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Senator Fred Dyson

MEMORANDUM

January 31, 2003

To: All Senate and House members
American Institute for Research
Department of Education and Early Development
National Education Association—Alaska
Associadon of Alaska School Boards
Alaska Council of School Administrators
Alaska Associadon of School Business Officials

From: Senator Fred Dyson,
Senate HESS Committee

RE: District Cost Factor Comparison Hearing

Recently, the American Insdtute for Research has completed an evaluadon of Alaskan school district cost
factors. Their contract includes a prcsentauon to the legislature explaining the methodology and results of
their research. I am organizing a hearing to allow these researchers to present their study and to allow

interested Alaskans the opportunity to respond with questions.

Please note that this hearing will not involve lobbying for specific school districts. This hearing is an
opportunity to learn about and discuss this particular study. Please nodfy school districts and any other

agencies that may wish to pardcipatc in tliis mcedng.

This study has inidatcd a large quandty of interest and feedback. To accommodate diat, and to streamline the
upcoming hearing, | ask you to submit to my office all questions—PERTAINING TO THE
METHODOLOGY AND PERFORMANCE OF THIS STUDY—that you would like the
researchers to answer during the course of this hearing. I will then organize diesc qucsdons and provide
them to the researchers so diat they may prepare to effccdvely address your concerns. Your qucsdons need to
be submitted by 5:00 p.m. on February 11, 2003. Depending on time, we may restrict qucsdons during the
hearing to (1) Pre-submitted written qucsdons; (2) Committee member discussion; and (3) Officers of

stakeholder groups.

For the hearing, | hope to join the Senate HESS, House HESS, and House Special Committee on Educadon.
As always, any other interested party will also be welcome. This hearing will be Wednesday, February 19,
2003 from 1:30 to 3:30 p.m. in die adjoining Butrovicli/Fahrcnkamp Rooms 205 and 203. Copies of the

study can be obtained in my office. Thank you.

During Session (January-May): Alaska Slate Capitol * luneau, Alaska 99801 « (800) 342-2199 « (907) 465-2199 « (907) 46S-4587 tax
During Interim (lune-Dccecmber): 10928 Eagle River Road ¢ Eagle River, Alaska 99S77 * (907) 694-6683 « (907) 694-1015 tax
Senator.rred.pyson@Legls,slate.ak.us + www.akrepublicans.org
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School cost study “on the table

The new school cost study, establishing perimeters for new school regional
cost differentials for districts, is now in circulation. It needs a lot of examination, if
for no other reason than such efforts, at their best, are imperfect. Lawmakers need
not necessarily rush to implement the new differentials, but they likely will. How-
ever, there is also the question of opening up the entire formula for review.

The diversity of Alaska school districts, their geography, the poor efficiency of
small school sites, and alot of other factors, means regional cost differentials are at
best only areasonably accurate shot at a data base. We should accept them asjust
that, our best effort but likely not perfect. This kind of effort is not quite a shot in
the dark, but perhaps a shot by a fair marksman in poor light conditions. Like
political polls the study is probably “relatively accurate,” plus or minus a reason-

able percentage of error.

|f we accept these kinds offindings on this basis, then the idea of hold harm-
less fundingfor districts that lose ought not be viewed reasonably. V\e didn't do
that last time - we penalized.

Acknowledged limitations of the study

The study, done for the Legislative Budget and Audit Committee by the Ameri-
can Institutes for Research, stresses a significant limitation of the cost base. The
study does develop a cost adjustment index that reflects variations in prices paid
for comparable school inputs in differing geographic locations.

- Continued next page



The study does not deal with costs based on “student needs”

(Continued) The study states: “However, the study does not address cost differ-
entials associated with pupil needs, not does it address factors related to scale and

concentrations of district limitations.” (See page 2 o fstudy).

In other words:

* The study and its system does not consider the inherent inefficiencies of
remote district sites, small size and inefficient concentrations of pupils. This is the

same plea we as a state constantly make to Congress.

* Nor, if we interpret this reservation by the study authors correctly, does it
relate in any manner to measuring, or accounting for, the acute educational needs
of students in different school settings, which may have roots in culture, language,
poverty, and lack of opportunity for interaction with the majority culture that is

setting educational norms.

There is a significant footnote that reads:

* “These additional cost factors related to the measurement of pupil needs and

costs of operating districts in sparsely populated and remote regions of the state
must be addressed through more comprehensive studies designed to estimate the

costs of providing adequate educational services in Alaska.”

The statistical base of the foundation

What is significant in terms of what this study is, and the reservations by the
authors cited above, is that the base of the school foundation formula is simply
about the statistical apportionment of money. The basis is the base unit, now set at
$4,010, and the regional differentials. Both are a bit of our “shot in poor light.” The
base unit is a bit arbitrary, too. It is our most reliable estimate, best guess, at a
starting point in “base” educational cost. However, the stress is on the word *“base.”
As indicated previously, cost differentials, at their best, fall in the same category.

What is missing, the authors cite, is some weight, some factor, that relates to
funding real educational need in the differing circumstances o fdistricts.

- Continued on nextpage
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The districts group in terms of cost differential as expected

(Continued) Most of us could guess the relative position of districts on the
totem pole of costs. The higher cost districts are in the Northwest and western parts
of the state, although Interior districts and those in the Aleutians are also in the
higher cost tier. At the bottom is Anchorage, which is the base district, and districts

in Southeast Alaska (Seepage 4).

Who were the losers comparing current differential with the proposal?
Note: The figures below are rough.

- Skagway droppedfrom roughly 1.17 to the base 0fL.00.

- Valdez, Southeast Islands drop about 5 points, and Cordova a little less.

» Denali Borough took a big hit ofabout 20 points.

- Nome a hit ofabout 15 points, Dillingham a little less.

«Bristol Bay and Nenana lost about 10 points, Unalaska about 5.

«Lower Kuskoh\>im lost roughly 10 points, Lower Yukon about half that
eLakes & Pen. lost 10, Southwest Region 15, Kuspuk 20, and Yupiit 15.

« Yukon-Koyukuk lost 5, Yukon Flats 20, Tanana 20, and the Pribilofs about 13

- Kashunamiut lost 15, Northwest Arctic lose about 7

The only high cost area ruraI_REAAs_/boroughs that gained were:
- North Slope Borough +7, Bering Straits maybe +3, and Aleutians East +7.

Other areas:
- Craig, Kake, Hoonah all gained about +6, Yakutat about +10, andJuneau,

Ketchikan, Sitka, Kodiak, Haines, Annette, Klawock, Kenai, Wrangell,
Petersburg, Anchorage, and Mat-Su were all at or near the base.

The new cost analysis may well be more accurate than the existing cost differ-
entials. But the predominant pattern of losers still are those communities that are
generally known to be educationally needy. Reasons for this may be poorly run
schools, in some cases, but more likely the reasons are simply rooted in demo-

graphics and limited resources and opportunity.

As the new cost study acknowledges, the real education question comes after
we establish a basic unit and settled on regional cost differentials. ThiS question s
How will wefund and assist communities of children that will need additional help
if they are to receive anything close to equality in school opportunity?

- Continued on nextpage
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State school districts - current cost differentials and proposed differentials
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Hi:

Senator Therriault asked that | provide Senator Dyson with the

contact name and mamber for the folks that did the *laska School®

District Cost StudyVi the American Institute of Research:
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Prepared by Mindy Lobaugh

Education and Early Development

Prepared 1/22/03
mparison NEW Impact pn
Cost OLD Cost Foundation

School District Factor Factor Program

Alaska Gateway 1.28 1.291 (23,809)
Aleutian Region 1.46 1.736 (150.404)
Aleutians East Borough 1.49 1.423 172,233
Anchorage 1.00 1.000 -

Annette Island 1.03 1011 38,972
Bering Strait 1.55 1.525 351,067
Bristol Bay Borough 1.19 1.262 (132,818)
Chatham 1.20 1.120 154,558
Chugach 1.29 1.294 (3,463)
Copper River 1.15 1.176 (107,897)
Cordova 1.07 1.096 (76,220)
Craig 1.09 1.010 219,940
Detta/Greely 1.09 1.106 (85,794)
Denali Borough 1.09 1.313 (531,554)
Dillingham 1.13 1.254 (404,170)
Fairbanks N. Star Borough 1.08 1.039 3,256,712
Galena 1.26 1.348 (93,053)
Haines Borough 1.03 1.008 47,910
Hoonah 112 1.055 60,765
Hydaburg 1.10 1.085 10,105
Iditarod Area 1.40 1.470 (168,439)
Juneau Borough 1.02 1.005 410,813
Kake 1.09 1.025 52,637
Kashunamiut 1325 1.389 (336,453)
Kenai Peninsula Borough 1.03 1.004 1,431.082
Ketchikan Gateway Borough 101 1.000 133,824
Klawock 1.04 1.017 29,619
Kodiak Island Borough 112 1.093 433,278
Kuspuk 121 1.434 (841,744)
Lake & Peninsula Borough 1.46 1.558 (371,197)
Lower Kuskokwim 1.39 1.491 (2,226,562)
Lower Yukon 1.40 1.438 (575,799)
Mat-Su Borough 0.99 1.010 (1,446,180)
Nenana 117 1.270 (149,243)
Nome 1.16 1.319 (605,203)
North Slope Borough 1.58 1.504 970,347
Northwest Arctic Borough 1.48 1.549 (1,024,294)
Pelican 114 1.290 (28,705)
Petersburg 1.01 1.000 39,455
PribiJof 1.29 1.419 (146,184)
Sitka Borough 1.03 1.000 254,685
Skaqgway 1.00 1.143 (122,391)
Southeast Island 1.07 1.124 (115.667)
Southwest Region 1.26 1.423 (947.237)
St. Mary's 1.28 1.351 (99,160)
Tanana 1.29 1.496 (80,774)
Unalaska 1.19 1.245 (91,948)
Valdez 1.05 1.095 (179,818)
Wrangell 1.00 1.000 -

Yakutat 117 1.046 122,230
Yukon Flats 1.46 1.668 (543,469)
Yukon/Koyukuk 144 1.502 (153,046)
Yupirt 131 1.469 (504,780)
Alyeska C3ntral School * - 1.000 -

Mt. Edgecumbe High School 1.03 1.000 58,499
TOTAL (4,208,824)

Estimated Impact on projected FY04 Foundation Program.

QADisISup\S03Foundolion\ACTOALMFro2_LOGs&QS.i(I5|[LOO & Qunlily School AOTUAL



Positive

172,233
38,972
351,067
154,558
219,940
3,256,712
47,910
60,765
10,105
410,813
52,637
1,431,082
133,824
29,619
433,278
970,347
39,455
254,685
122,230
58,499
8,248,731

Negative
23,809
150,404
132.818
3,463
107,897
76,220
85,794
531,554
404,170
93,053
168,439
336,453
841,744
371,197
2,226,562
575,799
1,446,180
149,243
695,283
1,024,294
28,705
146,184
122,391
115,667
947,237
99,160
80,774
91,948
179.818
543,496
153,046
504,780
12,457,582



[Fwd: AK School District Cost Study]

Subject: [Fwd: AK School District Cost Study]
Date: Tue, 18 Feb 2003 10:24:33 -0900
From: Gene Therriault <Senator_Gene_Therriault@Legis.state.ak.us>

Organization: Alaska State Legislature
To: Tom Maher <Tom_Maher@ legis.state.ak.us>

Do you need this?

Zach

Subject: AK School District Cost Study
Date: Thu, 13 Feb 2003 16:37:01 -0800

From: "Robinson, Joe" <JRobinson@air.org>
To: "'senator_gene_therriault@legis.state.ak.us"' <senator_gene_therriault@legis.stale.ak.us>

Senator Therriault,

Please review the attached document highlighting the major changes in the AK Cost Study from November 2002 to
January 2003. The document is 7 pages long, and Jason Hooley of Senator Dyson's office has agreed to make
copies of the document for distribution to the February 19, 2003, meeting attendees if you think this document
should be distributed. Jay Chambers is planning a PowerPoint presentation that will review the work done by AIR
throughout the course of the study and the resulting index. The distribution of this 7-page document would be in

addition to the presentation, not a substitute.

If you would like to distribute hard copies of the attached document, please pass this along to Jason Hooloy with your
instructions.

If you have any questions, please feel free to e-mail me or call me at 650-843-8260. Thanks.

-- Joe

Name: AK R]

CHAD

NOVC

jano:

fIAK REPORT - CHANGES FROM NOVO02 TO JAN03-JR.2003-02-10.doc Type: WINV
(applic

Encoding: baseb”

Download Status: Not dc

messa;

2/18/2003 10:39AM
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AK School District Cost Study
Major changes to report between November 2002 and January

2003.
Prepared, by Jay G. Chambers and Joe Robinson

The following outline provides a description of the changes that occurred between the
submission of the Alaska School District Cost Study report in November 2002 and the
final report submitted in January 2003. The November version of the report was
considered a draft of the final report. The meeting between AIR and the Legislative
Oversight Committee (LOC) establish for this project and representatives of the
Technical Working Group (TWG) of school business officials was intended to review the
methodologies as they were implemented for this study and to examine the data used to
calculate the geographic cost of education indices for Alaska School Districts. The value
of meetings like this is that they provide a reality check for the numbers.

In addition, the meeting generated suggestions on changes in the format of the final
report intended to make the information more readable and easier to understand. These
types of changes had no impact on the calculation of the numbers. The following
bulleted items provide a summary of the changes that occurred between the two reports.

e Addition of a shortened repo:i. This new report consolidated the information
that made it easier to digest and understand for the typical reader. It also focused
on the bottom line results and recommendations to the legislature regarding
implementation of the new index numbers.

Volume 1 - Summary ofResults
o Four aggregate indices. Rather than going into all of the details underlying

the various component indices, this new report summarized the more
detailed indices into the four major components. This was done to
simplify the presentation.
1) Personnel
a. Teachers
b. Certified Non-teachers (Administrators, Sch. Psych.)
c. Classified
2) Energy
3) Goods
a. Instructional & Office Supplies (proxy: paper)
b. Small Capital Items (proxy: 4'x5’ window pane)
4) Travel - Six purposes for travel (incl. Maintenance service call)
0 The new exhibit at the end of report (EXHIBIT VII-I(a). GCEI Values
and the Relative Impact of the Four Component Indices) allows for
multiplication of components to get obtain the GCEIl. This new table
change allows the reader to see how each of the four components
contributes to the overall index,
o The Summary report also includes short 5-page.Executive Summary
preceding Table of Contents that focuses on the most critical results.



Changes in personnel cost indices. The original analysis used data from the
2000 U.S. census. Such data were attached to school districts based on the
community in which the district is located. After review, we decided that such an
association was overly restrictive. Instead, we defined each labor market area as a
25 mile radius centered on the community in which the district was located,
calculated the average Census characteristics for all communities with.n such a
radius, and attached to each community the Census characteristics of its labor
market rather than the Census characteristics of the community itself. In addition,
we refined our measures of climate so that instead of using average annual
precipitation, we used an indicator for whether or not the community was
relatively dry (average annual precipitation less than 25 inches). These refined
variables were used to re-estimate the salary equations and to score the resulting
indexes. Index values for Kake City were particularly sensitive to this revision
because the estimate of average annual precipitation for Kake City was unusually

high.

Index values for travel below 1 were raised to 1 for all travel indices except =
maintenance service call. It was decided that no school district should receive a
cost index value associated with travel from the district office to and from the
school sites that is less than that of Anchorage school district. This is due to the
fact that Anchorage does not compensate its employees for such travel, and the
mathematical ramifications of index values approaching zero in this category are
unnecessarily detrimental to city school districts. This component of travel has a
small impact on the final index values because of the relative small percentage of
district budgets consumed by travel expenditures to and from the district office.
This assumption affected 11 school districts in the State. Of these 11 school
districts, only 4 had a change of greater than 0.02 (Galena, Craig, Cordova,

Wrangell).

Questionable data were examined by TW G members, who contacted reporting
district officials at ALASBO; corrections were made when necessary, and other
data were deemed accurate. When we located districts in close proximity to one
another and of similar size and student populations that had significantly different
index values, the data were examined further for accuracy. ALASBO TWG
representatives were asked to meet with ALASBO representatives from the
districts with questionable data regarding the prices of energy, travel, and goods
and transportation. In some cases, tl.s district respondent initially
misunderstood/misreported what the survey question was asking, and then
corrected this by providing the TW G member with accurate data. In other cases,
the data were deemed accurate by the district ALASBO representative and
remained unchanged in the analysis. Two districts recommended that their data
be updated to become accurate - Copper River and Klawock. Both districts had
reported some portion of their energy data. No districts had any change in their
travel or goods and transportation data.



Energy index based on continuous variable - heating degree days - instead of
falling into one general prototype model. Based on our discussion with members
of the LOC and the TW G, we were asked whether it was possible to develop a
more continuous and sensitive measure of the impact of variations in climate and
building insulation on the analysis of energy consumption levels. The AIR team
reviewed these questions with the energy engineers and discovered that it was
possible and reasonable to use a simple linear model to connect the results of the
analysis of energy consumption across the existing buiiding prototypes. It was
also possible to simplify the analysis and capture the major factors that impact
variations in the levels of energy consumption across local jurisdictions that are
essentially outside local control.

(6]

We consolidated our original model into one major building type that
reflects the necessary structural differences in the various climate zones
present in the State of Alaska,

Both the November and the January report have developed a model which
eliminates element of “choice” when setting thermostats,

The revised energy model uses a set of linear equations that connect the
climate zones and allow energy consumption levels to be linked directly to
measures of climatic variations (i.e., heating-degree days),

One of the components of our discussion that revealed some problems in
the original data was the process of comparing districts that have
comparable characteristics and checking to see if the energy indices were
comparable. When unexplainable differences were discovered as they
were in the case of Haines and Skagway, AIR discovered that one of the
districts had been assigned incorrectly to a different climate zone. This
discovery was followed with the discussion that led to the development of
the preferred and more sensitive model for analysis of energy costs,

The original analysis used enrollment counts to weight the school level
index numbers to the district level. As a result of our discussion at the
November meeting, it was decided that it would have been preferable to
utilize square footage of school buildings since it was a more accurate
reflection of the contribution to total costs of any given building. While it
was conceptually preferable to use square footage as the appropriate
weight for aggregation, it turns out that this change resulted in an energy
cost index that was correlated at the >evel of 0.99 with the original student
weighted index.

Waste heat is accounted for properly in the reporting case of Dillingham.
Previously, the data for Dillingham were not properly included in the

energy analysis algorithm.

The Table on the following page highlights major changes in districts and main
reason for the change, with footnotes to the table on the following page

Last two pages show the preliminary (November 2002) and final (January 2003)
ordered horizontal bar charts of the overall Superlative Geographic Cost of

Education Index (SGCEI).



loistrict name

Alaska Gateway
Aleutian Region
Aleutians East Borough
Alyeska Central
Anchorage

Annette Island

Bering Strait

Bristol Bay Borough
Chatham Reqion
Chugach

Copper River
Cordova City

Craig City

Delta Greely

Denali Borough
Dillingham City
Fairbanks North Star Borough
Galena City

Haines Borough
Hoonah City
Hydaburg City

Idilarod Area

Juneau Borough

Kake City
Kashunamiut

Kenai Peninsula Borough
Ketchikan Galeway Borough
Klawock City

Kodiak Island Borough
Kuspuk

Lake And Peninsula
Lower Kuskokwim
Lower Yukon
Matanuska-Susitna Borough
Mt. Edgecumbe
Nenana City

Nome City

North Slope Borough
Northwest Arctic
Pelican City
Petersburg City
Pribilof Island

Saint Marys City

Sitka Borough
Skagway Cily
Southeast Island
Southwest Reqion
Tanana City

Unalaska City

Valdez City

Wrangell City

Yakulat City

Yukon Flats

Yukon Koyukuk

Yupiit

Comparison of November 2002 index and January 2003 index

Nov 2002
134
141
1.43
1.00
1.00
1.10
164
1.28
1.16
1.32
1.13
0.99
1.00
111
114
0.98
1.08
112
0.99
1.08
1.06
1.40
1.03
1.02
1.26
1.04
1.00
0.95
1.13
1.30
1.50
1.45
1.47
1.00
1.02
1.18
1.20
1.64
1.63
1.18
1.02
1.39
1.29
1.02
104
1.09
1.30
1.43
1.15
1.03
0.98
117
1.47
157
135

Jan 2003
1.28
1.46
1.49
1.00
1.00
1.03
1.55
1.19
1.20
1.29
1.15
1.07
1.09
1.09
1.09
1.13
1.08
1.26
1.03
1.12
1.10
1.40
1.02 .
1.09
1.25
1.03
1.01
1.04
1.12
1.21
1.46
1.39
1.40
0.99
1.03
1.17
1.16
1.58
1.48
1.14
1.01
1.29
1.28
1.03
1.00
1.07
1.26
1.29
1.19
1.05
1.00
1.17
1.46
1.44
131

Jan - Nov
(0.05)
0.05
0.07

(0.07)
(0.09)
(0.09)
0.04
(0.02)
0.02
0.08
0.09
(0.02)
(0.05)
0.15
0.00
0.14
0.05
0.05
0.04
(0.00)
(0.00)
0.07
(0.01)
(0.01)
0.01
0.09
(0.00)
(0.09)
(0.04)
(0.06)
(0.08)
(0.01)
0.01
(0.01)
(0.04)
(0.06)
(0.15)
(0.03)
(0.01)
(0.10)
(0.01)
0.01
(0.05)
(0.02)
JO.04)
_(0.14)
0.05
0.03
0.02
0.00
(0.01)
(0.13)
(0.04)

Main reason lor change’

energy: price data were not classified correctly in the November draft

energy*
energy*
energy*

travel3from school to district office index set to minimum of 1
travel3from school to district office index set to minimum of 1

energy: price value for waste heat not properly assigned in the November draft

energy; travel* from school to district office index set to minimum of 1

personnel; travel3from school to district office index set to minimum of 1

travel3from school to district office index set to minimum of 1

energy*

energy*
energy*

energy*
energy* (though 5th highest)

energy*

energy* (though 7th highest)

energy* (though 6th highest)



Footnotes to above table

10ther - more minor - reasons for a change in the overall index value of district may
exist; these are just the main reason(s) for the change in value. For example, a school
district may have seen an overall index increase of 0.15, as in the case of Dillingham.
The correction in the coding of waste heat accounted for most of the increase in the
index value for Dillingham. However, the personnel index values for Dillii.ghr.m all
changed slightly due the changes mentioned in the discussion above, resulting in a very
minor impact on the overall value for the district. Therefore, only the component index
categories largely impacting the change in the value were noted here. In addition, the
methodological changes in the energy analysis caused a general change in the index
values (see footnote 2). In these cases, only energy index changes resulting in a
significant overall index value change are noted here.

2Methodological changes in the energy analysis (i.e., changing the discrete prototype
variable to a continuous variable based on heating degree days) allowed for calculation
of index values that were more sensitive to differences in the climate conditions
experienced in the local communities. This change also reduced the range of values,
bringing the highest value in this category from approximately 20 to 9. The improved
methodology considers the specific HDD of the site rather than lumping all sites within
a prototype together and assigning one HDD. This, along with the assumption that
insulation levels increase as HDD increase, had the greatest impact on reducing the
range of values overall and bringing values of the Far North down.

31t was decided that no school district should receive an index value less than that of
Anchorage for travel from the district office to and from the school sites. This is due to
the fact that Anchorage does not compensate its employees for such travel, and the
mathematical ramifications of index values approaching zero in this category are
unnecessarily detrimental to city school districts.



Preliminary Ordered Horizontal Bar Chart of School District Geographic Cost-
Education-Index Values (presented in the November 2002 report)

Exhibit 11-1 A GCEI for Alaska School Districts
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Final Ordered Horizontal Bar Chart of School District Geographic Cost
Education Index Values (presented in January 2003 report)

Exhibit 11-1. A GCEI for Alaska School Districts

M atanuika-Suirtna Borough 0 0.99
Skagway Oty Z 1.00
Anchorage zj 1.00
W rangel C.ty Z3 1.00
Polonbury Oty zz 101
Kotchiiian Qatoway Borough 1.01
Junoau Borough 11.02
Annallo Ittand 31.03
Koruil Pom niula Borough 31.03
Harriot Borough 31.03
SCka Borough 31.03
Klawock Oty Z 1.04
Vaklo/ Oty Z) 1.05
Southoatl itland ZZ 1.07
Cordoba Oty ZZ 1.07
Pal/t>ankt North Star Borough ZZ 1.08
Craig Cay 773 1.09
Donali Borough zz 109
Kake City 777 1.09
Oola Qroofy uZZ| 1.09
HydeDug cay 7773 1.10
Hoonah Crty Z2zzzZ 111
Kodiak tkind Borough 31.14

Dillingham Cay

Paican Coly 11 4

Copper River ]_1.15
Nome Oly z1 16
Yakutal Crty 17
Nonana Oty 17
Bristol Bay Borough 1119
Unalatka Oly 31.19
Chatham Rogon 1.20
Kutouk 121
K athunam juf 321.25
Galena Oly Z2Z 1.26
Southwotl Rogon ZZ 1.26
saint Marya Oly Z 1.28
Alitka Gateway Z 1.28
Tanana Crty Z 1.29
Priciioi Ittand Z 1.29
Chugach Z 1.29
YupH 77 1.31
Lowor Kuskokwvn 1.39
Lower >ukoh 1.40
IdRarod Area 1.40
Yukon Koyukuk 1.44
Aleutian Rcg>on 31.46
Lavo And Ponmtula Z 1.46
Yukon Flala Z 1.46
Northwotl Arctic ZZ 1.48
Aloutiant Enal Borough =Z 1.49
Borng Strait 22727 1.65

North Stop® Borough

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Geographic Cost-of-Educatlon Index (GCEI) Value

1.80



SB 36 Letter of Intent

Review of Adequacy

Required
Sec. 41 Sec. 47
Cost Comparison
Factors
\Z

January 15, 2001
Report by the Department Of Education &Early
Development

Alaska’s Public School Funding Formula

Comparison of Old

District Cost Educational
Factors to New Funding
Formula Adequacy
HB 203 Capital Budget Alaska
Appropriation School
SRpons\(/)Vrfeld by - N /  for Study on - \ District
°p. W ison School District i/ Cost

Cost Factors Study



12 * Sec. 41. TRANSITION: PROPOSED DISTRICT COST FACTORS. The Department

13 of Education shall submit the initial proposed district cost Factors, required under

14  AS 14.17.460(b), enacted in sec. 2 of this Act, to the Alaska State Legislature by January 15

15 2001.

21 * Sec. 47. REQUIRED REPORT. The'Department of Education shall compare the use of
22 per school funding required under this Act to the use of funding communities required in

23 AS 14.17 before the effective date of this Act and submit a report to the Alaska State

24  Legislature by January 15, 2001.

Journal Text

05-12-1998 House Journal 3927

SB 36

Representative Davies moved and asked unanimous consent that the
House adopt the following Letter of Intent:

"It is the intent of the Legislature to direct the Department of
Education to include in the required report of Section 47 a
thorough review of educational adequacy in the schools of Alaska,
paying particular attention to differences in costs of school
operations between communities, differences in costs of school
operations depending on their size, and the particular effects and
impacts described in AS 14.17.490 section (d), and to report to the
Legislature no later than January 15, 2001."

for:

HOUSE CS FOR CS FOR SENATE BILL NO. 36 (FIN)
"An Act relating to public schools; relating to the definition of a

school district, to the transportation of students, to employment of
chief school administrators, to school district layoff plans, to the
special education service agency, and to the child care grant
program; and providing for an effective date."

There being no objection, it was so ordered.
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. *Sec. 81. REAPPROPRIATION OF LEGISLATIVE BUDGET AND AUDIT
14 APPROPRIATION, (a) The unexpended and unobligated balance, not to exceed

$625,000,
15 of the appropriation made in sec. 1, ch. 133, SLA 2000, page 32, line 13, and allocated

on
16 lines 14 -17 (Legislative Budget and Audit Committee - $6,670,800) is reappropriated

to the
17 following entities for the purposes and in the amounts stated:

18 (1) Department of Community and Economic  $275,000

19 Development for payment as a grant under

20 AS 37.05.315 to the City of Valdez for planning

21 for a replacement health facility

22 (2) Legislative Budget and Audit Committee for 350,000

23 the fiscal years ending June 30, 2001, June 30, 2002,

24 and June 30, 2003, to contract for a study, to result in

25 a report to the legislature, on school district cost factors

26 used to determine public education funding under

27 AS 14.17.460; a report shall be submitted not later

2S tban November 30, 2002

29 (b) The study on school district cost factors in (a)(2) of this section
30 (1) should be based on the cost of providing an education in each school

31 district, including the cost of classroom instruction and administrative support,

the cost of a
01 school lunch program, the cost of school materials and supplies, transportation,

and other
02 costs that relate directly or indirectly to the operation of a school;

03 (2) should use Anchorage as a base value for comparing costs among
school

04 districts; and

05 (3) may consider information from state, federal, or private sources to

06 document cost differentials among districts.
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Alaska School District Cost Study

mmmmm

....dCollaboration as a Key Ingredient

Establishment of the Technical Working
Group (TWG)

Series of meetings with the TWG
Support from ADEED staff

Contributions from Oversight
# - v - Committee
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Ways Iin which each of these groups
assisted AIR:

Recognition of the major factors
underlying geographic cost differences

(0\/BO \hj1[TI©a 0% $0O © Ay das . «niffe. .. aaars. . ..
%v o oow o a wow e KCS i/ H uccCcuulnhn Il BOI.B UIl 80t?S

and strategies

Encouraging and assisting districts
complete surveys and review data.
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Factors affecting costs of education
Pupil Need
Scale/Concentration Of Districts

Geographic Cost Differences FOCUS OF
THIS STUDY

B How . ... more orless does .. cost to recruit and employ
oooooooooooooooo nputs across geographic locations within

ARCE

.1, and travel.
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Major Components of the Project
Overview of the Results - Jay
Behind the GCEI - the component indices

Personnel costs (Dr. Lori Taylor) - analysis of labor
markets including

Non-personnel components (Joe Robinson):

eEncrey cos s - €Ngineering model

costs ot o ooas - pPrice +transportation

Toravel costs: costs of trave . & lodging (where necessary) for
Lewide mectings forproressionar Personnel, professional

development, suwpervision a n d overSIth, malntenance SerVICeS
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Alaska School District Cost Study

Variations in the Geographic Cost of Education Index by Region

Number
of Standard
Region Districts Mean Deviation Minimum Maximum
Statewide 53 1.20 0.17 0.99 1.58
Far North " 10 1.38 0.15 1.16 1.58
Interior 3 1.09 0.00 1.08 1.09
South Central 9 1.11 0.11 0.99 1.29
Southeast 17 1.07 0.06 1.00 1.20
Southwest .14 1.31 0.11 1.13 1.49
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Personnel Expenditures

TTTTTTTTTTT



Alaska School District Cost Study

Factors influencing wage variations

DISCRETIONARY FACTORS factors within district
control

Experience and education

Job assignments

Other personnel demographics

COST FACTOF?S — factors outside of district controi

Experience and education

Climate  »
D R 7 AT S

Labor market conditions
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Hedonic Wage IViodels for Alaska
Full-time teachers
Other certified personnel

Classified workers
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Alaska School District Cost Study

Factors Included in the Alaska Compensation Models

Individual Characteristics

» Total years of experience
* Educational attainment

» Age, gender and ethnicity

. An indicator for whether the
A teacher is a new hire
/- Percent FTE spent teaching
Assignment:
o Elementary education teacher

o Multiple-grade teacher

insti.

FOR:REStAKWI-]J"

School and Environmental
Factors

Percent of students who were:
Asian
Black
Hispanic
Native Alaskan

o O o o

An indicator for whether the school
has elementary students, secondary
students or both.

School district membership

Distance to nearest center of
commerce (in miles)

Climate

The share of the census area that is
water

Total laoor force participation rate

An indicator for whether the
community has electricity or gas
services.

Comparable wage index
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Alaska School District Cost Study

CALCULATING THE PERSONNEL COST INDEX

diet Salary. We construct index values from the
models by predicting the salary that would be
d from each school by the typical teacher in

Alaska

Compa>e to Anchorage. A district’s index value is the
“ predicted salary for its schools divided by the
predicted salary in the Anchorage school

VEXT*
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Exhibit 111-2 Descriptive Statistics for Personnel Cost Indices By Regionl

ee domi oyi1 i me
W--I'® Standard

N Mean . Minimum Maximum
Deviation

District Characteristics

Region of the state

Statewide 53 1.03 0.07 0.93 1.28
Far North 10 1.08 0.09 0.98 128
Interior 3 1.02 0.03 0.99 105
South Central 9 101 0.03 0.97 1.056
Southeast 17 0.98 0.03 0.93 102
Southwest 14 1.09 0.05 1.02 120
Distance from the nearest
o center of commerce*
\Vis Statewide 53 1.03 0.07 0.93 1.28
Less than 10 miles 6 1.00 0.04 0.93 1.05
At least 10 miles 4 0.99 0.03 0.96 1.02
At least 50 miles 12 0.97 0.02 0.4 100
A- At least 100 miles 23 104 0.04 0.98 112
f_ Atleast 500 miles 8 1.16 0.07 1.06 1.28
*The centers of commerce used for this analysis include Anchorage, Fairbanks, Juneau, Ketchikan,
and Kodiak
res
*AROM
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o Alaska School District Cost Study
Energy Analysis

Energy Budget Shares

Lower 48: up to 5 percent
- v .. Alaska: up to 23 percent

v VW
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Alaska School District Cost Study

Two Parts to Energy Analysis

Engineering (Building Prototypes) SBW Consulting
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Energy Cost Differences due to:

Climate

<~ Prototype differences - efficiency of alternative fuels



Alaska School District Cost Study

Structural characteristics of the building Square footage

Insulation
; Placement and number of outlets for electrical usage
I Type of fuel source used

Operating Hours for facility



Alaska School District Cost Study

3 School Prototypes

Prototype Number Climate Zone
Moderate
Cold
2 Very Cold

Buildings Considered
School Buildings
| District Buildings

JOutbuiIdings
b Price Data Collection
District Surveys

Collected on each school site

Price includes transportation and storage



onhibit IV-2. Comparison of Energy index Values by Region

¢« V' Region

Statewide

Far North

South Central

Southeast

53

10

17

14

Mean

2.65

4.54

1.87

1.80

1.79

3.08

Standard
Deviation

1.64

2.09

0.40

0.86

1.13

1.06

Minimum

0.74

181

161

1.00

0.74

1.31

Maximum

9.31

9.31

2.33

3.79

4.62

4.97
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Cost of Goods



Alaska School District Cost Study

Data Collection

TWG input
District Survey

. Paper (Instructional & Office Supplies)

Windowpane (Small Capital Items)

I Cost of good & Cost of Good + Transportation

School-site data

Jte!
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Exhibit V-2. Comparison of Total Goods index Values by District Enroliment

Standard

Enrollment N Mean Deviation Minimum Maximum
Statewide 53 2.05 0.94 1.00 6.81
0 to <250 13 2.50 1.53 1.08 6.81
50.999 25 1.98 0.52 1.16 3.08
1000-2499 2 6 2.19 1.00 1.22 4.09
9500-9999 6 1.69 0.27 1.46 2.15

' 3 1.18 0.16 1.00 1.28

10,000+
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Costs of Travel

Purchased Services
Professional Development

Travel between Schools and L>ioini101 vitiuc
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Alaska School

Data Collection

a Discussions with TWG
m District Surveys

Travel from district office:

to each school site
to Anchorage

for maintenance

District Cost Studv



m
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Purchased Services

Contracted maintenance/technician
I 2 components:
Cost of labor

- ,;.r__v_.Cost.(.)f travel
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Exhibit VI-2. Comparison of Total Travel Index Values by Distance

Standard
Distance N Mean Deviation Minimum Maximum
Statewide 53 351 378 1.00 17.18
- e - % em Less than 10 miles 6 142 0.65 1.00 2,72
At least 10 miles 4 1.29 0.09 1.22 1.39
PV e At least 50 miles 12 201 1.36 1.06 5.48
At least 100 miles 23 4.06 3.96 1.03 15.10
Bl -6 At least 500 miles 8 6.82 543 1.36 17.18

Exhibit VI-3. Comparison of Total Travel Index Values by District

Enrollment
Sr>? o ErT . '
-
Standard
Enrollment N Mean Deviation Minimum Maximum

Statewide 53 351 3.78 1.00 17.18

0 to <250 13 262 1.52 1.08 548

250-999 25 3.35 354 1.03 15.10

mHNg V' =

1000-2499 8.10 6.56 1.06 17.18

2500-9999 2.66 281 1.04 8.26

0.13 1.00 1.22

10,000+ 114
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Recommendations and Implementation issues

Adopt the new cost index.

® Improve personnel databases.

™ Adopt data collection on non-personnel elements.
Update every 3 to 5 years.
Use an economist for labor market analysis.

{a Phase in the new index over iime
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Executive Summary

The purpose of this study is to develop an improved methodology for measuring
differences in the cost of school resources across geographic locations within Alaska.
State policy makers in Alaska have long recognized the importance of adjusting state
education aid for geographic cost differences and, for the past five years, have utilized a
cost adjustment index derived from a study conducted by the McDowell Group (1998).
The present study is intended to develop a geographic cost of education index (GCEI)
that will replace the existing cost adjustment and provide a more sophisticated approach
to measuring cost differences. The application of such geographic cost adjustments in
state aid is intended to equalize the purchasing power of the educational dollar across

local school districts.

The costs of four major categories of school inputs are analyzed as part of this
study:
e personnel services
e energy services
e supplies, materials, and small capital items

e travel

The AIR research team collaborated closely with a group of eight s<hool business
officers representing a diverse sample of districts from across Alaska. These eight school
business officers formed a Technical Working Group (subseo”ently referred to as the
TWG) that provided feedback on components of the methodology for this analysis,
assistance in the design of data collection instruments, and support in data collection

efforts.

Overall Variations in Costs

Based on the study’s analysis, the purchasing power of the educational dollar
varies tremendously in the State of Alaska. The highest-cost district needs to spend about
1.6 times what the lowest cost district spends in order to provide comparable educational
services. Using Anchorage School District as the benchmark (i.e., with a GCEIl of 1.00),
the analysis of costs reveals that the North Slope Borough School District exhibits the
highest cost of education, with an index value of 1.58 (see exhibit). This means that this
district needs to spend about 58 percent more than the Anchorage School District to
provide comparable educational services to the students it serves. On the other end of the
spectrum is the Matanuska-Susitna Borough School District, with an index value of 0.99.
This means that this district needs to spend about 1percent less than the Anchorage
School District to provide comparable educational services.
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A GCElIl for Alaska School Districts

MatonuskB'SuB'Ino Borough 0.99
skogway Oly 1.00
Anchorage 1.00
W rangell City 1.00
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Juneau Borough 3 1.02
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Hamas Borough 3 1.03
Sitka Borough 3 1.03
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Valder City 311.05
Southeast Island 3311.07
Cordova City 3 1.07
Fawbanks North Star Borough 311.00
Craig City 311.09
Denali Borough 33 1.09
Ksko City 311.09
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Hydaburg City 33 1.10
Hoonah Cdy 3311.12
Kodiak island Borough 331 1.12
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UnaiasVa Oty 1.19
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Galena Oly 333 1.26
Southwest Rogon 333 1.26
Sant Marys C'ty Jemeeeee 11.28
Alaska Gateway 33311.28
Tanana Oty - 11.29
Pnbikrf Island 33331.29
Chugach J 11.29
Vptat }—-n 3
Lower Kutkokwvn 1.39
Lower Yukon 1.40
Idilarod Aron 1.40
Y ukon Koyukuk 3 1.44
Aleutian Rogon 33 1.46
Lako And Peninsula 33 1.46
Yukon Flats 33 1.46
Northwest Arctic 333 1.48
Aloutians East Borough 333 1.49
Binng Stroil ''1.55
North Slopo Borough . 11158
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

Geographic Cost-of-Educallon Index (GCEI) Value

NOTES TO EXHIBIT: The districts listed on the vertical axis in this diagram are sorted in ascending
order according to the value of the geographic cosl-of-educalion index (GCEI), with the lowest on top.

Picciv
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Organizing the school districts by region reveals that the highest-cost districts in
Alaska are located in the Far North (with average GCEIs of 1.38) and the Southwest
(with average GCEIls of 1.31). The lowest-cost districts in the state are located in the

Southeast (with an average GCEI of 1.07).

Differences between the values of the AIR GCEI and the current Alaska cost
index for education may reflect a combination of methodology differences and changes in
the costs of educational services since the last cost index was calculated. The largest
differences are most likely attributable to methodological differences underlying the two
studies’ calculations.1 The range, standard deviation, and mean values ofthe GCEI and
the current Alaska cost index are quite similar. The AIR GCEI ranges from a low of 0.99
to a high of 1.58, while the range of the current Alaska cost adjustment is from 1.00 to
1.74. The standard deviation of the AIR GCE1 is 0.17, and the standard deviation of the
current adjustment is 0.21. Moreover, the correlation between the AIR GCEI and the
Alaska cost index is 0.91, suggesting that the general patterns of variation in costs are
quite similar between the AIR GCEI and the current Alaska cost index. More than 70
percent (38) of the districts exhibit a GCEIl with less than a 0.10 difference from the
current Alaska cost index. Forty-four percent (24) of the school districts in Alaska exhibit
less than a 0.05 difference from the current Alaska cost index.

Personnel Cost Differences

Looking at the four major component indices reveals what one would expect.

School personnel costs play a major role in explaining the variations in the overall costs
of education across local school districts. The school personnel category accounts for a
major portion of school district budgets, ranging in Alaska from 45 to 90 percent of total
expenditures, with a median of 78 percent. AIR used econometric models of the school
personnel labor market to provide a basis for simulations of the compensation levels that
would be required if all districts employed comparable teachers, school administrators,
and classified personnel. The key is comparability: what are the costs in different parts of
the State of Alaska for school personnel with comparable levels of experience, education,

and other demographic characteristics?

Using Anchorage as the basis for calculation of the index values (i.e., setting the
Anchorage index to a value of 1.00), personnel costs range from a low of 0.93 in
Southeast Island School District to a high of 1.28 in North Slope Borough School
District. In other words, the highest-cost district pays, on average, about 28 percent more
than Anchorage for comparable personnel, while the lowest-cost district pays about 7

1 The actual values of the two indices are presented for purposes of comparison in Exhibit 1-6 In Appendix

I of the report entitled “Alaska School District Cost Study: Volume ll-Thc Technical Report.”
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percent less than Anchorage for comparable school personnel. Comparing these two
districts to each other, North Slope pays 38 percent more than Southeast Island for

comparable personnel.

Energy Cost Differences

A second component index, energy cost, is influenced by several factors. Alaska’s
significant climate variation across districts affects the consumption of fuels and energy
required to provide heat to classrooms and school buildings. In addition, the degree of
remoteness of each district affects the prices of these fuel and energy sources.

The study’s approach to calculating energy costs relies on an engineering
computer simulation model. This model requires the development of prototype buildings
to permit estimation of the energy requirements to provide heating, cooling, and power
for all aspects of school and district operations. Each prototype is associated with a
specific climate parameter expressed in terms of heating degree-davs. The estimated
energy consumption levels necessary for the prototype buildings in different climatic
zones are then combined with information on the unit energy prices at each school >te
throughout Alaska to estimate the cost of energy services.

The results of this analysis show a range of index values for the cost of energy
services per square foot from 0.74 in the Juneau School District to 9.31 in the North
Slope School District. Typically, the school districts with the highest index values are
located within the very cold climate zone, largely represented by the Far North region.
High costs in less cold districts can be attributed to the relative costs ofenergy sources

faced by these districts.

Costs of Supplies, Materials, and Small Capital items

The third component index, supplies, material, and capital equipment, is most
influenced by geographic differences in shipping costs. The base prices of supplies
purchased by districts in different parts of the state may vary to some extent because of
volume purchasing, but this difference is small compared to the difference associated
with the cost of transporting these items from the major centers of commerce to the
remote areas of the state. The costs range from a low of 1.00 in Anchorage School
District to a high of 6.81 in Pelican City School District.

In general, larger districts (i.e., district", with higher enrollment Figures) tend to
exhibit lower costs of goods. Larger districts are able to purchase items in bulk more
easily than smaller districts. Another factor contributing to the lower index values for
districts with greater enrollments is their proximity t0 the suppliers of these goods. These
districts operate in or near Alaska’s major centers of commerce. Transportation costs are
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lower, and competition among suppliers in these centers of commerce drives down

prices.

Travel Costs

The fourth component index is the cost of travel. Because of the remote locations
of some schools and communities in Alaska, travel costs can have a significant impact on
the expenditures necessary to operate schools in the state. The majority of the low-cost
districts in this index are city school districts and districts located near Anchorage or in
another relatively accessible area of the state. These districts tend to have veiy low costs
associated with travel between the district office and the school(s) in the district. For
those districts located near Anchorage, travel costs to Anchorage for statewide training
tends to be a relatively low-cost item. Districts located close to a center of commerce
enjoy low costs for maintenance service travel, resulting in lower cost index values in this

travel input index.

Summary of Recommendations

AIR makes a number of recommendations regarding implementation ofthe GCEI:

e Adoption ofthe new GCEI presented in this report.

 Improvements and expansion of the personnel databases currently collected by
ADEED.

e Adoption of new data collections on non-personnel items including energy fuels;
supplies, materials, and capital items; and travel costs.

e Updating the GCEI every 3to 5 years.

e Using a professional economist for the analysis of personnel costs.

e Phasing in the new index over time to avoid disrupting district budgets.

Pqge lii
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l. Introduction

The purpose of this study is to develop an improved methodology for measuring
differences in the cost of school resources across geographic locations within the State of Alaska.
State policy makers in Alaska have long recognized the importance of adjusting state education
aid for geographic cost differences and, for the past five years, have utilized a cost adjustment
index derived from a study conducted by the McDowell Group (1998). The present study is
intended to develop a geographic cost of education index (GCEI) that will replace the existing
cost adjustment used by the State of Alaska and provide a more sophisticated approach to
measuring cost differences. The application of such geographic cost adjustments in state aid is
intended to equalize the purchasing power of the educational dollar across local school districts.

The costs of four major categories of school inputs are analyzed as part of this study:

e Personnel services

e Energy services

e Supplies, materials, and small capital items

e Travel (as it affects maintenance services, administrative oversight of school operations,
district level meetings for professional staff, and statewide professional meetings)

With the exception of energy services, each of these categories includes subcategories of inputs
for which separate cost indices were calculated. For example, the personnel service index is
derived from separate indices for teachers, administrators and other professional staff, and
classified staff. Each subcategory is weighted to reflect its relative importance within each school

district’s budget.

Combining these subcategories into larger indices requires a technique developed by
economists to take into account the substitution between inputs that occurs in response to relative
differences in the prices of the inputs across districts.2 Using this technique, the calculation of the
GCEI value for a district ‘j* weights each component cost index by the average of the budget
share allocated to this input by the district ‘j’ and the Anchorage School District. This weight
will subsequently be referred to as the budget share weight. This weighting allows the overall
GCEI to reflect the relative amount of a district’s budget allocated to each input.

. For example, as the cosl of using external skilled maintenance workers increases relative lo the cost of internal
maintenance workers (classified employees), one would expect districts to use internal employees more often to
maintain the quality and level of services.

3This technique is referred to as a superlative or true cost index. For a more technical discussion, the reader is
referred to the work of Dicwcrt (1976) and Caves, Christensen, and Diewcrt (1982). The budget share weight for
input T in district 'j' is defined by (1/2)* *[S¢+ S J where Sj = the budget share of input T in district 'j' and S ,Ais
the budget share for input 'i' in Anchorage (i.e., district A j.
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The following is an overview of the study’s analysis and its results. A more detailed
description of the methodology and the assumptions underlying this analysis may be found in a
separate document entitled TAlaska School District Cost Study, Volume JI-The Technical Report™

(subsequently referred to as the Technical Report).

The AIR research team worked in close collaboration with a group of eight school
business officers representing a diverse sample of districts from across Alaska. These eight
school business officers formed a Technical Working Group (subsequently referred to as the
TWG) that provided feedback on components of the methodology for this analysis, assistance in
the design of data collection instruments, and support in data collection efforts.

Limitations to the Scope of the Present Study

It is important to point out what this study does do and what it does not do. The study
develops a cost adjustment index that reflects the variations in the prices paid for comparable
school inputs in different geographic locations in the state. However, this study does NOt address
cost differences associated with pupil needs, nor does it address other factors related to the scale
and concentration of district operations. For example, it does not address differences in the
levels of staff and other non-personnel resources required to meet the different needs of students
who are from disadvantaged backgrounds, students who are English language learners, or
students with physical or mental disabilities. In addition, this study does not address the different
administrative staffing requirements that may be associated with operating school districts in
remote and sparsely populated regions of the state. While the study does address the differential
costs of personnel travel within large remote school districts and does address the costs of
transporting goods within these remote locations, it does not address the increased need for staff
that may be required to provide necessary administrative and support services.4

Overview of the Report

Section Il presents an overview of the results of the study, focusing on the range of costs
represented by the GCEI, Sections Ill through V1 describe the methodology and the results of the
analysis for each of the four categories of inputs (personnel, energy, supplies and equipment, and
travel). Section VIl describes the procedure for assigning the budget weights and the calculation

* These additional cost factors related lo the measurement o f pupil needs and the costs o f operating districts in
sparsely populated and remote regions of the stale must be addressed through more comprehensive studies designed
to estimate the costs of providing adequate educational services in Alaska. The previous work done by Chambers
and Parrish (1984) represents one model for conducting these kinds o f studies, while a newer proposal for costing
out an adequate education in New York State prepared by Chambers, Smith, Parrish, and Guthrie (2002) provides an
even more comprehensive and more up-to-date approach to addressing these complex issues. The newer
methodology for measuring adequacy in education focuses more attention on (lie relationship between outcome
standards for students and the levels o f resources necessary to achieve those standards.
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of the GCEI. Section VIII discusses implementation issues and issues related to the utilization
and updating of the GCEI.

Il. Overview of the GCElI

Based on the study’s analysis, the purchasing power of the educational dollar varies
tremendously in the State of Alaska. The highest-cost district needs to spend about 1.6 times
what the lowest cost district spends in order to provide comparable educational services.

Another way to understand these variations is to select a benchmark district to which all
districts can be compared. Following the conventional approach that has been used in Alaska for
these kinds of studies, we use Anchorage, the largest and most urbanized district in the state, as
the benchmark.5Thus, the value for the GCEI in Anchorage has been arbitrarily set at 1.00.
Using Anchorage as the base, the analysis of costs reveals that the North Slope Borough School
District exhibits the highest cost of education, with an index value of 1.58 (Exhibit I1-1). This
means that this district needs to spend about 58 percent more than the Anchorage School District
to provide comparable educational services lo the students it serves.

On the other end of the spectrum is the Matanuska-Susitna Borough School District, with
an index value 0f 0.99. This means that Matanuska-Susitna needs to spend about 1 percent less
than the Anchorage School District to provide comparable educational services.

5 In most studies, the district attended by the average student is used as the benchmark school district. This is so
that the GCEI, when applied to state aid allocations, will have no impact on the overall amount ofaid to be
allocated. That is, the GCEIl would be neutral with respect to the total allocation of state education aid. In these
situations, the district attended by the average student, which is in actuality a fictitious district that has been created
purely for statistical purposes, is assigned a GCEI value of 1.00. In the case of Alaska, state policy makers have
chosen to scale everything to Anchorage, which is far and away the largest school district in the state.
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M atanuska-Susitna Borough
Skogway City
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Ketchikan Gateway Borough
Juneau Borough
Annette Island

Konai Peninsula Borough
Haines Borough

Sitka Borough
Klawock Cay
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Southeast Island
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Exhibit 11-1. A GCEI for Alaska School Districts

0.20 0.40 0.60 0.80 1.00 1.20 1.40
Geographic Cost-or-Education Index (GCEI) Value

NOTES TO EXHIBIT: The districts listed Oll the vertical axis in this diagram are sorted in ascending order
according to the value of the geographic cost-of-education index (GCEI), with the lowest on top.
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Organizing the school districts by region (Exhibit 11-2) reveals that the highest-cost
districts in Alaska are located in the Far North (with average GCEIls of 1.38) and the Southwest
(with average GCEls of 1.31). The lowest-cost districts in the state are located in the Southeast.
As discussed later in this report, the factor behind these numbers appears to be the impact of the
degree of districts’ remoteness on personnel salaries, transportation costs for goods and services,
and travel costs for district staff. In addition, climatic factors have a significant impact on the
cost of energy sendees. The attractiveness of living in the urban centers of Alaska in terms of
access to shopping, medical services, and other cultural amenities clearly plays a role in

personnel costs.

Exhibit 11-2 Variations in the Geographic Cost of Education Index by Region

Number
of Standard
Region Districts Mean Deviation Minimum Maximum
Statewide 53 1.20 0.17 0.99 1.58
Far North 10 1.38 0.15 116 158
Interior 3 1.09 0.00 1.08 1.09
South Central 9 111 0.11 0.99 1.29
Southeast 17 1.07 0.06 1.00 120
Southwest 14 131 0.11 113 1.49

Exhibit 11-3 compares the GCEI derived from this study with the education cost
adjustment that is the current law in Alaska. Districts are in ascending order according to the
AIR GCEI calculated in the present study. Differences between these cost index values may
reflect a combination of methodology differences and changes in the costs of educational
services since the last cost index was calculated. The largest differences are most likely
attributable to methodological differences underlying the two studies’ calculations.6 The range,
standard deviation, and mean values ofthe GCE| and the current Alaska cost index are quite
similar. The AIR GCEI ranges from a low 0f 0.99 to a high of 1.58, while the range of the
current Alaska cost adjustment is from 1.00 to 1.74. The standard deviation of the AIR GCEI is
0.17, and the standard deviation of the current adjustment is 0.21. Moreover, the correlation
between the AIR GCEI and the Alaska cost index is 0.91.

6 The actual values of the two indices arc presented for purposes ofcomparison in Exhibit 1-6 In Appendix | of this

report.
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Exhibit 11-3. Current Alaska Index Compared to the AIR GCEI
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Hames Borough

Sitka Borough
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Fairbanks North Star Borough
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Donalt Borough

Kake City

Delhi Greely
Hydaburg City
Hoonah Crty

Kodiak Island Borough
Diikngham Oty
Pelican C.ty

Copper Rivor

Nome City

Yikutil City

Nenana Crly

Bristol Bay Borough
Unalaska City
Chatham Region
Kuspuk
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Gaiona Caty
Southwest Region
Saint Mary* City
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Tanona City

Pnbtiol Island

Chugach

Lower Kuskokwim
Lower Yukon
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Yukon Koyukuk
Aleutian Region

Lako And Peninsula
Yukon Flats
Northwest Arctic
Aleutians East Borough
Bering Slrait

North Slope Borough
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However, there are a number of districts that exhibit significant differences between the
two index values. Nine districts exhibit a difference of 0.15 or more (positive or negative) and 17
districts exhibit a difference of 0.10 or more. A difference of 0.01 means a one-percent
difference relative to the benchmark district of Anchorage. For example, the Aleutian Region
district exhibits a GCEI of 1.46, while the current Alaska cost index is 1.74, a difference of 0.28.
In addition, the Denali Borough, Kuspuk, Nome City, Pelican City, Southwest Region, Tanana
City, Yukon Flats, and Yupiit School Districts exhibit GCEI values that differ by 0.15 or more

from the current values.

On the other hand, slightly more than 70 percent (38) of the districts exhibit a GCEIl with
a less than 0.10 difference from the current Alaska cost index. Forty-four percent (24) of the
school districts in Alaska exhibit less than a 0.05 difference from the current Alaska cost index.

The next few sections present separate discussions of the four major components of the
overall GCELI.

1. Personnel Costs

The Methodology

Because expenditures on school personnel dominate school district budgets, previous
research on geographic cost differences in education has focused on analysis of labor markets for
school personnel.7 This has led to a growing recognition among education policy makers
nationwide that districts in different parts of a state face different conditions in local labor
markets, and that these conditions impact the ability of local school districts to recruit and

employ comparable school personnel.

Many schools in Alaska are located in remote regions of the state, creating challenges in
recruiting and employing professional school personnel. Costs of living are higher in the remote
regions of the state because the cost of transporting consumer goods and services to these
communities results in higher prices. In addition, access to cultural amenities and to shopping
and medical facilities is more difficult in remote communities than it is in more urban areas such
as Anchorage or Fairbanks. The degree of isolation can be significant, particularly during winter
months, because of the time required to reach the more urban centers of the state. All of these
factors impact the compensation (salaries and benefits) that must be paid to attract comparable

school personnel.

This study addresses these personnel, cost differences through sophisticated econometric
models of the labor market for school personnel. The study goes beyond simply using average

7 For asummary of the early work done on this topic see Chambers (1981 a).
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wages or annual salaries; the analysis starts by examining all of the factors that are associated
with variations in school personnel. For example, the econometric model includes personal
characteristics, characteristics ofjob assignments, and characteristics of the schools, districts and
regions in which school personnel live and work. Because of differences in the labor markets for
subcategories of personnel, separate statistical analyses were conducted for teachers, school
administrators, and classified personnel.

These econometric labor market models for school personnel then provide the basis for a
series of simulations of the compensation levels that would be required if all districts employed
comparable teachers, school administrators, and classified personnel. The key is comparability:
what are the costs in different parts of the State of Alaska for school personnel with comparable
levels of experience, education, and other demographic characteristics?

The Results

As one would expect, school personnel costs play a major role in explaining the
variations in the overall costs of education across local school districts. The school personnel
category accounts for a major portion of school district budgets, ranging in Alaska from 45 to 90
percent of total expenditures, with a median of 78 percent.

Exhibit 111-1shows the personnel cost differences among Alaska’s school districts. This
graph displays the district personnel index values, with the lowest at the top and the highest at
the bottom. Using Anchorage as the basis for calculation of the index values (i.e., setting the
Anchorage index to a value of 1.00), personnel costs range from a low of 0.93 in Southeast
Island School District to a high of 1.2S in North Slope Borough School District. In other words,
the highest-cost district pays, on average, about 28 percent more than Anchorage for comparable
pe-sonnel, while the lowest-cost district pays about 7 percent less than Anchorage for
comparable school personnel. Comparing these two districts to'each other, North Slope pays 38
percent more than Southeast Island for comparable personnel.
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Exhibit 111-1: Personnel Cost Index

Southeast Island
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Hoonah City
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KoVo City
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Sitka Borough
Jenah Borough
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Juneau Borough
Cordova Oly
Tannrta City
Lake And Peninsula
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Bnstol Bay Borough
Yukon F'ala
Kodiak Island Borough
savrt Marys City
Southwest Rngon
Favbanks North Star Borough
Kuspuk
Alaska Gatoway
Galena City
Yupil
Nome City
Difcngham Oty
Yukon Koyukuk
Kashunamut
Lowor Yukon
Unataska City
Lower Kuskokwm
Aleutians East Borough
Boring StraU
Pnbisol ta-and
Northwest Arctic
Aleutian Rogen
North Slopo Borough

1.40
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Exhibit I11-2 displays the descriptive statistics associated with the personnel cost
differences for various regions of the state. School districts located in the Southwest and Far
North regions of the state exhibited the highest average costs while the districts located in the
Southeast were among the lowest-cost districts in the state. In terms of distance from the nearest
center of commerce, personnel costs generally were higher for the districts furthest (500 miles or
more) from a major center of commerce, with an average index of 1.16 (16 perc nt above

Anchorage).

Exhibit 111-2 Descriptive Statistics for Personnel Cost Indices By Region8

Standard L .
District Characteristics N Mean Deviation Minimum Maximum
Region of the state
Statewide 53 1.03 0.07 0.93 1.28
Far North 10 1.08 0.09 0.98 1.28
Interior 3 1.02 0.03 0.99 1.05
South Central 9 101 0.03 0.97 1.05
Southeast 17 0.98 0.03 0.93 1.02
Southwest 14 1.09 0.05 1.02 1.20
Distance from the nearest
center of commerce*
Statewide 53 1.03 0.07 0.93 1.28
Less than 10 miles 6 1.00 0.04 0.93 1.05
At least 10 miles 4 0.99 0.03 0.96 1.02
At least 50 miles 12 0.97 0.02 0.94 1.00
At least 100 miles 23 1.04 0.04 0.98 112
At least 500 miles 8 1.16 0.07 1.06 1.28

*The centers of commerce used for this analysis include Anchorage, Fairbanks,Juneau, Ketchikan, and Kodiak

IV. Costs of Energy Services

The Methodology

There are several factors that influence each district’s energy costs. Alaska’s significant
climate variation across districts affects the consumption of fuels and energy required to provide
heat to classrooms and school buildings. In addition, the degree of remoteness of each district

8Dala sources: Teacher dala from regression analysis for teacher salaries and benefits. Administrator data from tobit
model for administrators. Classified personnel data from regression analysis for classified personnel salaries.
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affects the prices of these fuel and energy sources. Also, some districts may operate older school
buildings that require more fuel or energy to maintain similar comfort levels within classrooms.

The study’s approach to calculating energy costs relies on an engineering computer
simulation model. This model requires the development of prototype buildings to permit
estimation of the energy requirements to provide heating, cooling, and power for all aspects of
school and district operations. The AIR research team (including SBW Consulting engineers)
consulted with officials in the Alaska Department of Early Education and Development
(ADEED), the TWG, and the Anchorage School District to develop a series of prototype school
buildings. Each prototype building encompasses a set of structural and operational characteristics
of school buildings including square footage; the allocation of square footage among end uses
(classroom and office space); the levels of insulation in the walls and ceilings; the heating,
ventilation, and air conditioning systems; the lighting and equipment power densities; and the
hours of operation. In addition, each prototype is associated with a specific climate parameter

expressed in terms of heating degree-days.

The parameters that define each prototype are entered into an engineering simulation
model to estimate the energy consumption levels required in the different climatic regions of the
state. Part of this model also simulates the different efficiency levels of alternative sources of
energy such as natural gas, electricity, fuel oil, wood, and liquid propane. The results of these
prototype simulations serve as points from which equations are calculated to capture each
school’s individualized projected energy consumption, given its specific heating degree-days and

fuel type used for each end use.

Finally, the estimated energy consumption levels necessary for the prototype buildings in
different climatic zones are combined with information on the unit energy prices at each school
site throughout Alaska to estimate the cost of energy services. With the assistance of the TWG,
the AIR research team collected data on these price levels for each school site from the school
district offices. Energy costs were calculated at the school building level and aggregated to the
district level using the square footage of school buildings at each site as weights.

The Results

The results of this analysis (Exhibit 1V-1) show a range of index values for the cost of
energy services per square foot from 0.74 in the Juneau School District to 9.31 in the North
Slope School District. Typically, the school districts with the highest index values are located
within the very cold climate zone, largely represented by the Far North region. High costs in less
cold districts can be attributed lo the relative costs of energy sources faced by these districts. For
example, energy prices per BTU (British Thermal Unit) within the Bristol Bay School District
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were second only to the North Slope Borough School District.9 This resulted in a relatively high
index value for Bristol Bay that was not caused by climate. For the North Slope Borough School
District, it is clear that the combination of an extremely cold climate and the highest energy costs
give this district the highest index value. It is likely that a significant component of these
differences in energy prices can be attributed to variations in the cost of transporting fuels to the
different school sites.

Located near the Bristol Bay School District is the Dillingham City School District.
Unlike its neighbor, Dillingham has a low energy cost index value. While Dillingham is still in a
high-cost area for energy prices, schools in the Dillingham School District generate their own
electricity and use the waste heat to heat their schools, thereby saving a substantial amount of
money. This is also reflected in their assigned budget weight for energy, which is among the
lowest in the state at 6 percent of the total operating fund.

9A reccnl report entitled “Bristol Bay, Alaska, Comprehensive Economic Development Strategy” highlights the
high cost of energy in the region and can be found on the Department of Commerce and Economic Development
website at: htin.7Avww.dccd.stale.ak.us/cbd/oedo/nubs/BBNA CEDS2002.pdf
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Exhibit IV-1. Energy Cost Index

Junanu Borough
Annrtto Island
Ketch*an Gateway Borough
Sitka Borough
Anchorage
Wrange.| Oty
Matanuska-Susitna Borough
Southeast Island
tlydoburg Oty
Petersburg C'ty
Pelican Oly
Pnbitof island
Kenai Peninsula Borough
Chugsch
Fairbanks North Star Borejgh
Valdei City
Cordova Oty
Skagway C«ty
Denali Borough
Kuspuk
Haines Borough
Nenana Oty
Craig Crty
Kiav/ocx C<y
Unntaska Oty
Kodak Island Borough
Dii'ingham C<ty
Delta Greely
Copper River
Kake C«ty
Nome C'ty
Kashunamiut
Galena City
Bnslol Bay Borough
Lower Yukon
Aleutians Enst Borough
Yakulat Oty
Southwest Region
Lower Kuskofcvwm
Yupnl
Chatham Region
Alaska Gateway
Saint Marys City
Oenng SInft
Hoonah Oty
Lake And Pemnsula
Tanana Oty
Yukon Kojukuk
Nonhwest Arctic
Aleutian Region
Idta-od Area
Yukon Flats
North Slope Borough

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Exhibit 1V-2 reveals that geographic location plays a significant role in the energy index
values. Those districts located in the Far North region typically face a climate harsher than the
rest of the state, and the cost of transporting fuel supplies here can also be much higher. Outside
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of the Far North region, the highest-cost districts tend to be in the Southwest region, where they
may also face high costs for uansportation of fuel. Schools located in the Far North region tend
to have more efficiently insulated school buildings than school districts in other regions, but the

fact remains that they face higher costs to heat their buildings.

Exhibit IV-2. Comparison of Energy Index Values by Region

Standard
Region N Mean Deviation Minimum Maximum
Statewide 53 2.65 164 0.74 931
Far North 10 4.54 2.09 181 931
Interior 3 187 0.40 161 2.33
South Central 9 1.80 0.86 1.00 3.79
Southeast 17 1.79 1.13 0.74 4.62
Southwest 14 3.08 1.06 131 497

V. Costs of Supplies, Materials and Small Capital Items

The Methodology

Shipping cost is the major factor underlying cost differences in supplies, materials, and
capital equipment across local schools and districts in Alaska. The base prices of supplies
purchased by districts in different parts of the state may vary to some extent because of volume
purchasing, but this difference is small compared to the difference associated with the cost of
transporting these items from the major centers of commerce to the remote areas of the state.
After extensive deliberations between the TW G and the AIR research team, a limited set of items
was selected to represent the purchases of school districts. This set of items reflects the impact of

transportation costs on the final prices paid.

The index developed for this portion of the GCEI is based on variations in the prices paid
across the state for one case (10 reams) of white copier paper (8.5” by 11”) and one 4’ by 5’
windowpane. AIR obtained this price information with a district questionnaire that requested
information for each of the schools within the district. The total cost of the items reflects not
only the cost of the item itself, but also the shipping and storage costs incurred for delivery of the
item to the specific school site. The ream of copier paper was chosen as a proxy for instructional
supplies, such as textbooks, and also for office supplies consumed by administrators. The
windowpane represents the cost of bulky items that would commonly be purchased out of capital
outlay expenditures. For districts located in the Far North region, this was usually a triple-paned
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window, while schools in less harsh climates more often purchased single- or double-paned

windows.

The district questionnaire took into account the fact that using only one method of
transportation is not feasible for some districts. For example, districts located above the Bering
Strait will not always be able to ship goods by barge. The questionnaire asked for the percentage
of time an alternative shipping method was utilized for each school site. All calculations were
made at the school level and then aggregated to the district level by pupil enroliment weights.

The Results

Exhibit V-1 displays the aggregate cost index for supplies, materials, and small
equipment items. The districts are sorted in order from lowest to highest cost. The costs range
from a low of 1.00 in Anchorage School District to a high of 6.81 in Pelican City School District.

Exhibit V-2 shows the relationship between the cost of goods and district size (measured
by enrollment). In general, larger districts tend to exhibit lower costs of goods. Larger districts
are able to purchase items in bulk more easily than smaller districts. Another factor contributing
to the lower index values for districts with greater enrollments is their proximity to the suppliers
of these goods. These districts operate in or near Alaska’s major centers of commerce.
Transportation costs are lower, and competition among suppliers in these centers of commerce

drives down prices.

These trends do not hold true for all districts. Chugach and Chatham School Districts are
relatively close to Anchorage and Juneau, respectively. However, they have index values above
the average value in this input category. Both districts reported high transportation costs, as did
Pelican City School District. All reported prices of goods were verified for accuracy with the
respondent by the data collectors at AIR and by representatives'from ALASBO. Any corrections
necessary were made, and the remaining data have been deemed accurate.

American Institutesfo r Research Page 15



Alaska School District Cost Study Final Report

Exhibit V-1: Index for the Cost of Supplies, Materials, and Small Capital
Equipment

Anchorage 1.00
Skagway City 31.08
Wrnngel Oty =31.16
Northwest Arctic ::Il22
MntnnuBka-Susitna Borough =0 1.26
Fairbanks North Star Borough =1 1.28
Polefsburg City =31.28
Knko City = 1.36
Konai Peninsula Borough = 1.45
Kolchiton Gateway Borough ]_1.46
Hoonah City 1151
NortnSlopo Borough 11.52
Juneau Borough 11.53
Annetto Island 11.53
KlawocXCty 31.56
Craig Crty 01.58
Dtlingham Crty 01.60
Cordova City 3 1.61
Denntl Borough 3 1.61
Valdez Cuy 3_ 1.62
Nome Chty - 1.66
Hartes Borough =31.6!
Idrtarod Aroo =3 1.7
Aloutians East Borough =11.7(3
Yakulal Crty =3 1.7
Gutona City :3 1 8
Koduk Island Borough 11.79
Unalaska City .90
Hydaburg Cfly 1.93
Bristol Bay Borough 1.97
Aloulian Rogon 12.02
Nonano Crty 12.04
Alaska Gatoway 32.07
Copper River 32.09
Bering Strmt 32.10
Kashunarrvul 3211
Dcila Groely 3211
Yukon Koyukuk 3 2.14
Lower Kuskokwim 3 2.15
S'tka Borough = 2.18
3221
3 2.28
Tnnana Crty 12.48
Loko And Pon nsuta 2.56
Sa'nl Marys City = 2.64
.6 7
2 85
Yuplrt >.93
Kuspuk >.93
Southeast bland 3.08

Southwest Rcgon

Prtbilof Island

Yukon Flats

1
SN

Chugach

Lower Yukon 14.09
Chalham Rog-on =3 4.25

PtI»can Crly 16\1
000 1.00 2.00 3.00 4.00 5.00 6.00 7.00
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Exhibit V-2. Comparison of Total Goods Index Values by District Enrollment

Standard
Region N Mean Deviation Minimum Maximum
Statewide 53 2.05 0.94 1.00 6.81
0to <250 13 2.50 1.53 1.08 6.81
250-999 25 198 0.52 1.16 3.08
1000-2499 6 219 1.00 1.22 4.09
2500-9999 6 1.69 0.27 1.46 2.15
10,000+ 3 1.18 0.16 1.00 1.28

VI. Costs of Travel

The Methodology

Because of the remote locations of some schools and communities in Alaska, travel costs
can have asignificant impact on the expenditures necessary to operate schools in the state.
Travel cost affect the cost of maintenance services, itinerant instructional services, professional
development activities, administrative oversight of school activities, and statewide meetings for
professional staff. The distances of the district offices from the centers of trade impact access to
skilled maintenance personnel and technicians.

With the advice ofthe TW G, the AIR research team estimated the cost of a specified
service call by a skilled technician. The cost included the amount of time for the call (16 hours),
the cost of the time required to travel to the school site, and the'cost of transportation, lodging
(where necessary), and meals. The rate for the service technician was based on the Anchorage
rate adjusted to the nearest center of trade. For schools located in a center of trade, there was
generally no cost associated with travel time. The cost of transportation was based on the mode
of transportation most commonly used between the school site and the corresponding center of
trade (i.e., airfare for air travel, or mileage reimbursement for automotive travel). Lodging and

meals were set at $150 per day.

Travel costs associated with itinerant services and other services necessitating trips
between the district office and the school site were estimated based on the appropriate mode of
transportation and whether or not such travel was commonly associated with an overnight stay
(common in some remote locations because of limited schedules of carriers). The data on the
modes of transportation and the common airfares paid for travel were gathered through the
qguestionnaires administered during the data collection process. Similarly, travel for statewide
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meetings was based on the cost of transportation, lodging, and meals for a trip to Anchorage

from each of the school sites.

All travel costs and the costs of the maintenance services were assigned to the school site
and aggregated to the district level based on the relative enrollment of the school. The three
subcomponents of travel were aggregated into a single index for travel using the appropriate

budget share weights described earlier.

The Results

The majority of the low-cost districts in this index are city school districts and districts
located near Anchorage or in another relatively accessible area of the state. These districts tend
to have very low costs associated with travel between the district office and the school(s) in the
district. For those districts located near Anchorage, travel costs to Anchorage for statewide

training tends to be a relatively low-cost item.

Districts located close to a center of commerce enjoy low costs for maintenance service
travel, resulting in lower cost index values in this travel input index. This is evidenced in Exhibit
VII-2, as there is a general trend of higher index values associated with travel in the more remote

districts of the slate.

Exhibit VII-3 reveals that districts in the middle ranges of enrollment (i.e., between 1,000
to 2,499 students) have the highest costs oftravel relative to smaller or larger districts. This can
be confirmed intuitively: districts with the highest enrollment numbers are located in areas where
they have easier access to travel and readily available maintenance services, combined with a
concentration of schools near the district office. Districts comprising the lowest enrollment
category tend to be city school districts, making travel cost between schools and the district
office almost negligible. However, the average travel index value for these schools is higher
than for the largest district enrollment category. Since some small districts are in remote areas of
the state, they will have higher travel index values associated with them. Districts with mid-
range enrollments usually span a large area and can be in very remote areas o f the state, thus
generating higher index values for the districts in these categories.
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Exhibit VI-1. Index for the Cost of Travel

Anchorage
Polor'burg City
Ketchikan Gatoway Borough
Sitka Borough
Valdes City
Pohcan City
Ditagham Crty
Cordova City
Daila Groety
Juneou Borough
Fairbanks North Star Borough
Matanuska-Susitna Borough
Annotto Island
Monona Oty
Hoonah Grty
Nomo Crty
Konai Peninsula Borough
Galena City
Hydaburg Crty
Klaweek Crty
Skagway City
Tannna City
Copper River
Donoti Borough
Hamos Borough
Wrangell Crty
Unalaska Oty
Craig Oty
Knko Oly
Alaska Gateway
Bristol Bay Borough
Soml Marys Crty
Kashunarmut
Kodiak Island Borough
Southeast Island
Yupirt
Southwest Rogon
Yakulal City
Pribrtof Island
Chatham Rogon
Kuspuk
Yukon Flats
Aleutian Region
Northwosl Arctic
Yukon Koyukuk
Chugach
Lowor Kuskokwim
Aleutians East Borough
North Slopo Borough
Lake And Poninsuta
Lower Yukon
Idrtarod Aroa
Bering Sirart

10 00 12.00 14.00 16.
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Exhibit VI-2. Comparison of Total Travel Index Values by Distance

Standard
Region N Mean Deviation Minimum Maximum
Statewide 53 351 3.78 1.00 17.18
Less than 10 miles 6 1.42 0.65 1.00 2.72
At least 10 miles 4 1.29 0.09 122 1.39
At least 50 miles 12 201 1.36 1.06 5.48
At least 100 miles 23 4.06 3.96 1.03 15.10
At least 500 miles 8 6.82 5.43 1.36 17.18

Exhibit VI-3. Comparison of Total Travel Index Values by District Enrollment

Standard

Region N Mean Deviation Minimum Maximum
Statewide 53 351 3.78 1.00 17.18

0 to <250 13 2.62 152 1.08 5.48
250-999 25 3.35 3.54 1.03 15.10
1000-2499 6 8.10 6.56 1.06 17.18
2500-9999 6 2.66 281 1.04 8.26
10.0001 3 114 0.13 1.00 1.22

VIl. Overall Geographic Cost of Education Index

This project has undertaken a comprehensive analysis to address the various factors that
affect the ability of districts in Alaska to access comparable school resources in the different
regions of the state. The end product is a geographic cost-of-education index (GCEI), which

addresses the following question:

How much more or less does it cost to recruit and employ comparable schoolpersonnel (i.e.,
teachers, administrators, and classifiedpersonnel); and topayfor comparable energy
services (i.e., beating, lighting andpower); comparable supplies, materials, andsmall
capital equipment; and travel costs as they affect maintenance and operations, itinerant
services, professional development, administrative oversight, and statewide professional
meetings in different geographic locations around the state?
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The GCEI is a cost adjustment index that permits translation of nominal dollar values into real
dollars of purchasing power for school resources and services. It can be used to provide equal
purchasing power by adjusting funding levels for individual school districts.

Determination of Budget Shares and Application of the Index Values

To calculate the GCEI, the AIR research team first needed to estimate the budget shares
allocated by each district for each of the inputs. AIR utilized audited budget data provided by
the ADEED. The budget shares were calculated based on the “operating budget” reported in the
audited budget files. The operating budget data are organized into a matrix by function and
object of expenditure. The assignment of each function and object cell in the budget matrix is
presented in the Technical Report for this project. Once the budget cells were assigned to a
component cost index, AIR calculated the index values for the four categories of inputs:
personnel, energy, goods, and travel. A final overall GCEI was then calculated using the
aggregate budget shares for each of these four categories of inputs. Exhibit VII-1 shows how
each of the index values for the four major categories of inputs contributes to the overall GCEI.
This exhibit reflects the overall contribution of each of the four input categories based on two
elements: (a) the relative costs (i.e., reflected by the component geographic cost index) and (b)
the relative budget weights (i.e., each district’s budget share averaged with that of Anchorage for
each input category). To arrive at the overall GCEI, one needs simply to multiply the four input

category values in the exhibit together.
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EXHIBIT VII-I(a). GCEI Values and the Relative Impact of the Four Component Indices

District Name

Alaska Gateway
Aleutian Region
Aleutians East Borough
Anchorage

Annette Island

Beﬂn? Strail

Brislol Bay Borough
Chatham Region
Chugach

Copé)er River
Cordova City

Craig City

Delta Greely

Denali Borough
Dillingham City
Fairbanks North Star Borough
Galena City

Haines Borough
Hoonah Cily
Hydaburg Cily
|ditarod Area

Juneau Borough

Kake City
Kashunamiut

Kenai Peninsula Borough
Ketchikan Galeway Borough
Klawock City

Kodiak Island Borough
Kuspuk

Lake And Peninsula
Lower Kuskokwim
Lower Yukon
Matanuska-Susitna Borough
Nenana City

Nome Cily

North Slope Borough
Northwest Arctic
Pelican Cily
Petersburg City
Pribilof Island

Saint Marys City
Sitka Borough
Skagway Ci

Southeast Island
Southwest Region
Tanana City
Unalaska City

Valdez City

Wrangell City

Yakulat City

Yukon Flats

Yukon Koyukuk

Yupiit
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1.28
1.46
1.49
1.00
1.03
1.55
1.19
1.20
1.29
115
107
1.09
1.09
1.09
113
1.08
1.26
1.03
112
110
140
1.02
1.09
1.25
1.03
101
1.04
112
121
1.46
1.39
1.40
0.99
117
1.16
1.58
1.48
1.14
1.01
1.29
1.28
1.03
1.00
107
1.26
1.29
119
1.05
1.00
117
146
1.44
131

Personnel
Contribution
1.04
1.16
1.10
1.00
1.02
1.10
1.02
0.96
0.99
1.01
1.01
0.99
0.99
1.00
1.05
1.04
1.04
097
0.96
0.99
0.99
1.01
0.98
1.07
0.98
1.01
0.97
1.02
1.05
1.02
1.10
1.08
0.93
0.99
1.05
1.23
1,13
0.95
0.98
1.13
1.03
1.00
0.95
0.94
1.04
1.01
1.09
101
0.98
0.99
1.02
1.06
1.05

Ener
Contribu
1.15
1.08
1.08
1.00
0.98
112
1.08
1.10
1.03
1.05
1.03
1.03
1.05
1.04
1.04
1.02
1.08
1.03
112
101
1.19
0.99
1.06
1.06
1.01
0.98
1.04
1.04
1.04
11
1.09
1.09
1.00
1.03
1.06
115
1.16
1.01
1.02
1.02
1.10
1.00
1.03
1.01
1.08
1.20
1.04
1.03
1.00
1.09
1.26
1.18
1.07

gYion

Travel Goods

Contribution  Contribution
1.03 .
11 1.06
1.23 1.03
1.00 1.00
101 1.02
12 1.04
1.05 1.02
1.07 1.06
1.16 1.10
1.02 1.06
1.01 1.02
1.05 1.02
101 1.03
1.02 1.03
1,01 1.02
1.01 101
1.02 11
1.01 1.02
1.02 1.02
1.02 1.07
1.14 1.03
101 1.02
1.04 101
1.04 1.06
1.02 1.02
1.00 1.02
1.01 1.02
1.03 1.03
1.06 1.05
1.16 1.06
112 1.04
112 1.06
101 101
1.01 114
101 1.02
1.09 1.02
112 1.01
1.00 118
1.00 101
1.07 1.05
1.04 1.08
1.00 1.03
101 1.01
1.07 1.06
1.06 1.06
101 1.04
1.02 1.03
1.00 1.02
1.02 101
1.06 1.03
1.08 1.06
11 1.04
1.08 1.08
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EXHIBIT VII-i(b). GCEI Values and the Budget Weights of the Four Component Indices

. Personnel Ene\rﬁy_ Travel Budget ~ Goods Budget
District Name GCEl  Budget Weight Budget Weight Weight Weight__
Alaska Gateway 1.28 0.8 0.04 0.1 0.05
Aleutian Region 146 0.79 0.06 0.05 0.08
Aleutians East Borough 149 0.79 0.08 0.07 0.05
Anchorage 1.00 0.87 0.04 0.04 0.05
Annette Island 1.03 0.85 0.05 0.06 0.04
Be_rlngf Strait 1.55 0.80 0.06 0.08 0.05
Bristol Bay Borough 1.19 0.82 0.06 0.07 0.04
Chatham Region 1.20 0.83 0.04 0.08 0.04
Chugach 1.29 0.77 0.08 0.07 0.09
Copé)er River 1,15 0.81 0.05 0.06 0.08
Cordova City 107 0.84 0.05 0.06 0.05
Craig City 1.09 0.82 0.07 0.04 0.05
Delta Greely 1.09 0.84 0.05 0.06 0.05
Denali Borou?h 1.09 0.82 0.04 0.08 0.06
Dillingham Cily 113 0.84 0,05 0.05 0.05
Fairbanks North Star Borough 1.08 0.88 0.04 0.04 0.04
Galena City 1.26 0.66 0.06 0.07 0.20
Haines Borough 1.03 0.87 0.03 0.06 0.03
Hoonah City 112 0.81 0.07 0.07 0.05
Hydaburg City 1.10 0.75 0.05 0.06 0.12
Iditarod Area 1.40 0.78 0.05 0.11 0.06
Juneau Borough 1.02 0.89 0.04 0.04 0.04
Kake City 1.09 0.82 0.06 0.07 0.04
Kashunamiut 1.25 0.81 0.04 0.06 0.08
Kenai Peninsula Borough 1.03 0.84 0.07 0.05 0.04
Ketchikan Gateway Borough 101 0.86 0.03 0.06 0.05
Klawock City 1.04 0.84 0.04 0.07 0.04
Kodiak Island Borough 112 0.86 0.03 0.06 0.05
Kuspuk 12 0.83 0.04 0.08 0.04
Lake And Peninsula 146 0.77 0.06 0.10 0.06
Lower Kuskokwim 1.39 0.84 0.05 0.07 0.05
Lower Yukon 140 0.83 0.04 0.08 0.04
Matanuska-Susitna Borough 0.99 088 0.03 0.05 0.04
Nenana City L1 0.70 0.04 0.06 0.19
Nome City 116 0.85 0.04 0.07 0.04
North Slope Borough 1.58 0.84 0.04 0.06 0.06
Northwest Arctic 148 0.79 0.06 0.09 0.05
Pelican City 1.14 0.79 0.04 0.06 0.09
Petersburg City 101 0.85 0.03 0.07 0.04
Pribilof Island 1.29 0.8 0.05 0.07 0.06
Saint Marys City 1.28 0.79 0.05 0.07 0.07
Silka Borough 1.03 0.87 0.04 0.04 0.04
Skagway C”Y 1.00 0.82 0.04 0.06 0.07
Southeast Island 107 0.83 0.06 0.06 0.05
Southwest Region 1.26 081 0.05 0.07 0.07
Tanana City 1.29 0.78 0.03 0.12 0.05
Unalaska City 119 0.83 0.04 0.07 0.05
Valdez Cig 1.05 0.87 0.03 0,05 0.04
Wrangell City 1.00 0.85 0.04 0.05 0.05
Yakutat Cily L1 0.83 0.05 0.07 0.05
Yukon Flats 1.46 0.75 0.05 0.14 0.06
Yukon Koyukuk 144 0.78 0.06 0.10 0.05
Yupiit 131 0.80 0.06 0.05 0.07
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VIIl. Recommendations and Implementation

This section presents six recommendations to the Alaska State Legislature (ASL) based
on this report. In each case, the recommendation is followed by a discussion of some of the
details associated with implementation.

RECOMMENDATION 1: Adopt a New Cost Adjustment. The ASL should replace the
current Alaska cost indexfor education with the new AIR GCEl.

The purpose of this report has been to produce a GCE| that can be used to adjust nominal
distributions of state aid to reflect real purchasing power for the individual school districts in
Alaska. The GCEI produced in this report is intended to replace the previous cost adjustment
developed by the McDowell Group more than five years ago. A major difference between the
AIR and McDowell studies is that, while both rely to some degree on existing information about
educational spending patterns in Alaska School Districts, the AIR GCEI applies a methodology
that goes beyond simply reflecting current spending behavior by school district:;. The AIR GCEI
includes only those factors that are beyond the control oflocal school district decision makers.

RECOMMENDATION 2: Improve Personnel Databases. The ASL should direct theADEED
to improve and maintain the quality ofthe school personnel data systems in order to permit
utilization ofthe hedonic wage modelfor updating the personnel components ofthe GCEI in the
future. Specifically, this recommendation includes thefollowing components:

(@ Improve the quality ofthe current Certified StaffAssignment Reporting (CSARJ
system by running routine auditing checks on thefiles to ensure that information
reported on individual personnel are accurate.

(b) Convert the current data collected on certificationfor school personnel into an
electronicform that is capable ofbeing merged with the CSARfiles.

(c) Develop a data system similar in structure to the CSARfor classified staff (e.g.,
paraprofessionals, clerical support staff, custodial and skilled maintenance staff, and
technical or managerial staff) so that these data may also be utilizedfor analysis of
patterns ofcompensation using the hedonic wage method.

Two categories of variables are necessary for the analysis of personnel compensation: the
personal qualifications andjob assignment characteristics and the costfactors. The first group
of variables includes those that we want to control for (hold constant) in the simulations
necessary to calculate the per onnel cost indices. However, it is important to have as many
control variables as possible that might impact the patterns of employment of diffeient categories
of school personnel. While the current Certified Staff Accounting Report (CSAR) was sufficient
for the analysis in this project, AIR believes that there are some improvements that ADEED
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could make in its data collection procedures that would improve the quality of the database and

analysis of personnel compensation,

First, AIR suggests that ADEED be charged with responsibility for maintaining and
auditing the personnel files for accuracy. Data-checking routines should be put in place to
examine changes over time and to search for inconsistencies in the information reported to
ADEED. During the course of the analysis, AIR discovered some inconsistencies in the way data
were reported for the same school district employees over time. For example, experience levels
of the same employees over time sometimes decreased, and the birth dates for the same
employees differed over time. If these data are to be used as the basis for future analysis of
personnel compensation, it is important that they accurately reflect employee qualifications. It
should be noted that if districts are informed that these personnel data will be used in the future
to determine school funding distributions, they will be more likely to spend the time to ensure

the accuracy of the records.

Second, AIR recommends that the ADEED consider using the certification applications
of teachers to create electronic records of teacher examination test scores and colleges attended,
both of which are on the applications. The test scores and the data on the colleges could be used
by analysts to determine the average selectivity or quality of the colleges attended as a proxy for
quality of the individuals who are employed by public schools. ADEED should also consider
reorganizing the CSAR to permit analysts to ascertain the percentage of teacher assignments for
which each teacher is appropriately or lully certified. ADEED should also attach a unique
identifier to each certified employee, so that they may be more easily tracked throughout the
years. These changes would provide a stronger and more comprehensive set of personal
qualifications that would help in the analysis of variations in personnel compensation.

Third, given the differences in the labor markets for classified and certified personnel,
AIR recommends that ADEED consider implementing a data collection for classified personnel
similar to the one for certified personnel, adapted to the needs of that population of employees.
Such a data collection should gather some of the following data elements, permitting future
analyses to control more accurately for qualifications of classified staff:

Identification codes to permit tracking of personnel over time
e Compensation in the form of hourly wage rates
e Job title (e.g., school secretary, custodian, skilled maintenance, teacher aide)

« Total hours of work per week and per year

e Educational preparation (e.g., high school diploma, vocational training in a relevant field)
e Years of experience in this type of work

e Years working for the present district

e Date of birth
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e Gender
e Race-ethnicity

While AIR collected some of these data during this project, it was clear that many
districts did not keep all of this information in an easily accessible form. Establishing such a
regular and periodic data collection would provide the state with a valuable source of
information about staffing of public schools and a source of data that could be used to analyze
patterns of compensation for updating the GCEIl. Having data that would allow tracking these
patterns over time would allow ADEED to determine the stability of these patterns of variation,
which is currently not possible given the single year of data collected for the present study. We
do not know the extent to which turnover might be a factor in analyzing the patterns of
compensation of classified personnel, as there were no time series data that would allow us to
determine turnover rates as we were able to do for certified personnel.

RECOMMENDATION 3: Adopt Data Collection on Non-Personnel Elements. AIR
recommends that the ADEED develop regular and periodic data collections to gather
information on the prices ofenergy sendees; the prices of certain supplies, materials, and small
capital equipment; and the prices oftravel between the schools and district office and the district

office and Anchorage.

While some of the factors that affect the costs of non-personnel inputs will not change
substantially (if at all) over time, there are a number of factors that may be subject to change on a
year-to-year basis. For example, it is expected that the following elements involved in the
calculation of the non-personnel cost indices will be subject to change over time:

e prices of energy sources (e.g., heating oils or utility rates)

» airfare or other travel costs used to determine the cost of traveling between the school
sites and the district office and between the district office and Anchorage or other centers
of commerce

e delivered prices of the selected items used to estimate the relative cost of transporting

goods to the districts from the centers of commerce

AIR suggests that the ADEED adapt the AIR data collection instruments for collecting
some of the critical elements used as part of the analysis contained in this report. The procedures
AIR utilized for the current project are relatively efficient and could easily be adapted with the
help of school business officers such as those who served on the TWG for this project.

A key ingredient to the success of this kind of data collection is establishing each
component as a standard part of the reporting system by ADEED. ADEED should expect a 100
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percent response for maintaining and updating the GCE I, and district officials will adapt their
own database systems to facilitate their ability to respond to such requests for data.

RECOMMENDATION 4: Frequency of Updates. AIR recommends that the ASL conduct a
study ofschool district cost differences at an interval ofapproximately eveiy three tofive years.

Previous research suggests that the GCEI values are not likely to change very much from
one year to the next or, for that matter, over a period ofyears. Such cost indices reflect relative
differences in the costs of educational services. That is, while the absolute prices of certain
inputs (e.g., the wages of school personnel) may change over time, the factors that affect the
differences in prices across local school districts do not change very rapidly over time. Indeed,
Chambers has done numerous studies of wage differences across school districts in the U.S., and
has found that the correlations between these index values estimated at different points in time
are quite high. Chambers (1981c) reported that the correlations between the Missouri GCEI for
the 1974-75 and 1975-76 school years was 0.94. In California, the correlation across two
different years, with a major property tax limitation measure passed between the two years (the
famous Proposition 13), was 0.87. In a nationwide study of geographic cost differences using
data for 1987-88, 1990-91, and 1993-94 (Chambers, 1997a), the correlation between the
geographic cost indices for each pair of years (87-88 with 90-91, and 90-91 with 93-94) was
0.98, while the correlation across the six-year span was 0.96.

As a dramatic test of how such indices change over time, we decided to take the
equivalent of the GCEI index values developed out of the previous Alaska cost study conducted
by Chambers and Parrish (1984) and compare them to the values calculated in the current
project.10 The correlation between these two indices, which were calculated 18 years apart,

exceeded 0.85.

*

The analysis of the Alaska personnel data is consistent with the findings of previous
research on the stability of the index values over time. As part of our current project, the AIR
research team acquired the personnel data files for four different school years from ADEED.
Using these data, we were able to estimate a variety of statistical models and test the stability of
these index values for different years. Correlations among the personnel indices calculated for
different years were all well above 0.90, and for adjacent years these correlations were above

10 The earlier study by Chambers and Parrish was designed to develop a more comprehensive model of the cost of
an "adequate” education in Alaska schools and included measures of cost differences arising out of differences in
pupil need, scale of district and school operations, and the prices of comparable school inputs. Thus, the implicit
cost index calculated from this model is not strictly comparable to the GCEI calculated in this report. In part this
results from the fact that the budget weights used to aggregate the component index values into an overall index arc
based on the service delivery systems specified by a committee ofeducators selected from school districts in Alaska.
Nevertheless, the basic component indices from which the 1984 GCEI was calculated were developed using

methods very similar to those used in the current study.
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0.95. (The actual parameter estimates for these statistical models are presented in Appendix E of
the Technical Report along with the correlations among all of the indices.)

The personnel components, which dominate the GCE calculations, tend to be stable over
a five to six year period of time. The non-personnel elements may tend to vary over a shorter
time period, but there are no data other than the overall patterns to rely on for some assurance on
these non-personnel components. Thus, AIR suggests that five-year studies on personnel are
likely to be sufficient for changes in that component. However, it would be useful for further
analysis of the patterns of change in the non-personnel components to be conducted over the next
few years lo explore how rapidly these components change. Given that the overall patterns over
an 18-year period have been fairly stable, the non-personnel components could be done every
three years until a database has been developed to sufficiently test the stability of these
components. The energy component relies heavily on an engineering component that predicts
the energy consumption levels, and this relies heavily on climatic norms that do not change
dramatically over time. However, energy costs are also impacted by price differences in the
energy fuel sources. Travel costs and other prices of goods do change from year to year, but
much of the difference in these is associated with relative distances and the associated travel or
transportation costs between points in Alaska. While these may change over time, the relative

differences may not vary as much as the absolute values.

Recommendation 5: Use an Economist for Labor Market Analyses. AIR recommends that
the ASL employ or contract with a professional economist or an individual with proven
experience and training in labor market studies to conduct the analyses ofthe compensation of
school personnel that underlie the personnel cost index components.

It is important to employ an individual with experience in labor market analysis and in
the use of procedures such as the hedonic wage model. While the techniques appear fairly
simple on the surface, this analysis does require an understanding of the conceptual framework
and its limitations in empirical application. There are some significant judgments that need to be
made in the selection of the independent variables, the measurement of the dependent variable,
the choice of functional form, and the application of statistical techniques that require highly
specialized training and experience. Employing an economist ensures that the person conducting
future studies is familiar with standard techniques of analysis of labor markets. Because of
changes over time in the labor markets, one cannot simply re-estimate the exact equations used
for the current analysis of school personnel. It may also be important to take into account the
potential for new measures of school, district, and regional characteristics that may be included

in this analysis.
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RECOMMENDATION 6: Phase in the New Index. AIR recommends that theALS develop
procedures tophase in new GCEI numbers over time.

It is important to recognize that the index values derived from the econometric models
described in this report represent only approximations to the complex, real-world transactions
that make up the labor markets for school personnel. While cost adjustments do not change
rapidly over time, there are a number of factors that may result in some significant changes in the
relative costs over time. For the current study, a completely different methodology was used to
calculate the new GCEI than was used for the current district cost adjustment. In the future, even
with a constant methodology, there may be changes in the index numbers that could have
substantial impact on district budgets. Some of this occurs because of the statistical nature of the
procedures used to estimate these index numbers. Even these estimates’ relatively small standard
error of one percent implies a confidence interval of plus or minus two percent. This means that
over p five-year period, changes of as much as four percent could easily be accounted for by
statistical erro," alone. A four percent change in budgets can mean hundreds of thousands of
dollars in the budget of a given district. Therefore, in order not to cause any major disruptions in
the flow of services, the ASL should consider methods for adjusting or phasing in new GCEI
numbers over a period of approximately five years. For example, the allocations of aid could be
adjusted so that any gap in funding resulting from changes in the GCEI over time would be
closed at a rate of, for example, 20 percent per year. At the end of a five-year period, the full
impact of the index value would be felt. Alternatively, the state could adopt a moving average
technique that averages the values of the indices over a period of time (e.g., three years) so that

changes are less disruptive.
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Chapter I. Introduction

Background and Motivation

The purpose of this report is to present the technical details underlying the development
of the Geographic Cost of Education Index (GCEI) for the State of Alaska. The GCE developed
by the AER research team is being proposed to replace the current cost adjustment used by the
State of Alaska to adjust state aid to education. The application of such geographic cost
adjustments in state aid are intended to equalize the purchasing power of the educational dollar

across local school districts.

The analysis focuses on four categories of school inputs: school personnel; energy
services; supplies, materials, and small capital equipment; and travel as it affects maintenance
and operations, professional development, itinerant services, administrative oversight of schools,

and attendance at statewide professional meetings.

Many schools in Alaska are located in remote regions of the state, and this creates
challenges in recruiting and employing professional school personnel. Costs of living are higher
in the remote regions of the state because the cost of transporting goods and services to these
communities results in more expensive consumer goods and services. In addition, access to
cultural amenities as well as shopping and medical facilities is more difficult in remote
communities than it is in more urban areas such as Anchorage or Fairbanks. The degree of
isolation can be significant, particularly during winter months, because of the distances and time

required to reach the more urban centers of the state.

Ali of the factors mentioned above impact the compensation (salaries and benefits) that
must be paid to attract comparable school personnel as well as personnel in other occupations
across the state. Moreover, the distances between Alaska's schools and the state's centers of

commerce aiso impact the costs paid for many other schooling inputs. It affects the costs of fuels

for heating and providing power to school buildings. It raises the prices paid for various

instructional and non-instructional supplies and materials, all of which have to be transported to
these remote locations. The distances of schools from district offices also impact the costs of
offering itinerant services, providing professional development, holding meetings among staff,
and transporting materials and supplies among the sues. Similarly, the distances of the district
offices themselves from centers of commerce impacts the access to trained professionals and
technicians as well as to various sources of supplies, materials, and equipment necessary to the

operations of the school district.

Finally. Alaska's harsh climate and the variations in the climate across districts affect the
relative consumption of fuels required to provide heat and power. Also, some districts may

Am m an lusances tor Research Pape /-1
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operate older school buildings ihat require greater utilization of alternative power sources to

maintain comfort levels within classrooms.

This project has undertaken a comprehensive analysis to address the various factors that
affect the ability of districts in Alaska to access comparable school resources in the different

regions of the state. The end product is a geographic cost-of-education index (GCEI). which

addresses the following question;

How much more or less does it cost to recruit and employ comparable teachers,
administrators, and other school personnel, and to payfor comparable non-personnel inputs
(e.g., energy services, supplies, books, and materials) and services (e.g., maintenance and
operations, professional development) in different geographic locations around the state?

The GCEI is a cost adjustment index that permits translation of nominal dollar values into
real dollars of purchasing power for school resources and services. It can be used to provide
equal purchasing power by adjusting funding levels for individual school districts.

Scope of the Study

With this background in mind, it is important to point out what this study does do and
what it does not do. Specifically, the current study develops a cost adjustment index that reflects
the variations in the prices of comparable school inputs. However, the current study does not
address cost differences associated with the composition of pupil needs, nor other factors related
to the relative concentration of student populations. For example, it does not address differences
in the levels of resources required to meet the different needs of students who are from
disadvantaged backgrounds, students who are English language learners, or students who have

certain physical or mental disabilities.

In addition, this study does not address the different administrative staffing requirements
that may be associated with operating school districts in remote and sparsely populated regions
of the state. While the study does address the differential costs of personnel travel within large,
remote school districts and it does address the costs of transporting goods within these remote
locations, it does not address the increased need for staff that may result from providing the

appropriate administrative and support services needed to operate these districts.

These additional cost factors related to the measurement of pupil needs and the costs of
operating districts in sparsely populated, remote regions of the state must be addressed through
more comprehensive studies designed to estimate the costs of providing adequate educational
services in Alaska. The previous work done by Chambers and Parrish (1984) represents one
model for conducting these kinds of studies, while a newer proposal for costing out an adequate
education in New York State prepared by Chambers. Smith. Pamsh. and Guthne (2002) provides
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an even more comprehensive and more up-to-date approach to addressing these complex issues.
The newer methodology for measuring adequacy in education focuses more attention on the
relationship between outcome standards for students and the levels of resources necessary to

achieve those standards.

Collaboration with Alaska Policy Makers and Educators

In preparing to collect and analyze data in the creation of a Geographic Cost-of-
Education Index (GCEI), the AIR research team collaborated with the educators and
policyrtakers most knowledgeable about the factors affecting the cost of providing services in

Alaska.

First. the AIR research team met with the School District Cost Study Oversight
Committee. This Oversight Committee (OC) included representatives of the Alaska State
legislature, legislative staff, and the Alaska Department of Education and Early Development
(ADEED). The OC provided us guidance and helped coordinate our requests for data during the
course of the study. Members of the AIR research team have had telephone meetings with
ADEED staff about topics ranging from school facilities to school personnel. ADEED staff have
provided AIR with valuable existing data sources pertaining to the following cost factors:
certified personnel, classified personnel, school and district building facilities, fuel usage, and

student populations.

Second, AIR established and met with a Technical Working Group (TWG) of eight
school business officials representing a geographically diverse sample of Alaska school districts.
During a series of meetings held during the course of the past 12 months, we discussed the goals
and objectives of the project and came to an agreement on the overall strategy for conducting the
work to be done. The TW G provided us feedback on our data collection instruments and
strategies, and facilitated the data collection through direct connections with the school business
officers in the remaining school districts throughout the state. With the assistance and support of
the TW G, we were able to obtain an overall response rate of 100 percent on all of the major

surveys and survey items we collected from local school districts.

The AIR research team met with the TW G early in the project in a meeting scheduled to
coincide with the Alaska Association of School Business Officials (ALASBO). which was held
in December of 2001. Subsequent to the ALASBO meeting, the AIR team met periodically
through a series of teleconferences with the TW G. These meetings were designed to help us
understand the perspectives of local school districts on the major factors affecting the cost of
educational services across the state. These meetings gave us a better understanding of the cost
factors from the district perspective and piovided input from these local school personnel on
approaches to collecting data on the cost factors affecting resource allocation in their districts.
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We were able to learn what information they had that was not readily available from state

sources, and how best to use this information in constructing appropriate cost adjustments.

Finally, the AIR research team met with the OC and two representatives of the TWG at a
meeting in Anchorage in November of 2002. During this meeting preliminary results of the
analysis were presented and discussed extensively. Further revisions in the data collection and
analysis were carried out to respond to various issues and concerns raised about particular data
elements during these two days of meetings. The two representatives of the TW G contacted the
remainder of the TW G who in turn verified certain data elements with other school business
officials in Alaska School Districts. This report presents the final numbers on all of the index

components based on the original analysis and the revised data elements collected as a result of

this meeting in Anchorage.

Overview

The analysis presented in the subsequent chapters focuses on the prices of the inputs
purchased by schools to develop a GCEI. This series of indices addresses differences in the
costs of school personnel, the costs of energy services, the costs of transporting goods and
services to school sites, and the costs of within-district travel necessary for the operation of

schools and their programs.

Chapter Il presents an overview of the results of the study, with a focus on the range of
costs we found across the state. We determine which districts are at the high and low ends of the

cost spectrum, and compare the index numbers with actual expenditures.

Chapter m details the personnel cost component of the index. Personnel cost is the
largest piece of education spending, and we present here a discussion of the methodology behind
the multiple models we used to determine personnel index values. This chapter also contains a
discussion of which model is most appropriate to use, and presents the actual index values.
Chapters IV and V provide similar discussions of the energy and transponation/travel

components of the index.

Chapter VI weighs the alternate approaches to calculating the GCEI. The fixed-market-
baskei approach is compared to the superlative index, and the individual component indices are
discussed. Chapter VII offers conclusions and discusses implementation issues related to

utilization and updating of the index.
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Chapter Il. Overview of Study Results

Based on the analysis conducted as pan of this study, the purchasing power of the
educational dollar varies tremendously in the State of Alaska. The highest cost distnct needs
about 1.6 times what the lowest cost district needs in order to provide comparable educational

services.

Another way to understand these variations is to select a benchmark district to which all
districts can be compared. Following the conventional approach that has been used in Alaska for
these kinds of studies, we use Anchorage, the largest and most urbanized district in the state, as
the benchmark.1Thus, the value for the GCEl in Anchorage has been arbitrarily set at 1.00.
Using Anchorage as the base, the analysis of costs reveals that the North Slope Bomugh School
District exhibits the highest cost of education, with an index value of 1.58 (Exhibit L .). This
means that this district needs to expend about 58 percent more than the Anchorage School

District to provide comparable educational services.

On the other end of the spectrum is the Matanuska-Susitna Borough School District, with
an index value of 0.99. This means that this district needs to expend about 1 percent less than

the Anchorage School District to provide comparable educational services to the students it

services.

" In most studies, the district attended by the average student is otien used as the benchmark school district. The
reason for this is so that the GCEI. when applied to state aid allocations, will have no impact on the overall amount
of aid to be allocated. That is. the GCEIl would be neutral with respect to the total allocation of state education a d.
In these situations, the distnct attended by the average student, which is in actuality a fictitious district that has been
created purely for statistical purposes, is assigned a GCEI value of 1.00. In the case of Alaska, the State policy
makers have chosen to scale everything to Anchorage, which is far and away the largest school district in the State.
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Exhibit 11-1. A GCEI for Alaska School Districts
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NOTES TO EXHIBIT: The districts listed on the vertical axis in this diagram are sorted m ascending order
according to the value of the geographic cost-of-education index (GCEI). with the lowest on top.
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Orgamzing the school districts by region (Exhibit 11-2) reveals that the highest-cost
districts in Alaska are located in the Far North (with average GCEls of 1.38) and the Southwest
(with average GCEIls of 1.31). The lowest-cost districts in the state are located in the Southeast.
Factors driving these numbers appear to be the impact of remoteness on personnel salaries,
transportation costs for goods and services, and travel costs, as well as the differences in climatic
factors that impact energy services as well as the relative attractiveness of these regions as places

to live and work.

Exhibit 11-2 Variations in the Geographic Cost of Education Index by Region

Number
of Standard
Region Districts Mean Deviation Minimum Maximum
Statewide 53 1.20 0.17 0.99 1.58
Interior 3 1.09 0.00 1.08 1.09
South Central 9 111 0.11 0.99 1.29
Southwest 14 1.31 0.11 1.13 1.49

Exhibit H-3 compares the GCEI derived from the AIR study with the education cost
adjustment that is the current law in Alaska. Districts are sorted in ascending order according to
the value of the GCEI calculated in the AIR study. Differences between these cost index values
may reflect a combination of methodology and changes in the costs of educational services since
the last cost index was calculated. The largest differences are most likely attributed to
methodological differences in the two studies underlying the calculations.2 The range, standard
deviation, and the mean values of the GCE and the current Alaska cost index are quite similar.
The GCEI calculated by AIR ranges from a low of 0.99 to a high of 1.5S, while the range of the
current Alaska cost index is from 1.00 to 1.74. The standard deviation of the AIR GCEI is 0.17,
and the range of the current Alaska cost index is 0.21. Moreover, the correlation between the

AIR GCEI and the Alaska cost index is 0.91.

- The actual values of the two indices are presented for purposes of comparison in Exhibit 1-6 In Appendix I of this

report.
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Exhibit I'-3. Current Alaska index Compared to the AIR GCEI
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However, there are a number of districts that exhibit significant differences in the respective
index values. Nine districts exhibit a difference of 0.15 points or more (positive or negative) anc

17 districts exhibit a difference of 0.10 or more. A point difference of 0.01 means a one percent
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difference relative to the benchmark distnct of Anchorage. For example, the Aleutian Retnon

district exhibits a GCEl of 1.46. while the current Alaska cost index is 1.74. a difference of 0.32
points. In addition to the Aleutian Region School Distnct. Denali Borough. Kuspjk. Nome Cit\.
Pelican City, Southwest Region. Tanana City. Yukon Flats, and Yupiit exhibit GCEI values that

differ by 0.15 points or more from the current values.

On the other hand, slightly more than 70 percent (38) of the distncts exhibit a
GCEI with a less than 0.10 point difference from the current Alaska cost index. Fony-four
percent (24) of the school districts in Alaska exhibit less than a 0.05 point difference from the

current Alaska cost index.
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Chapter lll. School Personnel Inputs

Introduction

Alaska school districts spend anywhere from 45 to 90 percent of their budgets on the
salaries and benefits of school personnel. This is by far the largest component of educational
expenditures, and, therefore, is likely to exert the greatest influence over the variations in the

costs of educational services across the state.

Two alternative approaches were used to analyze variations in the costs of school
personnel. The first approach builas on the work of Goldhaber (1999) and Alexander et al.
(2000). and relies on alternative sources of wage data to illustrate the relationship between labor
markets for school personnel and for individuals in other non-education occupations within a
region. We refer to this approach as the comparable wage model below.

The second approach is the hedonic wage model first adapted for the purpose of

estimating geographic cost of education indices by Chambers (1981b) and which is now widely

used by economists for this purpose. Each of these approaches is described in more detail
below. The goal in each case is to develop an index that reflects only those components of the

variations in the compensation of school personnel that are outside the control of local school

officials.

Controllable Versus Uncontrollable Factors in Analysis of School

Personnel Inputs

The first step in the: process of estimating the costs of school personnel involves
understanding the full range of factors that affect the patterns of variation in the compensation of
school personnel. The factors that drive these variations can be divided into two categories:

controllable and uncontrollable.

What do we mean by controllable versus uncontrollable factors? Uncontrollable factors
are those that are not subject to the choice of district or school officials. For example, the
climate, labor market conditions, or other factors that affect the cost of housing in a region in
which a district or school is located cannot be changed by school officials. These factors do
impact the willingness of individuals to supply labor to the employer (in this case, the school

distnct).

' See for example. Chambers. J.G (1978. 1980. 1981a, 1981b. 1995). Chambers. J.G. and T.B. Parrish (1984.
1981b). Augenblick and Adams {1919). and Wendling (1979).
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On the other hand, districts and schools can select the personnel and. hence, the
characteristics of the staff they employ. These are. therefore, controllable factors. Over the lone
run. districts can adjust the levels of experience, education, and the job assignments of individual
school personnel. Through the processes of selection and promotion, school distnct officials can
determine whether they hire inexpenenced or cxpenenced teachers, teachers with full or partial
certification, and teachers with different education levels, and they can assign these teachers to
different schools within their districts. The salary scales can also influence the retention rates of
teaching staff. The balance of experienced and inexperienced teachers, the percentage who hold
master’s degrees, and the class assignments of these teachers are all factors that may impact the
willingness of an individual to accept ajob, and they are all within the control of the district.

In the face of sudden changes in conditions (catastrophic or unforeseen events),
controllable factors can temporarily be outside of local control. For example, if sudden changes
in the economy cause changes in the population that result in declining enrollments in schools,
this can result in a district facing a teaching force with a higher level of experience than they
would have otherwise chosen. Thus, in these short-run events, even teacher characteristics can
be outside local control and m2y be considered to be part of the costfactors in calculation of the
cost-of-education index. This can only be determined as a matter of policy and based on

evidence that external changes have occurred that create such changes for the district.

The Comparable Wage Model

One approach to addressing uncontrollable district cost variations is to use a measure of
the cost of living in the district. The basic premise is that areas with a high cost of living will
have to pay higher salaries to attract school employees, thereby increasing the cost of education.
A cost-of-living index therefore becomes a proxy for a cost-of-education index.

There are two strategies for estimating variations in the local cost of living. One approach
is to examine the cost of a specified collection of goods and services used by consumers in each
community. This method is called the “market basket” approach, because the total costs of a
“basket” of consumer goods and services in each community are compared to illustrate
differences in the cost of living. The market basket approach is used to create familiar indices
such as the Consumer Price Index. Three states (Florida. Colorado and Wyoming.) currently use a

geographic consumer price-of-living index they create for themselves to adjust distributions of

state education aid across local districts.

The main problem is that the cost of living as measured by the prices of consumer goods
and services and the cost of education are not necessarily the same thing, though they are related.
On the surface, calculating a geographic cost-of-living index can be quite straightforward—
although it can present some rather formidable theoretical and empirical challenges, as anyone
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involved in the production of various wage indices by the U.S. Bureau of Labor Statistics wviii
tell you. The problem is that such cost-of-living indices do not fully capture all of the factors that

impact decisions by employers and employees in the labor market.

Specifically, such indices do not generally account for variations in the amenities that
characterize a regional labor market (to the extent that these factors influence the price of goods
and services such as housing and haircuts, they would be partially reflected in a market basket—
however, the weights are likely to be inappropriate). Therefore, cost adjustments based on a
market basket may overcompensate districts that face a high cost of goods and services but
which also have a number of amenities that make them a desirable place in which to work

(Rothstein and Smith 1997).

Moreover, the basket of goods and services purchased by consumers is not the same as
the basket of inputs purchased by districts to produce educational services. Consumers purchase
housing, food, entertainment, energy services, and transportation, while school districts are
purchasing the services of teachers and other school personnel, instructional supplies and
materials, travel, and energy services. While some of these items are the same, school districts
clearly purchase these items in different proportions than consumers. Thus, a geographic cost-of-
living index is not necessarily appropriate to adjust educational dollars for differences in costs.
By design, it measures only one component in the school district’s basket of inputs— namely,

labor.

The second approach to estimating the cost of living is the “comparable wage” approach.
Because all types of workers tend to demand higher wages in areas with a higher cost of living or
with fewer regional amenities, systematic regional variations in wages should reflect variations
in the cost of attracting workers to a region. Therefore, one can calculate the cost of attracting
educators by observing regional variations in the salaries of comparable workers who are not
educators (Rothstein and Smith, 1997; Guthrie and Rothstein, 1999; Goldhaber. 1999). This
approach takes advantage of the fact that the same factors that affect non-education wages also

impact the wages of educational personnel.

There are a number of advantages to using a comparable wage model to measure the cost
of education. The greatest advantage is that the wages of comparable non-education workers are
clearly beyond the control of school administrators; there are no debates about the problematic
distinction between controllable and uncontrollable costs. On the surface, calculating a
comparable wage index can be quite straightforward. While there are still many complex
measurement issues involved (Alexander ei al. 2000). the comparable waae model can be

compared relatively easily and directly.

There are also a number of disadvantages to the comparable wage model. First, a

comparable wage model relies on comparability among workers. [If comparability breaks down,
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then an index developed from a comparable wage model becomes a poor proxy for the cost ot
hiring educators. For example, if tastes for goods and services or local amenities differ
according to worker types (perhaps professionals are more susceptible to the lure of city lights
than other workers), then it can be inappropriate to include all types of workers in a comparable
wage index. (On the other hand, a comparable wage index based on an overly small set of
workers would be susceptible to measurement error.) Furthermore, if there are unobserved
variations in the qualifications of individual workers across geographic regions, then the
observed variations in the wages will reflect more than those factors that affect the supply of

labor.

Finally, by design, a comparable wage index generally measures the wage variations in a

broad labor market like a metropolitan area. It does not capture variations in the cost of

education within a labor market.

A Comparable Wage Model for Alaska

The lack of data on consumer prices precludes us from using the market-basket approach
to measure the cost of education in Alaska. However, data generously provided by the
Department of Labor and Workforce Development permit credible estimates of a comparable
wage index. In constructing a comparable wage model for Alaska, we follow the approach used

in the Texas Cost-of-Education Index Study.

Wage Variations in Alaska

The Department of Labor provided information on average quarterly earnings by
occupation for 27 labor market areas in Alaska. The data span the penod from 1996 through
mid-year 2001 at a level of occupational detail that differentiates between motorboat mechanics

and motorcycle mechanics.

The data reveal substantial variation in wages across Alaska. Average annual earnings
for the 2000-01 school year are nearly 3 times higher in North Slope Borough (the market with
the highest average wage) than they are in Lake and Peninsula (the market with the lowest

average wage).

There are two reasons why average wages might vary so dramatically across Alaska.
First, all types of workers may demand higher wages in some parts of the state to reflect a higher
cost of living or to compensate for the absence of attractive local amenities. Second, some types
of workers— like lawyers— are paid more than other workers in all parts of the state, so areas

with many lawyers will have higher average wages than areas with relatively few lawyers, all

other things being equal.
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The first source of local wage variation is common to all types of workers and would aiso
be reflected in educator salaries: the second source is limited to specific types of workers and is
unlikely to be reflected in educator salaries. Consequently, the first step in estimating local wage
levels involves adjusting for the local mix of occupations so that the second source of wage
variation is excluded. If every occupation were represented uniformly across the state, these
adjustments would be straightforward— one would simply calculate the average wage for each
occupation, use it to calculate the local deviation from the state wage for that occupation, and
then calculate the local wage level as the average of the local deviations from the state wage. For
example, if we observed that Juneau carpenters are paid 25 percent more than the state average
carpenter wage, Juneau engineers are paid 25 percent more than the state average engineering
wage, Juneau nurses are paid 25 percent more than the state average nursing wage, and so on, we
would conclude that the wage level in Juneau is approximately 25 percent above the state

average and adjust school district funding accordingly.

However, some occupations are observed in only a few Alaska communities (e.g., there
are no drilling jobs where there is no oil). Therefore, the state average wage for these
occupations would be a biased benchmark from which to compare local deviations. For example,
if a particular high-wage occupation is found only in Anchorage, then Anchorage’s deviation
from the state average for that occupation would be zero, and averaging in that zero would make
the wage level in Anchorage appear artificially low. But restricting our analysis to those
occupations found in all parts of the state would also be inappropriate, because it would waste

most of the available information on wages.

To construct a comparable wage index for each labor market, we used regression analysis
to estimate the local wage level, with an indicator variable for each occupation and each market.
The comparable wage index may be calculated by dividing the predicted wage level in each

market by the wage level in Anchorage.

Our analysis reveals that much of the variation in average wages in Alaska arises from
variations in occupational mix. Once we adjust lor occupational mix, a very different picture
emerges. Where average wages vary by nearly a factor of 3. the comparable wage index varies

by no more than a factor of 2 (Exhibit IH-1).

Adjustment for occupational mix aiso changes the relative position of a number of areas.
In particular, consider the Aleutians East, where the average wage is well below the mean, but
the index value is second only to the North Slope. Or consider Wade Hampton, which becomes

the lowest-wage market in Alaska once the occupational mix is taken into account.
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Exhibit IS-1. Comparable Wage Index and Average Wage Index by Labor
Market Area

Wade Hampion
Yukon-Koyukuk
Lake and Peninsula

Nome
O Average Wage Index

Bethel
. m Ccmparable Wage Index
POW-Outer Ketchikan

Skagway-Angoon
Southeast Fairbanks
Haines

Dillingham

Yakutat
Wrangell-Petersburg
Bristol Bay Borough
MatSu

Kenai

Sitka

Kodiak

Ketchikan

Juneau

Fairbanks

Norihwest Arctic Borough
Aleutians West
Denali Borough
Valdez-Cordova
Anchorage
Aleutians East

North Slope Borough
0.2 o4 06 08 12 14 16 10

To better ensure comparability to educators, we considered limiting the analvsis only to
those occupations that the Department of Labor and Workforce Development has identified as
requiring a college degree. Unfortunately, restricting the sample in this way greatly reduces the
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precision with which the index values are measured. Seventeen of the Alaskan labor markets are
measured with such error that the index value is insignificantly different from the least-cost area.
For the remaining areas, the Northwest Arctic Borough and Kenai post the highest cost factors.

Caveats
The fine level of occupational detail ensures that workers who are being measured have

very similarjobs, but unfortunately does not guarantee that they have similar qualifications or
demographic characteristics. Therefore, it is difficult to determine the extent to which
geographic wage differences within job categories are due to differences in the qualifications and
characteristics of the people in those jobs as opposed to differences in the factors that affect the
cost of living. In large samples, differences in qualifications and characteristics will tend to
cancel out (perhaps the dentists are more experienced than average in Anchorage but the
accountants are less so). However, a small community in which wages are generally low
because most workers are young and inexperienced is indistinguishable from one in which wages

are generally low because the cost of living is low.

It is important to point out that teachers and school personnel exist in almost all locations
within the state, which is not true of other occupational categories. Moreover, it is difficult to
determine the extent to which wage differences in otherjob categories are due to differences in
the qualifications and characteristics of the people in those jobs as opposed to differences in the
factors that affect true cost differences (cost of living and regional orjob amenities). Because of
these concerns, the cost adjustment produced by comparable-wage analysis approach is only one
independent variable used in the creation of the cost-of-education index. The hedonic wage
model, discussed below, incorporates this variable into the statistical analysis that supports the

geographic cost-of-education index presented in Chapter IlI.

Hedonic Wage Model

The hedonic wage model uses econometric methods to examine the patterns of variation
in compensation of school personnel in relation to personal characteristics, job assignment
attributes, and the characteristics of schools, districts and regions in which teachers live and
work. The word hedonic derives from the word hedonism, which refers to the pursuit of
pleasure. In this context, the model conceptualizes the two sides of the labor market, the
employer and the employee, each side attempting to attain the greatest pleasure resulting from
the employment transaction. Employers are seeking to hire the best qualified applicants from a
given pool, while employees are seeking to obtain the best and most attractive job in the market.
The compensation resulting from this transaction is thus related to both the attributes offered by
the employee to the employer and vice versa. The hedonic wage model, simplv stated, uses
econometric techniques to reveal the implicit relationship between compensation and these two

collections of employee and employer characteristics.

Page 111-16 American Institutesfor Research



Using this relationship, the analyst can then apply simulation techniques to answer the
question: how much more or less does it cost to recruit and employ comparable personnel in
different geographic locations within a state. This is accomplished by holding constant the
controllable characteristics and estimating what the wages would be if all districts purchased
some standardized personnel (e.g., personnel with identical levels of educational preparation,

professional experience, and other demographic and professional characteristics).

Data for This Analysis

Data for this analysis came from a number of sources. The Alaska Department of
Education and Early Development provided data on districts, certified personnel, and students.
Data on classified personnel were collected directly from the 53 school districts in the state as
pan of our data collection activities (See Appendix B for a discussion). In addition, the
individual school districts responded to surveys about compensation practices, locational
characteristics, and a host of other issues. We were able to obtain data on cenified personnel for
four school years (1998-99, 1999-2000, 2000-2001, and 2001-2002). Access to such panel data

permitted us to test the stability of the index numbers over time.

We also constructed a number of indicators of community characteristics using data from
the Alaska Depanment of Labor and Workforce Development (DoLWD), the U.S. Bureau of the
Census, and the National Oceanographic and Atmospheric Agency (NOAA). For all Census and
N O AA data, the residential area is defined as the place in which the school is located. Because
confidentiality concerns prevent the release of comparable wage data at such a fine level of
locational detail, the definition of the region in which the school is located is somewhat broader
for the comparable wage index. For those data, we assign each school to the DoLW D labor

market in which it is located.

Data on the 2001-2002 school year are particularly rich, allowing us to measure not only
the salaries paid to district personnel, but also the dollar value of housing benefits. Data on
benefits are not available for prior school years, but data are available on salaries and individual
characteristics. These additional data permit us to test for the stability across time of the
compensation models, and for the sensitivity of the salary indices to the inclusion of benefits
information. Using multiple years of salary data also permit us to identify those individuals who
are not employed by the district the following year, and to incorporate the pattern of employee
turnover into the estimation. We found that salary indices for full-time teachers are strikingly
insensitive to variations in specification, to the use of alternative years of data, to the inclusion or
exclusion of information on housing benefits, and to the formal modeling of turnover. In
contrast, the salary indices for other certified personnel are highly influenced by analysis of
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turnover (not surprising given that the turnover rate for this group is 60 percent higher than tne

turnover rate for full-time teachers)/

The Salary Models
Following the general outline for hedonic wage model of teacher salary, we constructed

models of educator salaries as a function of individual characteristics, the characteristics of the
working environment, and the characteristics of the community in which the school is located.

The factors included in this analysis are outlined in Exhibit HI-2. Undoubtedly, we have
omitted community characteristics that could influence wages. However, these characteristics
should also be reflected in the wages paid to other types of workers in the community. The

comparable wage index was included to capture these effects.

Exhibit 1112 Factors included in the Alaska Compensation Models

Individual Characteristics School and Environmental Factors

» Total years of experience » Percent of students who were:

«  Educational attainment 0 Asian
* Age, gender and ethnicity 0 B!ack .
- . 0 Hispanic
* An indicator for whether the teacher is a 3 Native Alaskan
new hire ) An indicator for whether the school is
Percent FTE spent teaching a high school.
Assignment School district membership

Elementary education teacher
Multiple-grade teacher
Math and science teacher
Special education teacher
Bilingual education teacher
Head teacher

Principal

Assistant Principal
Counselor

Librarian

Professional staff5

© © 0o o o o 0o 0o o o o

Distance to nearest center of
commerce (in miles)

Climate6

An indicator for whether the
community has water access?
Total labor force participation rate
An indicator for whether the
community has electricity or gas
services.

Comparable wage index8

The turnover rate for administrators was 21 percent, while the turnover rate for teachers was 13 percent.

3The professional staff category includes job codes 20, 24. 25. 26, 27,28, and 29.
The climate measures are the average annual number of heating and cooling degree days at the closest weather

reponirg station, and an indicator for whether rainfall at the closest reporting station is less than 25 inches.
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Models of Teacher Compensation

Exhibit DI-b in Appendix D1 presents the baseline econometric model for Alaska
teachers. The baseline model explains 75 percent of the variation in salaries and benefits
observed in the 2001-02 school year. In general, the baseline model fits reasonable
expectations— teachers with one year of experience earned 4 percent more than first-vear
teachers and teachers with a master’s degree earned 5.6 percent more than teachers with less
education. Salaries are higher in remote communities and communities with higher non-teacher
wages and harsher climates. Salaries are lower in smaller school districts and communities with

utility hook-ups and water access.

We construct index values from the salary models by predicting the salary that would be
required from each school by the typical teacher in Alaska. A district’s index value is the average
predicted salary for its schools divided by the average predicted salary in the Anchorage school
district.9 Index values for the baseline teacher model range from .94 in Southeast Island to 1.18

in North Slope School District (Appendix I. Exhibit 1-4).

We also estimated a variety of alternative models of teacher compensation, and used
them to construct alternative indices. One alternative model excluded benefits from the measure
of compensation. Another set of models used salary data from earlier years to construct index
values for the 1999-2000 and 2000-2001 school years. A third formally adjusted for teacher

turnover in a model of teacher salaries.10

As Exhibit E-2 (Appendix E) illustrates, the various alternative models yield -emarkably
similar index values. For example, the correlation between the baseline index and an index that
excludes benefits is .99. The correlation between the baseline index and the turnover-adjusted

index is .97.

Although the distribution of index values is largely insensitive to the variations in
estimation strategy, there are important differences for particular districts. For example,

excluding benefits lowers index values by more than 2 percentage points in Hvdaburg and

Annette Island. Adjusting for turnover raises index values in all but five districts. Index values

Water access is measured as using the share of water area in all census communities within a 25 mile radius, Ail
communities with more than 10 percent water area within the radius are deemed to have water access
8The comparable wage index represents the average local wage across all occupations (excluding primary and
secondary education), adjusted for variations in the mix of occupations (see the discussion abovei.
9 Anchorage is used as the benchmark district for all indices as explained in Chapter II.
1DWe use Tobit estimation to correct for turnover, treating as censored the salaries of individuals who subsequently
quit. The idea is that individuals who quit were not receiving an adequate wage for the position. Because we do
not know which employees will subsequently quit, we cannot use data from the 2001-2002 school year to estimate a

fobit model. Therefore, there is no salary and benefits version of the turnover-adjusted model.

American Institutes for Research Page 111-19



Alaska SchoolDistrict Cost Stucr: Fm al RcDorr

for North Slope are 6 percentage points higher under the turnover-adjusted index than under tne

baseline index.

We consider the salary and benefits model as the baseline because it comes closest to
capturing the complete labor costs facing districts. Models that exclude benefits are mis-
specified because they explain only part of the teacher's compensation package. On statistical
grounds, there is little reason to choose one of the mis-specified models over the salary and
benefits model. The turnover-adjusted model is attractive, but the lack of data on which
employees will subsequently quit forces us to exclude data on the 2001-2002 school year (and
therefore data on benefits). Given the strong correlation between the baseline index and the
turnover-adjusted index, we recommend using the index that makes use of the most recent and

most complete data.

Models of Non-Teacher Compensation

There is reason to believe that teacher salaries may not track salaries paid to other school
district personnel. To examine this idea, we constructed indices of the compensation paid to
school personnel who are not full-time teachers. This category includes administrators (such as
principals and assistant principals), professional staff (such as counselors, librarians, and speech

therapists) and classified workers (such as educational aides and clerical staff).

The model for non-teaching, certified personnel is highly sensitive to adjustments for
turnover, and we recommend that such adjustments be made. The turnover-adjusted model for
certified personnel is intuitively appealing, indicating that salaries increase with age, experience
and educational attainment. The model (ExhibitDI-a in Appendix D) indicates that principals
and assistant principals earn at least 27 percent more than other certified non-teachers, that
counselors and librarians are systematically paid at least 5 percent less than other certified non-
teachers, and that salaries fall as the percentage of time spent teaching increases. The model
suggests that non-teachers are less sensitive than teachers to climate and more sensitive to local
labor market conditions. As with full-t. me teachers, other classified personnel demand higher
salaries in remote areas. See Exhibit DI-¢c (Appendix D1) for the model selected to estimate the
classified personnel costs. Interestingly, while salaries for full-time teachers are lowest in small
districts (all other things being equal), non-teacher salaries are highest in small districts.’

As with the model for full-time teachers, we constructed index values by predicting the
Salary that would be required from each school by the typical certified non-teacher in Alaska. A
district's index value is the average predicted salary for us schools, divided bv the average
predicted salary in the Anchorage school distnct. Index values for non-teaching, certified
personnel range from .93 in Iditarod to 1.25 in the Aleutian Region (Appendix I. Exhibit 1-4).

The model for classified personnel (Exhibit DI-c, Appendix D) is estimated with less
precision than the other models because we have less data on the individual charactenstics of
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classified workers. How'ever. the mode! fits reasonable expectations about compensation.
Wages increase with age and experience in the distnct. Supervisors are paid 36 percent more
than other classified workers, computer technicians are paid 15 percent more than other workers,
and educational aides are paid 2 percent less than other workers, all other things being equal.
Wages for classified personnel are higher where non-educator wages are higher, in remote areas,
and in areas with a harsher climate. Classified wages are lowest in small and large distncts. and
highest in districts with 2.500 to 10.000 students. Index values for classified personnel range

from .87 in Southeast Island to 1.48 in the North Slope District (Exhibit 1-4 in Appendix D.

Sumrriry of Results

jJ.s one would expect, the costs of school personnel play a major role in explaining the
variations in the overall costs of education across local school districts, and the patterns of
variation among the three different categories of personnel are also similar to one another.
Exhibit m-3 displays the descriptive statistics for the teacher, administrator, and classified cost
indices for various regions of the state, and it also reports the correlations among these three

indices.

Using Anchorage as the basis for calculation of the index values (i.e., setting the
Anchorage index to a value of 1.00), teacher costs range from a low of 0.94 to a high of 1.18
(Exhibit 111-3). The highest-cost districts pay about 18 percent more than Anchorage for
comparable teachers, while the lowest-cost districts pay about 6 percent less than Anchorage for
comparable teachers. Administrator costs range from a low of 0.93 (7 percent less than
Anchorage) to a high of 1.25 (25 percent higher than Anchorage), while classified costs range
from 0.87 (about 13 percent lower than Anchorage) to 1.48 (48 percent higher than Anchorage).

The patterns of variation in the cost of teachers, administrator, and classified personnel

are. as expected, quite similar to one another. The correlations among these three indices are 0.37
for teachers and administrators and 0.79 for teachers and classified personnel. The differences in
the index values suggest that there are some different factors operating that affect the supply of
teachers, administrators, and classified personnel, but they tend to move in the same general
direction: districts facing higher teacher costs generally face higher costs for classified personnel
and for administrative personnel. With respect to the regional breakdowns (Exhibit I11-3) of
school personnel costs, school distncts located in the Far North and Southw-est regions of the
sta'e exhibited the highest average costs while the distncts located in the Intenor had the lowest
average value for administrators in the state, and distncts in the Southeast had the lowest average

costs for teachers and classified personnel.

Another major factor associated with personnel costs was:he degree of remoteness as
measured by the distance of the distnct from the nearest center of commerce. On average, the
school distncts furthest from the nearest center of commerce exhibited the highest personnel
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costs. Districts 500 or more miles from the nearest center of commerce paid about 13 percent
more for comparable teachers. 13 percent more for comparable administrators, and 23 percent
more for comparable classified personnel than distncts less than 10 miles from the center of

commerce.

Exhibit 111-3 Descriptive Statistics for Personnel Cost Indices By Regionll

Standard
Personnel Category N Mean Deviation Minimum  Maximum
Teachers
Statewide 53 1.03 0.06 0.94 1.18
Far North 10 1.07 0.07 0.99 1.18
Intenor 3 1.02 0.03 1.00 1.07
South Central 9 1.00 0.03 0.96 1.05
Southeast 17 0.99 0.04 0.94 1.08
Southwest 14 1.08 0.05 101 1.17
Administra.ors
Statewide 53 1.02 0.07 0.93 1.25
Far North 10 101 0.08 0.93 1.17
Interior 3 0.96 0.02 0.94 0.97
South Central 1.00 0.04 0.96 111
Southeast 17 101 0.05 0.94 1.09
Southwest 14 1.06 0.09 0.96 1.25
Classified Personnel
Statewide 53 1.03 0.12 0.87 148
Far North 10 1.13 0.15 0.98 1.48
Interior 3 101 0.03 0.98 1.04
South Central 101 0.05 0.96 1.09
Southeast 17 0.92 C.03 0.87 1.02
Southwest 14 111 0.08 0.99 1.23
Correlations among the personnel cost indices
Personnel Categories Teachers  Administrators  Classified
Teacners 1 0.37 0.79
p-vaiue - 0.0063 <.0001
Administrators 0.37 1 0.52
p-value 0.0063 - <.0001
Classified Personnel 0.79 0.52 1

p-value <.0001 <.0001 -

11 Data sources: Teacher data from regression analysis for teacher salaries and benefits. Administrator data from
tobit model for administrators. Classified personnel data from regression analysis for classified personnel salaries.
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Chapter IV. The Costs of Energy Services

W hile the cost of energy services generally does not account for a substantial portion of
the budget in the lower 48 states, it can represent a significant proportion of spending in Alaska
school districts. In fact, based on our data collection, we estimate that energy services account

for between 4 percent and 23 percent of school district budgets.

Successful analysis of geographic cost differences requires a thorough understanding of
the different energy requirements of different regions and the concomitant costs. AIR and its
consultants (SBW Consulting, Inc. of Seattle, Washington) employed an updated version of the
engineering approach to energy cost analysis used by Drs. Chambers and Parrish in their 1984

Alaska Cost Project

This technique is based on the understanding that differences in energy costs arise from
three sources: (1) differences in the energy requirements necessary to compensate for climatic
variations across the state: (2) differences in the prices paid for energy sources such as fuel oil
and electricity, including transportation and storage costs; and (3) differences in the efficiency of

alternative fuel sources.

Approach to Energy Cost Analysis

The approach taken to assess annual energy costs for each school involved an
engineering analysis to estimate the annual energy use of schools (by fuel type) and an economic
analysis to estimate the annual energy cost. The engineering analysis included the definition and
application of a series of energy utilization equations, based on prototypical schools that
collectively represent the range of physical, operational, and climatic characteristics that exist
across the existing school stock. The prototypes were not real buildings: however, they were
defined using data from real buildings and the judgment of experienced facilities staff from
across the state of Alaska. The energy consumption characteristics of each prototype represent
average performance across a group of schools with similar characteristics. By defining a set of
prototypes spanning all climate regions of the state, the linear equations generated to capture
energy consumption will create values specific to each school based upon its total heating
degree-days (HDD). The term prototype as used in this section will refer to the points in these
linear equations. These break points in the equation occur in the cold climate zone, at 11,327
HDD. Schools below this point receive values generated by a set of equations considering fuel
type and end-use source, assuming that insulation values are not increasing at a significant rate.
Schools above 11,327 HDD receive values generated using a different set of equations, which
does assume that insulation levels increase as HDD increase. Data received from a

representative sample of school districts support this assumption.
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An hourly simulation of annual end-use (e.g.. lighting, space heating) energ\

performance was prepared for each prototype, r -Sthe DOE 2.1E computer simulation model,

ri“veloped by the U.S. Department of Energy. The output from the simulation was energy use per
square foot of gross floor area. An estimate of annual consumption was developed for each
school by applying the appropriate energy use per square foot to the respective floor area of the
school. Energy consumption was also estimated for outbuildings and district buildings using a
more simplified analysis (see Analysis of Other Buildings, below). Estimates of annual energy

consumption for each fuel were converted to annual energy cost through an economic analysis

that applied school-specific fuel prices.

Prototype Definition

The scope of the energy cost analysis allowed for the definition and application of three
school prototypes. These three prototypes served as the points from which to construct the linear
equations that were applied to each school, based upon its HDD. Examination of school
characteristics and energy consumption data supplied by school districts throughout Alaska and
discussions with Tim Mearig, an architect with the Alaska Department of Education, led to the

definition of three prototypes as follows:12

Exhibit IV-1. Features of Three School Prototypes

Prototype Number Climate Zone
1 Moderate
2 Cold
3 Very Cold

Three zones (moderate, cold, and very cold) were appropriate for all schools within the
state. Differences in schools between the cold and very cold climate zones included increased
thermal integrity (i.e.. greater insulation levels, more efficient windows) in addition to weather
conditions. Differences in schools between the moderate and cold climate zones included only
weather conditions. This is why the break point for the linear equations exists within the cold

climate zone at 11,327 HDD.

Data Collection

A DOE 2.1E model was developed for each of the three prototypes. To specify each
model, average building physical characteristics, average building operational characteristics,
and average weather conditions were established for the group of schools that the prototype
represented— those with similar heating degree-days. Initially, the physical and operational

* Detailed characteristics and specifications of the prototype buildings are presented in Appendix F.

Page |1 -24 American institutes for Research



Alaska SchoolDun-::Zt:: \ rn;. K-

charactenstics data were to be collected as pan of the survey that was being administered to each
school distnct by AIR. The survey was also to collect fuel price information. However, this
method proved to be too cumbersome for all but the fuel pnce data. As a result, an alternative
means for collecting characteristics data was developed that involved obtaining data from the
Anchorage School distnct and a committee of facilities staff from the following sample of mne

school districts from across the state.

Anchorage (cold)
Fairbanks (very cold)
Bering Strait (very cold)
Kenai Peninsula (cold)
Kodiak Island (cold)
Lake and Peninsula (cold)
Nonh Slope (very cold)
Sitka (moderate)

Lower Yukon (very cold)

Building operational charactenstics data were collected via a mail survey that was sent to
facilities staff from each of these eight school districts. Survey results were compiled and

analyzed to produce reasonable operational charactenstics assumptions for each prototype.

Building physical characteristics data were collected in two steps. First, “as-built”
construction plans were selected by facility staff from the Anchorage school distnct to represent
characteristics for an average high school and average elementary school. An analysis of billing
records for all schools in the district was also used to select the most representative buildings.
Important physical characteristics data were extracted from these plans and summarized for

review bv the committee members.

The second step involved the review of the Anchorage data summanes by the eight
members of the committee. Each member was asked to make edits to the Anchorage values to
reflect conditions that exist in their districts. Based on the responses from the committee
members and an analysis of billing data from selected rural school districts, it was determined
that a separate rural K-12 prototype was needed to adequately address the charactenstics of rural

schools.

Climate Zones

Analysis of charactenstics data from the committee also showed that the thermal integrity
(i.e., increased insulation, more efficient windows) of schools increased between the cold and
very cold climate zones. This was accounted for when making modification from prototype 2 to
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3. The following cities were selected to represent the three climate zones. They include cities for

which appropriate typical weather data were available from the National Weather Serv ice.

Exhibit IV-2. Selected Climate Zone Cities

Climate Zone Representative City

Moderate Kodiak
Cold Talkeetna
Very Cold Big Delta

Analysis of Prototype Energy Consumption

Inputs to the model for each prototype were derived from the physical and operational
characteristics data that were collected. The models were run and the estimates of end-use energy
consumption output from each model were checked for reasonableness against available billing
data. The results were aiso checked across prototypes to be sure that appropriate and expected
trends were observed across school types and climate zones. The final output for each prototype

was total annual energy consumption by fuel type, expressed as thousands of Btu per square foot

of gross floor area.

Analysis of Other Buildings

The prototype analysis of annual energy consumption was limited to the school buildings
represented by the prototypes. It did not consider the energy consumption of distnct buildings
and outbuildings, such as utility sheds and covered play areas. For many school districts, annual
energy consumption associated with one or more of these building types is large enough that it
could not be ignored in the energy cost analysis. The scope of the analysis did not allow for
specific prototypes for these building types, since the consumption associated with these building
types was never a large fraction of the total school district energy consumption. The analysis of
outbuildings was limited to the development of a simple factor that was applied to the prototype
results. The analysis of district buildings was limited to the development of energy use per
square foot estimates from Anchorage billing data and weather adjustment factors from the
prototype results. The results from this effort were incorporated into the final estimates of energy

consumption by fuel type from the prototype analysis.

Annual Energy Costs

School-specific data on fuel types (by end use) and fuel pnces were collected by AIR in
the survey administered to all of the school distncts. The fuel type and price data were integrated
with the results of the prototype analysis to estimate the cost of energy for each school. Total
cost for each school by fuel type was calculated by multiplying the energy use per square foot
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from the prototype analysis by the floor area for the school and the appropriate fue unit prices.
The total cost for each school was the sum of the costs for all fuels. Total costs for outbuildinss
were calculated by applying the appropriate factor from the prototype results. Total costs for

district buildings were calculated using the same method as the prototypes.

It becomes apparent with the use of a prototype building that “standardizes” energy
requirements that there may be energy cost differences that have been achieved through varying
capital cost expenditures for specific school buildings in different parts of the state. For instance,
schools or districts facing colder climates may well have decided to build schools with better or
different kinds of insulation or to provide increased insulation in existing schools in order to
reduce the energy requirements necessary to heat buildings. Resulting lower energy costs are
likely to be a result of higher building costs. To the extent that these schools have indeed made
such capital improvements, our projections may overestimate actual energy costs. While this
element of capital costs is beyond the scope of the present project, it is one that nevertheless will
need to be considered by the Department of Education and Early Development in the funding of

school construction.

For a detailed description of the energy cost index and the specifications included in the
design of the prototypical school building, the reader is referred to the section of Appendix F on

the energy cost methodology and computations.

Rates, Usage, and Total Energy Costs

The energy price data expressed in dollars per kilowatt hour of electricity, per gallon of
fuel oil, per cord of wood, per 100 Ib. bottle of liquid propane, per ton of coal, per pound of peat,
per 1.000 cubic feet of natural gas, and per 1000 BTUs of steam were obtained or estimated for
each school site. These values, when multiplied by the calculated (i.e., simulated) consumption,
incorporating factors for prototype and climate, indicate the estimated usage requirements of
these heating fuels, as derived from the computer simulation (see description in Appendix F) for
each prototype school building assigned to each school. To arrive at energy cost estimates, these
usages will be multiplied by the appropriate energy prices existing at each school. As mentioned
above, the resulting energy cost/squarefoot may differ from actual expenditures depending on
individual school districts' specific constraints (e.g., insulation, how efficiently facnities are

operated, or hours of operation).

Summary Of Results For Energy Cost Analysis

Whereas a school district may spend from 3 to 5 percent of their total budget on energy in
the lower 48 states, a school district in Alaska may spend up to 23 percent of its total operating
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fund budget on energy.I Budget shares equaling such a large portion of the total operating func
require a separate analysis when creating a cost-of-education index. To consider the variation
across these school distncts, which span three climate zones ranging from moderate to very cold,
data were collected from all school distncts by AIR. The effort provided data for all 53 school
districts on the fuel types and associated costs for a vanetv of end uses, such as heaung school
buildings, heating water, cooking, and heaung swimming pools. These fuel types and costs were

later combined with the energy prototype appropriate for the specific school.

An engineering approach to building the prototypes yielded the following results per
prototype. The end-use consumption values are in kBTU (thousand British Thermal Units) per
square foot in the modeled fuel (either gas or electricity).14 The modeled fuel type of each end
use was selected based on the fuel types supplied in the fuel cost data for West High School and
North Star Elementary School from the Anchorage School District, which were the typical
secondary and elementary school based upon the preliminary analysis of the Anchorage School

District.

Exhibit IV-3 contains the end-use consumption values that were used if the fuel type of
an end-use was electricity. Exhibit r\M contains the consumption values for fossil fuel. To
obtain the end-use consumption cost for each building, the building square footage was
multiplied by the appropriate values from Exhibit V-3 and Exhibit 1V-4, then multiplied by the
unit price cost per kBTU from the data collection instruments obtained from each district.

Building End-use Consumption Cost = (energy unit price) x (prototype energy utilization per sq.ft.) x (sq.ft)

Exhibit 1V-5 includes the consumption multipliers for outbuildings and distnct buildings
by climate zone. The outbuilding consumption multiplier is given for foscil fuels, and it is
assumed that that the end-use is that of heating. Any electric consumption, such as for lights,
should be very minor compared to the fossil fuel energy use. The district building consumption
is provided for both electric and gas fuels based on the consumption of the Anchorage School
District buildings. The climate zone vanations for moderate and very cold climates were derived
from the "Space Heat” and “Everything Else” end-use consumption values of the prototypes to

determine fossil fuel and electric consumption values.

Ij This budget share was arrived at by summing together all expenditures within the Operating Funds coded under
th* object code of “Utility Services." as well as those .oded in the “Supplies. Materials, and Media" object code
under the function code for "Operations & Maintenance." This is based upon the 19% Chan ofAccounts. The
Yukon Flats School District has 23 percent of its total operating fund budget allocated to these accounts.

4 Data received on energy costs and consumption were convened to kBTU (thousand British Thermal Units) for
the purpose of comparison (e.g.. 1kBTU = 3,413 kilo Watts Hours of electricity).
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Exhibit IV-3. Electric End Use Consumption, kBTU per Square Foot per Year

Prototype Space Hot Swimming  Everything
Number Climate zone Heat Water  Cooking Pool Else
1 Moderate 34.80 2.18 0.85 13.42 25.03
2 Cold 65.78 2.35 0.85 13.42 27.82
3 Very Cold 80.18 2.50 0.85 13.42 28.69

Exhibit IV-4. Non-Electric End Use Consumption, kBTU per Square Foot per Year

Prototype Space Hot Swimming Everything
Number  Climate zone Heat Water  Cooking Pool Else
1 Moderate 43.50 2.72 1.27 16.77 7151
3 Cold 82.22 2.94 1.27 16.77 79.49
3 Very Cold 10C 22 3.12 1.27 16.77 81.97

Exhibit IV-5. District and Outbuilding Consumption, kBTU per sqg. ft. per year

Building Type & Fuel Consumption, kBtu/sqft/yr

End Use Moderate Climate Cold Climate Very Cold Climate
Outbuildings

Fossil fuel end use 43.5 82.2 100.2
District buildings

Electric end use 51.0 56.7 58.4

Fossil fuel end use 37.6 71.0 86.5
Notes:

Outbuildings based on the heating end use of the prototypes.
District buildings for the cold climate based on Anchorage billing data.
District buildings for the moderate and very cold climate based on Anchorage billing data with

climate adjustments from the rural prototypes.

Linear equations were denved using the three prototypes as points in the equation. The
end-use values generated by fuel types - shown in Exhibits 1V-3 and IV-4 - served as the
dependent variable, while heating degree days associated with each of these prototypes served as
the independent variable. Once these equations were created, the heating-degree days associated
with each school in the state served as the independent variable for that school. All schools
received a value for “Space Heat” and "Everything Else.” Howev',’\ only those schools with
reported swimming pools, active on-site cooking, and hot water received values for these
categories. The idea is that if the schools do not have these amenities, then they cannot be
incurring energy costs associated with them. The method of deriving the relationship between

energy usage and heating-degree days allows us to project energy costs for each school based on

its specific climatic conditions,

American liutm ites for Research Page Il -29



Alaska SchoolDistnct CostStum Final Report

Taking an average weighted by square footage of prototy-pe-based energy costs for each
schooi site within the distnct generated an average energy cost for each school distnct. Dividing
the average cost for the distnct by the average cost for Anchorage produces the energy index
value for the district. In the energy index equation below, “i" represents the district for which the
index value is created, and "A" is the base Anchorage School District. Any school in a distnct is

represented by “j.”

Zi (school square x (energy unit pnce)™ x (prototype energy utilization per sq.ft.)”»
(school square ft.)jj
Energy Index,= . . o
li (school square ft.)*, x lenergv unit pnce)” x (prototype energy utilization per sq.ft.

Ij (school square ft,)A

where:
£j = the sum over relevant values ofj (i.e.. sum over all schools within a district i).

(school square ft.) jj= square footage of schoolj of districti

(energy unit price) y= unit pnce of energy resources in schoolj of district i:

(prototype energy utilization per sq.ft.),j = kBTUs of energy required per square foot in schoolj ofdistnct i.

The results of this analysis show a range of index values for the cost of energy per square
foot from 0.74 in the Juneau School Distnct to 9.31 in the North Slope School Distnct. The
prototype models showed greater sensitivity to climate variation for schools below 11.327
heating degree-days. Conversations with representative school districts indicated that schools
located above this point in prototype models increase insulation levels with respect to heating
degree days. Typically, the school districts with the highest index values are located within the
very cold climate zone, largely represented by the Far North region. The explanation for the
high cost in less cold districts can be attributed to the relative costs of energy sources faced ty
these districts. For example, energy prices per BTU within the Bristol Bay School District were
second only to the North Slope Borough School Distnct.15 This resulted in a relatively high
index value for Bristol Bay, which was not caused by its relative climate. For the North Slope
Borough School District, it is clear that the combination of an extremely harsh climate and the
highest costs of energy give this district the highest index value. It is likely that a significant
component of these differences in energy prices between districts can be attributed to the cost of

transporting the fuels to the school sites.

Located near the Bristol Bay School Distnct is Dillingham. Unlike its neighbor, the
Dillingham City School District has a low energy cost index value. Whereas Dillingham is still
in a high-cost area for energy pnces. schools in the Dillingham School Distnct generate their

5 A recent report entitled "Bristol Bay. Alaska, Comprehensive Economic Development Strategy" highlights the
high cost of energy in the region and can be found on the Department of Commerce and Economic Development
website at: http://www.dced.state.ak.us/cbd/oedD/nubs/BBNA CEDS2002.pdf
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own electricity and use the waste heat to heat their schools, thereby saving a substantial amount
of money. This is also reflected by their assigned budget w-eight for energy, which is amonc the

lowest in the state at 6 percent of the total operating fund.

An examination of Exhibit IV-6 reveals that geographic location in the state plays a large
role in the determination of the energy index values. Those districts located in the Far North
typically face a climate harsher than the rest c f the state, and the cost of transporting fuel
supplies can be much higher in this region than in other area of the state. Outside of the Far
North region, the highest cost districts tend to be in the Southwest region, where they may face
high energy costs for transpo”ation of fuel. Schools located in the Far North have more
efficiently insulated school b  dings than do school districts that have milder climates and more
moderately priced fuels. Regardless of the efficient ways these school districts have combated
the climate with greater insulation and thicker windows, the fact remains that they face higher
costs to heat their buildings. Additionally, expenditures for energy tend to account for a larger
percentage of the operating fund in the Far North than in any other region of the state— up to 23

percent of the budget allocations of the operating fund.

Exhibit IV-6. Comparison of Energy Index Values by Region

Standard
Region N Mean Deviation Minimum Maximum
Statewide 53 2.65 1.64 0.74 9.31
Fi. «North 10 454 2.09 181 9.31
Interior 3 187 0.40 161 2.33
South Central 9 1.80 0.86 1.00 3.79
Southeast 17 1.79 1.13 0.74 4.62
Southwest 14 3.08 1.06 131 4.97

Exhibit IV-7. Comparison of Energy Budget Shares by Region

Standard
Region N Mean Deviation Minimum Maximum
Statewide 53 9.35% 4.00% 3.69% 22.95%
Far North 10 13.82% 5.33% 7.24% 22.95%
Interior 3 7.86% 3.13% 4.63% 10.86%
South Central 9 7.91% 3.83% 4.20% 17.11%
Southeast 17 7.74% 2.12% 3.69% 10.81%
Southwest 14 9.36% 2.77% 5.16% 16.46%
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Exhibit IV-8. Energy Cost Index
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Chapter V. Analysis of Non-Personnel Costs

In prior cost-of-education studies outside of Alaska, expenditures for such non-personnel
items as supplies and materials, purchased services, travel and capital equipment have often been
excluded because of the difficulty of grouping such a wide assortment of items for cost analysis.
It was also believed that it was safe to assume that the prices for these types of items would not
vary significantly within a single state. The assumption of little price variation for non-personnel
resources within the same state cannot be made in the case of Alaska, though, given the difficulty
of accessing many Alaskan communities. This difficulty of accessing communities has a

significant impact on the costs of transporting goods and services and the cost of travel.

Moreover, in most states the percentage of the budget allocated to these (non-energy-
related) non-personnel items is relatively low. However, this statement is not true for school
districts in Alaska. These components of the budget range from a low of 6 percent to a high of

45 percent of the total operating budget for Alaska’s school districts.

Unfortunately, these types of non-personnel inputs represent a very large number of
specific items on which to attempt collecting data. Because of the potential complexities of a
detailed survey about the costs of these non-personnel inputs, the AIR research team sought the
assistance of the Technical Working Group (TWG). The TW G played a significant role in
helping the AIR research team to develop a methodology, define the parameters, and devise a

data collection strategy for this compon mt of the study.

This chapter is divided into two rm'or sections: one focused on the costs of goods and
one focused on the costs of travel as they in pact the cost of maintenance services and other

school district operations.

Costs Of Goods

Precisely measuring cost variations for the large and varied mix of items falling in this
resource category would constitute a major study in itself. To conduct a detailed cost analysis of
these materials, from reams of paper to computers, is beyond the scope of this project and the

benefits would not warrant the cost of doing so. However, less detailed methods can be applied

that will provide adequate indices.

For this component of the project, we met with the school district business officers who
made up the TW G to discuss possible data collection strategies. Based on extensive discussion
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md deliberations between the TWG and the AIR research team, it was decided to select a limitec
set of items that could be used to represent the purchases of school distncts and that would
reflect the impact of transportation costs confronted by distncts in shipping these items to the
various school sites. The TWG played a critical role in selecting the set of goods on which .AIR
would collect data and in helping the AIR research team in designing an appropnate data
collection strategy (see the included separate folder for the data collection instruments used for

this project).

The Approach to Estimating the Cost of Goods

Shipping cost is the major factor underlying cost differences in supplies, matenals, and
capital equipment across local schools and districts in Alaska. The base prices for districts in
different parts of the state may vary to some extent because of volume purchasing, but this
difference is small compared to the difference associated with the cost of transporting these items
from the major centers of commerce to the remote areas of the state. For this reason, districts
were asked to report the cost of each item, and also to list the cost of the item plus shipping and

storage costs associated with obtaining the listed item.

The index we developed is based on variations in the prices paid for one case (10 reams)
of white copier paper (8.5" by 11”) and one 4’ by 5’ windowpane in the schooling communities
of the state. This price information was obtained from a district questionnaire that requested
information for each of the schools within the distnct. Both items were chosen through a series
of conference calls with the entire TWG and were designed to serve as proxies for a set of items
used by each school. The total cost of the items reflects not only the cost of the item itself, but
also the shipping and storage costs incurred for delivery of the item to the specific school site.
The ream of copier paper w-as chosen as a proxy for instructional supplies, such as textbooks, and

also for office supplies consumed by administrators.

The windowpane is meant to represent the cost of bulky items that would commonly be
purchased out of capital outlay expenditures. Each school district was instructed to report the
cost of the typical r' by 5" windowpane used at each school site within the distnct. For districts
located in the Far North region, this was usually a tnple-paned window, while schools in less
harsh climates more often purchased single- or double-paned windows.

The district questionnaire took into account the fact that using only one method of
transportation is not feasible for some distncts. For example, distncts located above the Bering
Strait will not always be able to ship gooas by barge. Therefore, an alternative method of
transponation may be necessary. The questionnaire asked for the percentage of time this
alternative method is utilized for each school site. All calculations were made at the school level
and then aggregated to the distnct level by pupil enrollment weights. The index for each good is
calculated by taking the pupil-weighted values for each school based on the proponion that each
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shipping method is used. The district's value is then divided by the value for the Anchorage
School Distnct. The equation for each good is found below, where the subscnpt *i" represents
the distnct for which the index value is generated, and subscnpt “A™ stands for the base
Anchorage School Distnct. Any good is represented by subscnpt “k” in school “j.” The symbol

means the sum over all schools (j) within a distnct A (Anchorage) or the companson distnct
“I.” The symbols (% #1) and (% #2) refer to the percentage of time that the good was shipped via
method 1 (e.g.. barge) versus method 2 (e.g.. air freight).

Si (school enrollment);* x (f( method#! total cost)® x (% #1)"1 + f(method #2 total costly x (ft #2)"1)
Si (school enrollment),.
Si (school enrollment)?,) x {]1 method #1 total cost)”" x #1)"1 4 ((method #2 total cost)® x (?c #2) 11
Sj (school enrollmcent)A

>dIndex k=

The Results Of The Analysis Of The Cost Of Goods

Exhibit V-1 presents the descriptive statistics for the index values for the cost of goods in
Alaska school districts.J6The cost of purchasing, transporting, and storing goods did not show a
correlation between increased distance from the nearest center of commerce and higher index
values in this category. In some cases, school districts located in the center of commerce had
higher index values than those located in the farthest areas of the state. Northwest Arctic School
District purchases a case of paper for about the same price as Pelican City School District does,
and Northwest Arctic is located much farther from a center of commerce than Pelican City. So
why does Pelican City have an index value more than three times that of Northwest Arctic?

Exhibit V-1. Comparison Of Index Values For Office And Instructional Supplies,
By Distance Tc The Nearest Center Of Commerce

Standard
Distance N Mean Deviation Minimum Maximum
Statewide 53 1.95 1.82 0.98 13.57
Less than 10 miles 6 1.66 121 1.00 411
At least 10 miles 4 1.37 0.28 0.98 1.63
At least 50 miles 12 2.86 3.57 0.98 13.57
At least 100 miles 23 1.78 0.66 1.10 4.08
At least 500 miles 8 1.56 0.26 1.23 1.96

B Detailed discussions of the data and procedures for analyzing the cost of goods and for calculating the index
presented in Exhibit V-1 are presented in Appendices G and |.
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The explanation for this lies m the distncts' relative size. Northwest Arctic has amontr the
largest distnct enrollments in the state, while Pelican City has among the smallest. Larger
districts are able to buy supplies in larger quantities and therefore reduce shipping cost per unit
purchased. Smaller districts do not have this luxury, and their small shipments can be quite
costly. In the particular case of Pelican City, it must ship office and instructional supplies via
waterways, which tends to be a more expensive method of transportation than scheduled air
shipments. In general, as evidenced by Exhibit V-2, larger district enrollment is correlated with

smaller index values in the category.

Exhibit V-2. Comparison Of Index Values For Office And Instructional Supplies,
By District Enrollment

Standard
District Enroliment N Mean Deviation Minimum Maximum
Statewide 53 1.95 1.82 0.98 13.57
0 to <250 13 2.88 3.39 1.07 13.57
250-999 25 1.72 0.64 0.98 411
1000-2499 6 1.94 1.06 1.23 4.08
2500-9999 6 1.29 0.23 1.05 1.62
10.000+ 3 1.07 0.13 0.98 1.22
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Exhibit V-3. Index: Maintenance Supplies
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The same explanation of size-related advantages tells part of the story for index values
associated with small capital items, shown in Exhibit V-4; the rest is partiallv explained by trave
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costs in a particular region. The three largest districts in the state have relatively low index
values in this category. This is most likely due to the larger volume of supplies these distncts
purchase for their schools. To obtain a more complete picture, we look at trends observed b\
region, in Exhibit V-5. Districts located in each region of the state have at least one distnct with
an index value greater than 2. However, distncts in the Southwest region (a region with
relatively high shipping costs) consistently have higher index values than those in other regions
of the state. Still, these trends do not completely explain the index values in this category. It is
interesting to note that there is a weak positive correlation of 0.33 between high shipping costs
and a higher index value. This highlights the importance of including shipping costs in the index

value for small capital outlay items.

Exhibit V-4. Comparison Of Index Values For Smai! Capital Items, By District
Enrollment

Standard
District Enroliment N Mean Deviation Minimum Maximum
Statewide 53 3.02 1.27 1.00 6.35
0 to <250 13 2.77 0.78 1.09 4.24
250-999 25 3.10 1.33 1.14 6.35
1000-2499 6 3.54 1.86 1.18 5.97
2500-9999 6 3.36 1.15 1.90 4.55
10.000+ 3 1.72 0.81 1.00 2.61

Exhibit V-5. Comparison Of Index Values For Small Capital Items, By Region

Standard
District Enrollment N Mean Deviation Minimum Maximum
Statewide 53 3.02 1.27 1.00 6.35
Far North 10 3.05 1.26 1.18 4.43
Interior 3 1.89 0.39 1.56 2.32
South Central 9 3.06 1.24 1.00 4.95
Southeast 17 2.47 1.09 1.09 5.97
Southwest 14 3.88 117 2.42 6.35
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Travel for purchased services

Because the expenditure category of travel for purchased services is largely composed or
personnel services (e.g., for skilled maintenance or technicians) that are not available in manv of
the communities of Alaska, it has been assumed that the main source of cost variation in this
category is associated with the cost and the time of travel from the nearest “center of trade” to
the school site. A skilled technician, for example, will often travel from Anchorage or some other
large community in Alaska to reach many of the schools of the state. There are two dimensions
to the expense associated with this travel: the cost of transporting the person to the site and the
cost of any lodging required in remote locations where day trips are not possible. To derive a
cost index for this category of expenditures, data were gathered on the cost and time of travel
between the schooling communities of the state and the most likely communities of origin for

such skilled technicians (“center of trade” communities).

The necessary cost and time of travel calculations can be broken into two segments: from
the school to the district office, and from the district office to the closest “center of trade"
community. These data were collected on a district questionnaire and from other sources. They
are based on the “best mode of transportation” (e.g., plane, marine highway) as indicated on the

guestionnaire.

Another pan of the additional cost includes the compensation of the technician for travel
time. The cost per hour for such a technician is based on the average hourly rate received by
foremen in the Anchorage School District. The rate of the Anchorage foreman is multiplied by
the index value for classified staff in the district containing the “center of trade™ community. The
purchased service index is based on the estimated cost of a 16-hour service call in Anchorage as
compared to the other schooling communities of the state. These standardized service calls are

determined as follows:

((16 hours travel time; x Anchorage Rate x “Center of Trade" index value for classified staff] + Travel cost
The cost of travel to a school site that does not require an overnight stay is simply the

cost of travel from the center of trade to the school site, via the distnct office. Travel to a school

that requires an overnight stay incorporates an additional $450 for lodging and meals (i.e., $150

per day).l

Where travel is not a major expense factor, as in Anchorage, the length of stay will have
little effect. In the remote areas, the assumption of a 16-hour service call tends to temper the
influence of travel on the index — a shorter service call duration would result in travel costs
being a larger proportion of the total cost. However, the cost of travel time for those schools in

1 This rate for lodging and meals was established through discussions with the TWG
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remote regions of the state can still be a significant factor that contributes to a higher cost inaex

for certain distncts.

Analysis of the index shows an expected trend: index values tend to rise as the distance
from the district office to the nearest center of commerce increases. It is important to note that
the center of commerce is not necessarily the same as the center of trade. Where one district
receives its purchased services for maintenance may be quite different from what constitutes a
center of commerce. Organizing the index values by distance to the nearest center of commerce,
as in Exhibit V-7, indicates that distncts located in more remote areas of the state incur higher
costs to obtain purchased maintenance services that are more readily available to less remote
districts. However, as shown in Exhibit V-8, it does not appear that schools in more remote
districts rely any more heavily on the use of purchased services as a substitute for their own staff.
On average, school districts across all categories of proximity to the nearest center of commerce
appear to be spending about 2 to 3 percent of their total operating budget on purchased services.
Therefore, schools in more remote areas of the state do not seem to be relying more heavily on

contracting out for purchased services.

Exhibit V-7. Comparison Of Index Values For Purchased Services, By Distance To
The Nearest Center Of Commerce

Standard
Distance N Mean Deviation Minimum Maximum
Statewide 53 2.01 124 0.91 5.34
Less than 10 miles 6 111 0.22 0.91 1.52
At least 10 miles 4 1.19 0.15 1.06 1.35
At least 50 miles 12 1.46 0.50 0.91 2.35
At least 100 miles 23 2.17 1.23 0.92 5.34
At least 500 miles 8 3.46 1.47 131 5.20
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Exhibit V-8. Comparison Of Budget Share For Purchased Services, By Distance
To The Nearest Center Of Commerce

Standard
Distance N Mean Deviation Minimum Maximum
Statewide 53 2.02% 1.50% 0.64% 8.20%
Less than 10 miles 6 3.21% 2.90% 0.77% 8.20%
At least 10 miles 4 3.22% 2.40% 1.12% 6.00%
At least 50 miles 12 1.87% 1.00% 0.65% 3.60%
At least 100 miles 23 1.63% 0.70% 0.75% 3.90%
At least 500 miles 8 1.92% 1.40% 0.64% 4.80%
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Costs of Travel by District Employees

Costs Of Travel To And From Distnct Offices

Some of the services provided by employees within Alaskan school districts have a
substantial travel component. The cost of itinerant services varies considerably across the state
due to differences in related travel costs. For this reason, it is necessary to create an index for
such travel to capture the relative cost differences. The cost of the trip used for the index is based
upon the roundtnp cost between school and district using the most common method of travel.
Since it is school district personnel making these trips, there is no consideration given to labor
costs in this calculation—these are captured in separate personnel indexes. All calculations were
made at the school level, and then aggregated to the district level by teacher full-time equivalent
(FTE) weights. Where an overnight stay was required, a per diem of $450 was added to the cost
of the trip for the school. The trip index reflects the cost of a trip from the district office to the

schooling community as reported on a questionnaire.

The extent to which a district uses itinerant staff travel is reflected in the budget share
used to weight the index. These budget shares are derived from audited school district budget

reports for fiscal year 2000, obtained from ADEED.

The equation for this cost index is found below, where the subscript “i” represents the
distnct for which the index value is generated, and subscnpt “A” stands for the base Anchorage
School District. Any school “j” found within a district is denoted by the subscript “r” if it is a
remote school, while non-remote schools contain the subscript “n.”

Trip Cost,, + Trip Costu

Trip Index, =
li Ischool H fai“x iroundtrip cost from mchool to d.o u,
Sj (school FTE)A
where
1 AN 1 i A, AN
Tnp Costie Ij (school FTE"x iroundtrip cost from school to d.o.),,, "450).
Zj(schoo) FTE),,
and
Zi sschool FTEIMx (roundtnp cost from school to d.o.I"
Tnp Costm=
Ij (school FTE)jj

Costs Of Travel To Anchorage

A second component of travel by distnct employees is teacher travel to Anchorage for
professional development. This cost is determined by the cost per tnp to Anchorace (the
transportation cost was determined from the distnct questionnaire, with hotels and meals
determined on average for all districts, excluding Anchorage). This index is also calculated at the
school level, and then aggregated up to the distnct level by FTE. The calculation for a distnct’s
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index value for travel to Anchorage can be found below as Trip Index, The difference here is
that the per diem is given to all schools m the amount of $450. The exception to this is an\
school located within Anchorage, which receives a per diem of 575, to cover the cost of mileage

and meals for three days of professional development.

The calculation of the index for professional development occurring in Anchorage is
found below. As in the above equation, ‘j” represents any school. where'T" stands for any

district, and “A” is the base district Anchorage.

Si (school H'hi*x (roundtnp cost from school to Anchorage),, t450)u
T. TJ Sj (school FTE)j,
Si (school H)ALX iroundtrip cost from school to d.o.I*-t- (75)»

Sj (school FTE)A

Results of the Analysis of Travel Costs

Because many school and district offices are located in areas unreachable by road, the
cost of travel varies greatly across the state. The differences found in the index values for travel
are the greatest among all of the individual index components examined in this report.

Exhibit V-10. School to District Office Travel

Standard
Distance N Mean Deviation Minimum Maximum

Statewide 53 26.36 50.30 1.00 222.60
Less than 10 miles 6 3.66 5.33 1.00 14.33
At least 10 miles 4 1.12 0.25 1.00 1.49

At least 50 miles 12 8.78 17.99 1.00 49.55
Al least 100 miles 23 22.08 51.98 1.00 182.40
At least 500 miles 8 65.91 80.91 1.00 222.60

Travel between schools and the distnct office can be seen as a function of distnct
enrollment and the concentration of the distnct, among other factors. A companson of index
values by district enrollment is found in Exhibit V-1 1 Larger school distncts tend to be located
in more urban areas, where the school buildings and main office buildings are more
concentrated. In the more rural areas of the state, lower distnct enrollment numbers are found in
regions that span large areas of land or water. The cost of serving students in these smaller
school distncts through the use of itinerant staff and the cost of travel for professional

development are higher.
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A caveat to this association of distnct size with higher index values for travel between the
schools and district office is that not all school distncts with lower distnct enrollment cover large
areas. In fact, a number of city school districts can be found among the categories with lower
enrollments. These school district have index values of zero in this category because their oni>
school is located within the same structure or vicinity as their district office. Therefore, the
combination of a small district enrollment and a large land area (or set of islands) to traverse in
gening to the district office from the schools within the district contribute to a larger index value
in this category. The districts that tend to have higher index values are those in the middle rage
of district enrollment. This is due to the existence of a number of schools within the district,
spread out over a larger area of land or water. Again, this is related to concentration.

One district with a high index value for the travel categories is Benng Strait, whose staff
must rent a helicopter for travel from the district office to Diamede School, located on an island
in the Benng Strait. The Aleutian Region School District is composed of a set of islands,
making travel within the district extremely costly. High-cost air travel of this nature is not
uncommon among the school districts in and neighboring the Bering Sea. Thus, the large index
values in these categories are warranted, especially when one considers that the district in the
denominator of the index equation (i.e.. Anchorage) has a minimal travel cost.

Exhibit V-11. Comparison Of Travel Between Schools And The District Office, By
District Enrollment

Standard

District Enrollment N Mean Deviation Minimum Maximum
Statewide 53 26.36 50.30 1.00 222.60
0 to <250 13 26.14 61.43 1.00 222.60
250-999 25 23.70 44.78 1.00 182.40
1000-2499 5 65.99 68.76 1.00 150.48
2500-9999 6 10.89 17.80 1.00 46.04
10.000+ 3 1.16 0.28 1.00 1.49

Another telling trend in this index category is observed by region. The distncts located in
the Far North and Southwest regions tend to have higher index values than do school districts
located in other areas of the state. This is most likely due to lower concentrations in the districts
in these regions and the reduced number of alternative methods of travel in the Far North and
Southwest.
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Gaiawy 1221
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o 50.00 1000 150.00 00 250.00

Regional proximity to Anchorage can help to explain the trend observea in index values
for the travel costs associated with statewide professional development in Anchorage. This trend
is presented in Exhibit V-13 below. Generally, school distncts located the farthest away from
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Anchorage, in the Far North and Southwest regions, face the highest cost of travel to the cit\ o;
Anchorage. These higher index values are a product of higher costs associated with air travel
from these distncts to Ancho. 'ge and the vast distance between the regions. The apparent
anomalies within each category were examined and verified for accuracy by staff at . ADEED.
Due to the lack of an extensive road i frastructure in the state, even distncts in the same region
as Anchorage or neighboring areas may face the high cost of alternatives to traveling by road.

Exhibit V-13. Comparison Of Travel From Schools To Anchorage, By Region

District Standard

Enroliment N Mean Deviation Minimum Maximum
Statewide 53 11.87 4.62 1.00 30.02
Far North 6 851 4.53 1.00 14.76
Interior 4 10.57 3.04 6.09 12.71
South Central 12 10.89 4.32 6.07 22.46
Southeast 23 11.64 3.30 7.03 21.54
Southwest 8 17.15 5.69 12.76 30.02
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Exhibit V-14. Index
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Chapter VI. Calculation of the Overall Geographic Cost-of-
Education Index (GCEI)

The reaiitv of measuring cost differences in education is much the same as measuring
differences in the cost of living for consumers. In education, the goal is to measure how much
more or less it costs to provide the same quality of educational services in two different
geographic locations or at two different points in time. For consumers, the goal is to measure
how much more or less it costs to permit the consumer to be equally well off (i.e.. to achieve
equal satisfaction with the collections of goods and services they consume) in two different
geographic locations or at two points in time. In the case of the consumer, the difficulty lies in
the inability to measure consumer satisfaction, while, in the case of educational services, the
difficulty lies in the inability to establish an unambiguous measure of educational quality.

Educational quality is not a readily measurable concept. It is difficult to measure all of
the direct outcomes of the educational process, and there is often little agreement as to what
constitutes the appropriate set of outcomes.18 Also, the technology by which educational
outcomes are produced is not well understood. While there is an ever-growing literature, there is
still much to be learned about which inputs, input combinations, or processes are most effective.
This lack of a clear understanding of the production technology also makes it difficult to allocate
resources in the most cost-effective manner. Possible trade-offs among inputs are not well
understood, and the determination of the cost of comparable inputs is a complex undertaking.19

For these reasons, it is difficult to establish a clear-cut relationship between expenditures
and the quality of educational services and to quantify the potential trade-offs among school
inputs (e.g.. teachers, aides, and support personnel). Thus, for the purpose of developing
estimates of cost differences in education, there has been a reliance on what are referred to by
economists asfixed-market-basket (FMB) cost indices. The issues are quite analogous to the
problem of measuring consumer satisfaction and the analyses of consumer price differences.
Using the fixed-market-basket assumption, the overall GCEI is defined as the weighted average
of the component indices for the personnel and non-personnel inputs purchased by school
districts. The weights used to aggregate these component indices into a single overall GCEI are
the budget shares for each input: that is. the average proportion of total current expenditures

18The movement towards comprehensive standards-based reform in education is creating some pressure on the part
of states to establish uniform sets of standards to apply to all children and to establish program accountability in
terms ot outcomes rather than inputs. For a discussion of the relationship between student achievement and skills in
the real world, see Levin (1997).

19See Chambers <1981a and 1995) for a discussion of sorting out teacher cost differences, and see Levin (1975) for
an example of the complexities and data requirements for cost-effectiveness analysis.
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allocated to the corresponding input. The resulting GCEI represents the patterns of variation tr,
the costs of a fixed market basket of comparable educational inputs.

Over the past century, economists have developed a very rich literature on the economic
theory of index numbers.2 This literature focuses to a large extent on the development of
procedures for measuring levels of input, output, and productivity.*1Through this literature,
economists have developed techniques for calculating true cost-of-living indices that reflect the
patterns of substitution between consumer goods that occur in the face of relative differences in
the prices of these goods. That is, when the price of coffee increases relative to the pnce of tea.
consumers may substitute tea for coffee while still maintaining overall levels of satisfaction.
Using this analogy in education, one could imagine that a change in the relative cost of teachers
versus administrative staff or teacher aides (classified personnel) would cause school districts to
substitute the relatively cheaper input for the other in order to maintain educational quality.

The fixed-market-basket index does not account for these patterns of substitution, and
hence more sophisticated economic models are required to calculate the GCEI. For this purpose,
economists have developed what is referred to in the literature as a superlative index, which can,
under certain assumptions, be used to estimate a true GCEIl. Additional data on the actual budget

weights in each district are necessary to calculate this superlative GCEI.

This chapter describes both the fixed-market-basket approach and the superlative-index
approach to calculating the GCEI. For the purpose of the final GCEI in Alaska, we have utilized
the superlative index. While the two indices are highly correlated with one another, there are a
few distncts where there are noticeable differences between the two. This is discussed at the end

of this chapter.

Fixed-Market-Basket (FMB) Approach

The fixed-market-basket (FMB) index approach measures the overall differences in costs
of education by observing the differences in total costs required to purchase a fixed quantity of
school inputs in the face of differences in the prices of the individual school inputs. This FMB
can be used to compare costs for a single distnct or collection of distncts over time or to
compare the costs between two districts at a single point in lime as is done for a geographic cost
of education index. In other words, the basket of goods and services (i.e.. school inputs) is fixed,
regardless of each individual district's actual purchases.

One advantage to the FMB approach in calculating the overall GCEI is that it has been
utilized consistently in virtually all of the previous studies, and it is most easily understood. The

:0 For a survey of the economic theory of index numbers, sec Diewert (1979).
For excellent examples of this literature, the reader is referred Caves. Christensen, and Diewert (November 1982

and March 19S2).
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FMB has intuitive appeal because of its simplicity. Another advantage is that it generalK
requires somewhat less effort in data collection because the necessary budget share data are often
readily available from state-level sources, and there is no need to obtain more detailed data to

make the calculations.

One problem inherent to this approach is obvious: different district budgets exhibit
proportions of education inputs that differ significantly from one another. While the allocations
of distnct budgets among inputs do vary, it is surprising how consistent these patterns are for the
vast majority of districts throughout the nation. In most districts in the nation, about 80 percent
of school district budgets are spent on school personnel, including about 50 percent of the total
on teachers, with another 3 to 5 percent on personnel services and 15 percent on various non-
personnel resources. However, this variation in the allocation of district budgets is significantly
wider in Alaska. For example, the percentage of Alaska school district budgets expended on
teachers’ salaries and benefits ranges from about 25 percent to 65 percent. Spending on energy
services ranges from a low of about 1 percent to a high of about 20 percent, while spending on
supplies and materials ranges from about 2 to 31 percent of the total budget. Travel for teachers
ranges from 0.1 percent to about 5 percent of the budgets. Therefore, picking one district to
serve as a baseline will, in some cases, create misleading index numbers due to different
budgeting decisions and approaches. A more subtle issue is the way in which different prices of
the same inputs (i.e., teacher salaries) can affect budgeting decisions. If teachers are a relatively
scarce, more expensive resource in one district, that district may spend more on teacher aides and
hire fewer teachers in an attempt to achieve the same level (i.e., quality) of educational services.

This substitution of one input for another that occurs as relative prices of the inputs
change is commonly referred to as commodiry or input substitution in the economic literature on
the development of pnce indices. The notion underlying commodity substitution is easily
understood, though the impact on outcome measures like consumer satisfaction or educational
quality is difficult to measure. It is simply the notion that one can produce the same level of
educational quality (or consumer satisfaction) with various combinations of the inputs, i.e.,

teachers and aides.

Superlative Indexes and Commodity Substitution Bias

Recognizing the issue of commodity substitution, how does one deal with the bias that
occurs with the FMB estimates of the GCEI? Economists for years contended that the only way
to resolve this problem required detailed knowledge of the parameters that underlie the mput-
output relationships in education. As Caves. Christensen, and Diewert (November, 1982) state

it:
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Comparisons based on econometric estimates o fthe structure ofproduction have often
been viewed as being more desirable than index number comparisons: this view is based
on the beliefthat index numbers are consistent only with restricted structures of
production. Our results show that this beliefis erroneous: infact, the structures of
production, which we have considered in this paper are so general that they would be

difficult to estimate econometrically. (p. 141))

What Caves, Christensen, and Diewert show is a way to estimate the differences in the
costs of living between two individuals at a point in time or for the same individual between two
points in time using only observable information on prices and quantities purchased. They show
that an index number originally proposed by Tomqvist (1936) can be used to measure the
geometric mean of two cost-of-living indexes based on the utilityfunctions of two different
consumers facing different prices, purchasing different quantities, and with differences in taste.2
This is the equivalent of saying that the Tomquvist index can be used to compare the costs of
education between two districts with differing perceived technologies for producing educational
services, facing different prices, and purchasing different quantities of school inputs.

One of the critical features of this formula relative to that of the FMB CEI is that to
calculate the superlative index requires information on the budget shares for each input from
each observation (i.e., each school district) included in the analysis as well as relative price

differences of the specific inputs.

Determination of Budget Shares and Application of the Index Values

To apply the procedures for calculation of the GCEI (whether using the FMB or
superlative index approach), we first needed to estimate the budget shares for each of the inputs
for which we have a component cost index value. We utilized the audited budget data provided
by the ADEED and focused on the operating budget. The operating budget data are organized
into a matrix by function and object of expenditure. Appendix G contains the details of how
these two index numbers (i.e., the FMB-GCEI and the SGCEI) are calculated along with a
simple example to illustrate the potential impact of these approaches. The matrix corresponding
to the budget database is presented in Exhibit 1-1 and identifies the particular input cost index to

be assigned to each of the cells (i.e.. budget components) in the matrix.

The inputs for which we have calculated indices and which are assigned to one of the
cells in the budget matrix are listed below:

A utility function is a specific theoretical construct used by economists to measure consumer satisfaction and
well-being, and it forms the basis for the theory of consumer demand for goods and services.
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e Personnel inputs:
0 Teachers
0 Administrators and support personnel
o Classified personnel
¢ Non-personnel inputs:
o Energy services

o Goods
m Paper (representing instructional materials, books and other supplies)

m A windowpane (representing items purchased under capital outlay)
0 Travel costs for

m teacher professional development
m specialists, other itinerant staff, district support personnel traveling

between the schools and the district office
m school administrators
e district administrators
m maintenance and operation for purchased services

Under the FMB approach, we would use the Anchorage budget data to calculate the
appropriate standardized budget shares against which the index would be calculated for every
school district.23 We will subsequently refer to this FMB index as the FMB-GCEI.

Using the Tomqvist superlative approach, we would use the arithmetic average of the
budget share data for each district and for Anchorage to calculate the overall, weighted, relative
cost of education index (see Equation 1-4 in Appendix I). This index will subsequently be
referred to as the Superlative Geographic Cost of Education Index (SGCEI).

A Comparison of the FMB and Superlative Indices

In most states, one would not anticipate a great difference between the SGCEI and the
FMB-GCEI because there is little difference in the budget shares across districts. However, in
Alaska, budget shares for different inputs vary significantly across local school districts, and this
argues for using the SGCEI because it does a superior job of accounting for substitution across
inputs that may occur in the face of significant changes in the relative pnce or cost of those
inputs. Therefore, based on the economic theory of indexnumbers(Diewert, 1976), the SGCEI
represents a true cost index for educational services, and webelieve that the SGCEIis a more
appropriate choice for calculation of the Alaska school distnct cost adjustment. All of the chans

2 In studies in other states, the common approach to developing the standardized budget shares is to use the pupil-
weighted average budget shares. By using the pupil-weighted averages, you treat all students within the state with
equal weight in the calculations and you maintain the neutrality of the impact of the cost index calculations on state

aid distributions.
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presented and discussed in Chapter Il of this report are based on the SGCEI described in this

Chapter.

Exhibit VI-1 presents the FMB-GCEI and the SGCEI for each of the 53 school districts
in Alaska. The districts are sorted in this horizontal bar graph according to the value of the
SGCELI. from lowest to highest. For the purposes of comparison, the FMB-GCEI is shown on
top of the corresponding SGCEI. For most districts, the two index values are almost identical,

and the correlation between the two is 0.84.

Some school districts exhibit larger variation between the two GCEI values than do
others. For example, the SGCEI for Aleutian Region School District is 1.46, but the FMB-GCEI
for the same district is 2.90. The reason for the variation in values between the indexes is
explained by the relative budget weights assigned to the individual index components. The
FMB-GCEI is based on the budget weights of Anchorage, while the SGCEI is based on the
average of the budget weight of Anchorage and the budget weight of the district for which the
index value is created. Aleutian spends a smaller percentage of its total operating budget on both
teachers and classified staff than does Anchorage. However, Aleutian spends a greater
percentage than Anchorage spends on energy, which is a high-cost item for Aleutian. Also,
Aleutian allocates a greater portion of its budget to travel than does Anchorage, and Aleutian
exhibits large index values associated with all types of travel. Moreover, the geographic location
and configuration of the district prevents the Aleutian Region School District from substituting
alternative input combinations to produce educational services. These differences in the
percentages of the total operating budget that are assigned to the individual index components
show how the FMB-GCEI and SGCEI can differ within a school district.

Volume 1- Summary ofResults shows four categories of inputs, which combine to create
the SGCEI. The four categories of personnel, energy, travel, and goods have all been discussed
earlier in this report. Each of the four component inputs was created by using the same
mathematical approach as the overall SGCEI. That is, each specific budget share within a
district was averaged with the value of the appropriate budget share in Anchorage to arrive at the
budget weight. The major difference is the rescaling of the budget shares, which does not alter
the relative impact of each component. For example, if we were creating an index for all
personnel in the distnct, then the sum of the budget shares for teachers, administrators, and
classified staff becomes the denominator for which each of the addends is divided. The budget
weights for any one group of the input categones sum to 1 whereas it would sum to less than 1
in the overall SGCEI because it represents only one of four inputs in the overall SGCEI. The
natural log of each smaller component (e.g.. teachers) of the input group (e.g., personnel) was
multiplied by its rescaled budget weight, and the smaller components were summed together.
The exponential of this log-form sum was taken to arrive at the input component values reported
in Volume 1. The calculation of the input component indexes displayed in Volume 1 can be
thought of as an intermediate step to arriving at the same overall SGCEI.
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Exhibit VI-1. Comparison of the Fixed Market Basket GCEI and the
Superlative GCEI
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NOTES TO EXHIBIT: The districts listed on the vertical axis in this diagram are sorted in ascending order
according to the value of the Superlative Geographic Cost of Education Index (SGCEI). with the lowest on top.
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Chapter VII. Implementation Issues

This section presents six recommendations to the Alaska State Legislature (ASL) based
on this report. In each case, the recommendation is followed by a discussion of some of the

details associated with implementation.

RECOMMENDATION 1: Adopt a New Cost Adjustment The ASL should replace
the current Alaska cost indexfor education with the new AIR GCEI.

The purpose of this report has been to produce a GCEI that can be used to adjust nominal
distributions of state aid to reflect real purchasing power for the individual school districts in
Alaska. The GCEI produced in this report is intended to replace the previous cost adjustment
developed by the McDowell Group more than five years ago. A major difference between the
AIR and McDowell studies is that, while both rely to some degree on existing information about
educational spending patterns in Alaska School Districts, the AIR GCEI applies a methodology
that goes beyond simply reflecting current spending behavior by school districts. The AIR GCEI
includes only those factors that are beyond the control oflocal school district decision makers.

RECOMMENDATION 2: Improve Personnel Databases. The ASL should direct the
ADEED to improve and maintain the quality ofthe school personnel data systems in order to
permit utilization ofthe hedonic wage modelfor updating the personnel components ofthe GCEI
in thefiiture. Specifically, this recommendation includes thefollowing components:

(@) Improve the quality ofthe current Certified StaffAssignment Reporting (CSAR)
system by running routine auditing checks on thefiles to ensure that information
reported on individual personnel are accurate.

(b) Convert the current data collected on certificationfor school personnel into an
electronicform that is capable ofbeing merged with the CSAR files.

(c) Develop a data system similar in structure to the CSARfor classified staff(e.g.,
paraprofessionals, clerical support staff, custodial and skilled maintenance staff, and
technical or managerial staff) so that these dala may also be utilizedfor analysis of
patterns ofcompensation using the hedonic wage method.

Two categories of variables are necessary for the analysis of personnel compensation: the
personal qualifications andjob assignment characteristics and the costfactors. The first group
of variables includes those that we want to control for (hold constant) in the simulations
necessary to calculate the personnel cost indices. However, it is important to have as many
control variables as possible that might impact the patterns of employment of different categories
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of school personnel. While the current Certified Staff Accounting Report (CSAR) was sufncien:
for the analysis in this project. AIR believes that there are some improvements that ADEED
could make in its data collection procedures that would improve the quality of the database and

analysis of personnel compensation.

First, AIR suggests that ADEED be charged with responsibility for maintaining and
auditing the personnel files for accuracy. Data-checking routines should be put in place to
examine changes over time and to search for inconsistencies in the information reported to
ADEED. During the course of the analysis, AIR discovered some inconsistencies in the way data
were reported for the same school district employees over time. For example, experience levels
of the same employees over time sometimes decreased, and the birth dares for the same
employees differed over time. If these data are to be used as the basis for future analysis of
personnel compensation, it is important that they accurately reflect employee qualifications. It
should be noted that if districts are informed that these personnel data will be used in the future
to determine school funding distributions, they will be more likely to spend the time to ensure

the accuracy of the records.

Second. AIR recommends that the ADEED consider using the certification applications
of teachers to create electronic records of teacher examination test scores and colleges attended,
both of which are on the applications. The test scores and the data on the colleges could be used
by analysts to determine the average selectivity or quality of the colleges attended as a proxy for
quality of the individuals who are employed by public schools. ADEED should also consider
reorganizing the CSAR to permit analysts to ascertain the percentage of teacher assignments for
which each teacher is appropriately or fully certified. ADEED should also attach a unique
identifier to each certified employee, so that they may be more easily tracked throughout the
years. These changes would provide a stronger and more comprehensive set of personal
qualifications that would help in the analysis of variations in personnel compensation.

Third, given the differences in the labor markeis for classified and certified
personnel. AIR recommends that ADEED consider implementing a data collection for classified
personnel similar to the one for certified personnel, adapted to the needs of that population of
employees. Such a data collection should gather some of the following data elements, permitting
future analyses to control more accurately for qualifications of classified staff:

e Identification codes to permit tracking of personnel over time

e Compensation in the form of hourly wagerates
< Job title (e.g., school secretary, custodian,skilled maintenance, teacher aide)

e Total hours of work per week and per year
e Educational preparation (e.g., high schooldiploma, vocational trainingin a relevant field)

e Years of experience in this type of work
e Years working for the present district
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« Date of birth
e Gender
« Race-ethmciiy

While AIR collected some of these data dunng this project, it was clear that man>
districts did not keep all of this information in an easily accessible form. Establishing such a
regular and periodic data collection would provide the state with a valuable source of
information about staffing of public schools and a source of data that could be used to analyze
patterns of compensation for updating the GCEI. Having data that would allow tracking these
patterns over time would allow ADEED to determine the stability of these patterns of variation,
which is currently not possible given the single year of data collected for the present study. We
do not know the extent to which turnover might be a factor in analyzing the patterns of
compensation of classified personnel, as there were no time series data that would allow us to
determine turnover rates as we were able to do for certified personnel.

RECOMMENDATION 3: Adopt Data Collection on Non-Personnel Elements. AIR
recommends that the ADEED develop regular and periodic data collections to gather
information on the prices of energy services: the prices ofcertain supplies, materials, and small
capital equipment; and the prices oftravel between the schools and district office and the district

office and Anchorage.

While some of the factors that affect the costs of non-personnel inputs will not change
substantially (if at all) over time, there are a number of factors that may be subject to change on a
year-to-year basis. For example, it is expected that the following elements involved in the
calculation of the non-personnel cost indices will be subject to change over time:

e prices of energy sources (e.g.. heating oils or utility rates)

« airfare or other travel costs used to determine the cost of traveling between the school
sites and the district office and between the distnct office and Anchorage or other centers
of commerce

e delivered pnces of the selected items used to estimate the relative cost of transporting
goods to the districts from the centers of commerce

AIR suggests that the ADEED adapt the ADR data collection instruments for collecting
some of the critical elements used as part of the analysis contained in this report. The procedures
AIR utilized for the current project are relatively efficient and could easily be adapted with the
help of school business officers such as those who served on the TWG for this project.

A key ingredient to the success of this kind of data collection is establishing each
component as a standard pan of the reponing system by ADEED. ADEED should expect a 100
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percent response for maintaining and updating the GCEI. and distnct officials will adapt tne:r
own database systems to facilitate their ability to respond to such requests for data.

RECOMMENDATION 4: Frequency of Updates. AIR recommends that the ASL
conduct a study ofschool district cost differences at an interval ofapproximately every three to

five years.

Previous research suggests that the GCEI values are not likely to change very much from
one year to the next or, for that matter, over a period of years. Such cost indices reflect relative
differences in the costs of educational services. That is, while the absolute prices of certain
inputs (e.g., the wages of school personnel) may change over time, the factors that affect the
differences in prices across local school districts do not change very rapidly over time. Indeed.
Chambers has done numerous studies of wage differences across school districts in the U.S., and
has found that the correlations between these index values estimated at different points in time
are quite high. Chambers (1981c) reported that the correlations between the Missouri GCEI for
the 1974-75 and 1975-76 school years was 0.94. In California, the correlation across two
different years, with a major property tax limitation measure passed between the two years (the
famous Proposition 13), was 0.87. In a nationwide study of geographic cost differences using
data for 1987-88,1990-91, and 1993-94 (Chambers, 1997a), the correlation between the
geographic cost indices for each pair of years (87-88 with 90-91. and 90-91 with 93-94) was

0.98, while the correlation across the six-year span was 0.96.

As a dramatic test of how such indices change over time, we decided to take the
equivalent of the GCEI index values developed out of the previous Alaska cost study conducted
by Chambers and Parrish (1984) and compare them to the values calculated in the current
project.2d The correlation between these two indices, which were calculated 18 years apart,

exceeded 0.85.

The analysis of the Alaska personnel data is consistent with the findings of
previous research on the stability of the index values over time. As part of our current project,
the AIR research team acquired the personnel data files for four different school years from
ADEED. Using these data, we were able to estimate a variety of statistical models and test the

The earlier study by Chambers and Pamsh was designed to develop a more comprehensive model of the
cost of an “adequate” education in Alaska schools and included measures of cost differences arising out of
differences in pupil need, scale of district and school operations, and the prices of comparable school inputs. Thus,
the implicit cost index calculated from this model is not strictly comparable to the GCEI calculated in this report. In
pan this results from the fact that the budget weights used to aggregate the component index vaiues into an overall
index are based on the service delivery systems specified by a commiuee of educators selected from school districts
in Alaska. Nevenheless. the basic component indices from which the 1984 GCEI was calculated were developed

using methods very similar to those used in the current study.
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stability of these index values for different years. Correlations among the personnel indices
calculated for different years were all well above 0.90. and for adjacent years these correlations
were above 0.95. (The actual parameter estimates for these statistical models are presented in

Appendix E along with the correlations among all of the indices.)

The personnel components, which dominate the GCEI calculations, tend to be
stable over a Five to six year period of time. The non-personnel elements may tend to vary over a
shorter time period, but there are no data other than the overall patterns to rely on for some
assurance on these non-personnel components. Thus, AIR suggests that five-vear studies on
personnel are likely to be sufficient for changes in that component. However, it would be useful
for further analysis of the patterns of change in the non-personnel components to be conducted
over the next few years to explore how rapidly these components change. Given that the overall
patterns over an 18-year period have been fairly stable, the non-personnel components could be
done every three years until a database has been developed to sufficiently test the stability of
these components. The energy component relies heavily on an engineering component that
predicts the energy consumption levels, and this relies heavily on climatic norms that do not
change dramatically over time. However, energy costs are also impacted by price differences in
the energy fuel sources. Travel costs and other prices of goods do change from year to year, but
much of the difference in these is associated with relative distances and the associated travel or
transportation costs between points in Alaska. While these may change overtime, the relative

differences may not vary as much as the absolute values.

Recommendation 5: Use an Economist for Labor Market Analyses. AIR recommends
that the ASL employ or contract with a professional economist or an individual with proven
experience and training in labor market studies to conduct the analyses of the compensation of
school personnel that underlie the personnel cost index components.

It is important to employ an individual with experience in labor market analysis and in
the use of procedures such as the hedonic wage model. While the techniques appear fairly
simple on the surface, this analysis does require an understanding of the conceptual framework
and its limitations in empincal application. There are some significant judgments that need to be
made in the selection of the independent variables, the measurement of the dependent variable,
the choice of functional form, and the application of statistical techniques that require highly
specialized training and experience. Employing an economist ensures that the person conducting
future studies is familiar with standard techniques of analysis of labor markets. Because of
changes over time in the labor markets, one cannot simply re-estimate the exact equations used
for the current analysis of school personnel. It may also be important to take into account the
potential for new measures of school, distnct. and regional charactenstics that may be included

in this analysis.
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RECOMMENDATION 6: Phase in the New Index. AIR recommends that the AL5
develop procedures to phase in new GCE I numbers over time.

It is important to recognize that the index values denved from the econometric models
described in this report represent only approximations to the complex, real-world transactions
that make up the labor markets for school personnel. While cost adjustments do not change
rapidly over time, there are a number of factors that may result in some significant changes in the
relative costs over time. For the current study, a completely different methodology was used to
calculate the new GCEI than was used for the current district cost adjustment. In the future, even
with a constant methodology, there may be changes in the index numbers that could have
substantia] impact on district budgets. Some of this occurs because of the statistical nature of the .
procedures used to estimate these index numbers. Even these estimates’ relatively small standard
error of one percent implies a confidence interval of plus or minus two percent. This means that
over a five-year period, changes of as much as four percent could easily be accounted for by
statistical error alone. A four percent change in budgets can mean hundreds of thousands of
dollars in the budget of a given district. Therefore, in order not to cause any major disruptions in
the flow of services, the ASL should consider methods for adjusting or phasing in new GCEI
numbers over a period of approximately five years. For example, the allocations of aid could be
adjusted so that any gap in funding resulting from changes in the GCEI over time would be
closed at a rate of. for example. 20 percent per year. At the end of a five-year period, the full
impact of the index value would be felt. Alternatively, the state could adopt a moving average
technique that averages the values of the indices over a period of time (e.g., three years) so that

changes are less disruptive.
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Certified. Staff. A primary data source for the analysis of certified school personnel
(teachers, school administrators, and other professional personnel) is the CeninedStaffin'
Accounting Report (CSAR) submitted by each distnct to ADEED. The CSAR provides basic
information on the personal charactenstics and job assignments of all certified school personnel
in the state of Alaska. These variables include salary, total years of expenence. educational
background, race-ethnicity. age, gender, job title, and teaching assignment codes. Virtually all of
these variables are within the control of the local distnct. That is. distnct administrators can
select the characteristics of its staff as long as sufficient turnover exists in the distnct. AIR
received four years of the CSAR data from ADEED, from the 1998-1999 school year to the
2001-2002 school year. These data were used in analysis of salaries and turnover for teachers,
administrators and other certified professional staff.

Benefits. Pan of our data collection involved asking distncts about contributions or
expenditures for such things as housing subsidies for professional staff. The data were collected
on a number of benefits, including: medical, dental, vision, travel, and life insurance; housing
subsidies; travel benefits; and retirement benefits.

Classified Staff. While there are some differences in the patterns of wage variations for
classified staff across local school districts, they do represent a substantially smaller percentage
of the overall school district budget. Moreover, there is generally a correlation between
classified cost differences and those observed for teachers and other certified school personnel.5
AIR collected original data from distnct payroll records on pay rates and hours of work per year,
a limited set of personal charactenstics, and job-related characteristics for a large sample of
classified school personnel employed by Alaska school distncts. The personal charactenstics
included: birthdate, gender, and race-ethnicty. These data were combined with school- and
distnct-level data for use in the classified staff salary regression model.

School and District Data. ADEED provided AIR with a set of files containing location
and enrollment data on each school. The enrollment data spanned five years, from the 1997-
1998 school year to the 2001-2002 school year, and included ethinicitv counts at each school.
Data on school enrollments were then aggregated to the distnct level. Additional information
was provided by ADEED on the gross square footage of each building within the school districts

in Alaska.

Climate Data. Climate data were obtained from the National Oceanographic Association
of America (NOAA) for all weather stations in Alaska. These datasets include data on
precipitation and temperature . reported in 30-vear normals by month and year. The termerature
data were reported in heating, cooling, and total degree days, which were used in the salary

*5The correlation between teachers’ salaries and benefits and the salaries of classified staff in the superlative index
is 0.71.
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models. To assign data to each school, values were taken from each weather station around the
school and weighted by proximity of the school to the specific station.

Census Data. The Alaska Department of Community and Economic Development
(DCED) reported Census 2000 data at a community level. Data on each community fell into the
four following large categories: demographic, social, economic, and housing. These
communities contained in the DCED datasets were then combined with the school-level data
obtained from ADEED. This provided a clearer picture of the communities within which these
schools were located. The data were helpful in the analysis of comparable wages and salary

models.
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Appendix B.

Data Collection

For a copy of the data collection instruments, please contact Eddy Jeans at the Alaska
Department of Education and Early Development:

Eddy Jeans
Manager of School Finance and Facilities
School Finance Section
Dept of Education & Early Development
801 W 10th Street, Suite 200
Juneau. AK 99801-1894
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District Name
North Slope Borough
Aleutians East
Anchorage
Valdez-Cordova
Denali Borough
Aleutians West

Labor Market Area
31 North Slope Borough
57 Aleutians East
62 Anchorage
75 Valdez-Cordova
47 Denali Borough
58 Aleutians West

Northwest Arctic Borough 33 Northwest Arctic Borough

Fairbanks

Juneau

Ketchikan

Kodiak

Sitka

Kenai

MatSu

Bnstol Bay Borough
Wrangell-Petersburg
Yakutat

Dillingham

Haines

Southeast Fairbanks
Skagway-Angoon
POW-Outer Ketchikan
Bethel

Nome

Lake and Peninsula
Yukon-Koyukuk
Wade Hampton
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44 Fairbanks

86 Juneau

95 Ketchikan

73 Kodiak

87 Sitka

71 Kenai

61 MatSu

55 Bristol Bay Borough
91 Wrangell-Petersburg
79 Yakutat

50 Dillingham

85 Haines

46 Southeast Fairbanks
80 Skagway-Angoon
93 POW-Outer Ketchikan
52 Bethel

34 Nome

59 Lake and Peninsula
41 Yukon-Koyukuk

51 Wade Hampton

Comparable
Wage Index
1.33
1.00
1.00
0.98
0.96
0.94
0.91
0.90
0.90
0F8
0.88
0.86
0.84
0.83
0.81
0.81
0.78
0.78
0.78
0.76
0.75
0.75
0.74
0.73
0.70
0.68
0.63

Average Wage
Index
1.61
0.62
1.00
1.05
1.06
0.73
1.08
0.88
0.92
0.78
0.68
0.74
0.83
0.74
0.57
0.66
0.63
0.75
0.58
0.70
0.61
0.67
0.72
0.72
0.55
0.81
0.64

American institutes tor Research

Average Wage
$49,172
$18.991
$30,606
$32,193
$32,355
$22,319
$33,125
$26.983
$28,089
$23,763
$20,866
$22,576
$25,407
$22,741
$17,456
$20,324
$19,175
$22,944
$17,839
$21,493
$18,619
$20,594
$22,012
$22,141
$16,925
$24,838
$19.719
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Appendix D1.

Final Estim ating Equations for Adm inistrators,

Teachers, and Classified Personnel
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Exhibit D1-a. Final Econometric Model for Explaining the Patterns of Compensation for

Administrators and Other Non-Teaching Personnel

The LIFEREG procedure

Data Set

Meael

Dependent variable
Dependent variable

NumbDer of ODservations

Noncensored values

Right Censored values

Lett Censored values

interval

Censored values

Missina values
Name of Distribution

information

WORKTCHR
Isal
cens
2801
2200

60%)

0
731

Normal

Log Likelihood 910.50923045

Analysis of Parameter Estimates

Standard ~ 95% confidence Chi- )
Parameter DF Estimate Error Limits Square Pr > ChiSq
i 10.0926 0.1314 9.8352 10.3501 5903.05 <0001
L)né[scrgr?tp%eaching 20.0008 0.0003 -0.0015 -0.0002 6.58 0.0103
2000 .0.0149 0.0069 -0.0284 -0.0014 4.68 0.0306
ff§//2001 00135 0.0074 -0.0011  0.0281 3.31 0.0690
00332 0.0044 0.0247 0.0421 56.47 <.0001
adiexp2 -0.0007 0.0007 -0.0021  0.0007 1.06 0.3042
dJ p3 -00000 0.0000 -0.0001  0.0000 1.17 0.2804
gd]g§p4 00000 0.0000 0.0000 0.0000 4.03 0.0447
ferjna|2 .0.0295 0.0068 -0.0429 -0.0162  18.84 < 1
| 0.0055 0.0004 0.0047 0.0063 181.27 <
283 missing 01520 0.1039 -0.0516  0.3557 2.14 o.%)z(%oi
oegree3 00246 0.0088 0.0273 0.0619 25.45 <
aegree4 -0.0107 0.0522 -0.1131  0.0917 0.04 8'8883
degree5 00886 0.0262 0.0372 0.1401 liﬁ 0.007
etnnic_black .0.0177 0.0161 -0.0492 0.0138 ) 0.2707
etnnic_hisp 00222 0.0247 -0.0263  0.0707 0.81 03694
ethnic_asian 0.0107 8'85‘11?1 -8.8%3 g.ggg% (1)'%3 81ﬁ8
ic_indi 0.0408 . -0. ) ) .
SEF‘H#S—AQS'&%K .0.0511 0.0201 -0.0905 -0.0117 6.46 0.(5)172
assign_elem 0.0065 0.0100 -0.0131  0.0260 0.42 0.8172
assign_mathsci .0.0219 0.0314 -0.0835  0.0397 %.40% 0.a504
assign_multgrade -0.0324 0.0132 -0.0583 -0.0065 . 0.0143
assign _se .0.0245 0.0194 -0.0624  0.0135 1.60 0.2063
assign—om -0.0 0.0625 -0.2178 0.0271 2.33 0.1271
headtcnr 0.1%%% 0.0462 0.0114 0.1926 4.87 L2
principal 02702 0.0119 0.2468 0.2936 %g.ﬁ )
asst_principal 02778 0.0151 0.2482  0.3073 ) =3
counselor .0.0534 0.0124 -0.0777 -0.0290 18.45 Ul
librarian .0.0840 0.0127 -0.1090 -0.0590 43.50 S
rof -0.0714 00119 -0.0947 -0.0482 36.16 O<1287
gecondary school 00132 0.0087 -0.0038  0.0301 1%.8% 0.1287
totlfpr_radius 0.2106 0.0635 0.0863  0.3350 . 0.0009
waoe_index 02064 0.0570 0.0948 0.3180 13.13 )
utilitie s 00193 0.0147 -0.0095  0.0481 1.73 8'%223
hdd 00000 0.0000 -0.0000 0.0000 0.95 )
hdd2 -00000 0.0000 -0.0000 0.0000 0.85 0.3578
R R
inDi . 0.0000 : ) . .
?S'V'J?;?ﬁa“CeCC 0.0007 0.0130 -0.0247 0.0261 0.00 0.9563
water_radius 00100 0.0094 -0.0084 0.0284 1.13 0.2875
memoer_lea_1000 -0.0625 0.0378 -0.1366  0.0116 2.73 8'8333
memper_lea_2500 -0.0771 0.0362 -0.1479 -0.0062 4.54 )
memDer_lea_10000 -0.0822 0.0379 -0.1566 -0.0079 4.70 0.0302
memper_lea_250 -0.1004 0.0358 -0.1706 -0.0301 7.85 0.0051
AKNative 0.0567 0.0211 0.0154  0.0980 7.24 8'88:9
Asian -0.1583 0.0545 -0.2652 -0.0514 8.42 .
Black 0.0024 0.0627 -0.1206  0.1253 0.00 0.9697
.0.1408 0.0943 -0.3257  0.0441 2.23 0.1355

Hispanic



Exhibit D1-b.

Source

Model
Error
Corrected Total

Root MVSE

Final Econom

etric Model for Explaining the Patterns of Compensation for Full-
Time Teachers

The REG Procedure

Model:

MODEL

Dependent variable: Isalben

41
6076
6117

Dependent Mean

Coeff var

variable

Intercept
adjexp

ad}exp2

adgexp3

ad]exp4

newjoo

female

agel
age.missing
degreel

degree3

degree4

degrees
etnnic_black
ethnic_hisp
ethnic_asian
ethnic_indian
ethnic_nativeAK
assign_elem
assign_matnsci
assign_multgrade
assign_se
assign_004
headtchr
secondary_school
totlfpr_radius
wage_index
utilitie s

hdd

hdd2

cdd
niinDistanceCC
lowrain
water_radius
member_lea_1000
member_lea_2500

memoer_lea_10000

member_lea 250
AKNative

Asian

Black

Hispanic

Amsncar. Institutes for Research

Analysis of variance

Sum of
Squares

198.77919
65.42752
264.20670

0.10377
10.75471
0.96488

Mean
Square

4.84827
0.01077

R-Square
Adj R-Sq

Parameter Estimates

Parameter
Estimate

10.20922
0.03961
-0.00070202
-0.00001535
3.261337E-7
-0.01926
0.00203
0.00359
0.15539
-0.11023
0.05555
0.09734
0.12567
-0.00466
-0.04236
-0.01910
-0.00443
-0.04410
0.00566
0.00645
-0.01482
0.01004
-0.01684
0.11578
0.00838
0.07236
0.11904
-0.01607
-0.00001460
5.6724E-10
0.00188
0.00009835
-0.03616
-0.01627
0.07546
0.06851
0.08661
0.05949
0.07309
0.07588
-0.06900
-0.01548

Standard
Error

0.05590
0.00197
0.00023621
0.00001040
1.482422E-7
0.C0449
0.00303
0.00017620
0.01882
0.03959
0.00376
0.07405
0.03013
0.01085
0.01112
0.01042
0.01528
0.00653
0.00382
0.00605
0.00363
0.00493
0.01552
0.01342
0.00394
0.02777
0.02117
0.00610
0.00000739
2.79442E-10
0.00018556
0.00000947
0.00678
0.00408
0.01151
0.01140
0.01266
0.01119
0.00872
0.02416
0.03324
0.04912

F value

450.24

0.7524
0.7507

t value

182.64
20.15
-2.97
-1.48

2.20
-4.29
0.67
20.40
8.25
-2.78
14.76
1.31
4.17
-0.43
-3.81
-1.83
-0.29
-6.75
1.48
1.07
-4.08
2.04
-1.09
8.63
2.13
2.61
5.62
-2.64
-1.97
2.03
10.12
10.39
-5.34
-3.99
6.56
6.01
6.84
5.32
8.38
3.14
-2.08
-0.32

Pr>F
<0001

Pr> |t1

<.0001
<.0001
0.0030
0.1399
0.0278
<.0001
0.5034
<.0001
<.0001
0.0054
<.0001
0.1887
<.0001
0.6679
0.0001
0.0668
0.7720
<.0001
0.1390
0.2867
<.0001
0.0418
0.2779
<.0001
0.0333
0.0092
<.0001
0.0084
0.0484
0.0424
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
0.0017
0.0380
0.7526
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Exhibit D1-c. Final Econometric Model for Explaining the Patterns of Compensation for

Classified Personnel

Source OF

Model 29

Error 5798

Corrected Total 5827
Root MSE
Dependent Mean
Coeff var

variable DF

Intercept

YrsDist

YrsDist2

female

agel

age_missing
ethnic.black
ethnic_hisp
ethnic_asian
ethnic_indian
ethnic_nativeAK
computer_tech
supervisor
clerical
ed_aide
toflfpr_radius
wage_index
utrlitie s

hdd

hdd2
minDistanceCC
lowrain
water_radius
member lea

Temper 1ea 2500
member lea_10000
AKNative

Asian

Black

Hispanic

The REG Procedure

Model:

MODELI
Deoenoent variable:

N

Isal

Analysis of variance

Sum of
Squares

174.68213
171.24507
345.92720

0.17186
2.70680
6.34913

Parameter Estimates

Parameter
Estimate

2.04715
0.03549
-0.00077121
-0.04651
0.00150
0.07201
0.00545
-0.02306
-0.04193
-0.00034938
-0.03636
0.15191
0.36133
0.03382
-0.02360
0.09289
0.23167
0.0100
-9.0039E-7
7.05444E-10
0.00013954
0.00392
-0.01802
0.02416
0.10758
0.03760
0.08075
-0.09344
0.04845
0.00743

Mean
Square F value
6.02352 203.94
0.02954
R-Square 0.5050
Adj R-Sq 0.5025
Standard

Error t value
0.08061 25.39
0.00105 33.90
0.00004160 -18.54
0.00557 -8.35
0.0002S307 5.94
0.01702 4.23
0.01213 0.45
0 yid
0.03328 -0.01
0.00882 -4.12
0.02723 5.58
0.02830 12.77
0.00767 4.41
0.00520 -4.54
0.03604 2.58
0.02726 8.50
0.00755 1.33
0.00001066 -0.08
3.99757E-10 1.76
0.00001319 10.58
0.01132 0.35
0.00602 -2.99
0.00947 2.55
0.00785 13.70
0.01262 2.98
0.01557 5.19
0.04261 -2.19
0.05942 0.82
0.08426 0.09
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Pr>F
<.0001

Pr > Itl

<001
<0001
<.0001
<.0001
<0001
<0001
0.6529
0.0766
<0001
0.9916
<0001
<0001
<0001

<0001
<
00000
<0001
0.1845
0.9327
0.0777
v,,0001
0.7291
0.0028
0.0108
<0001
0.0029
<0001
0.0283
0.4149
0.9297

000
I
000
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Par. Sii

Source
Model

Error
Corrected Total

ROOt MSE

Dependent variable:

OF
46
90
1036

Dependent Mean

Coeff var

variable

intercept )
percent_teaching
adjexp
adjexp?2
aajexp3
adjexp4
newjob
femal e
agel |
age_missing
egree3
egree4d
aegreeb
etnni c_black
etnnjc_hisp
etnnic_asian
etnnic_indian
etnnic_nativeAK
assign_elem
assign_matnsci
assign_multgrade
assign_se
assian_004
headtchr
principal
asst.principal
counselor
librarian
prof
secondary..school
totlfpr_radius
wage_inaex
utilitie s
hdd
hdd2
cdd
minDistanceCC
lowrain
water_radius
member_lea_1000
memoer_lea_2500
memDer_lea_10000
member_lea 250
AKNative
Asian
Black
Hispanic

Tne REG Proceaure

Moael:

model!

1sal ben

Analysis of variance

Sum of
Sauares

55.25048
1513450
70.38498

0.12364
1094831
112933

parameter Estimates

parameter
Estimate

10.18317
0.00005879
0.03274
-0.00088241
-0.00000674
3.247347E-7
-0.02233
-0.03170
0.00343
0.10388
0.04454
0.07724
0.07501
-0.00972
-001121
-0.02282
-0.04977
0.05248
-0.00574
0.02951
0.01596
0.11768
-0.07090
0.00541
0.37206
0.36020
0.01927
0.02399
-0.00368
0.01811
0.15159
0.04946
0.00644
0.00000450
-1.9546E-11
-0.00127
0.00005793
-0.00261
0.02496
0.07868
0.03880
0.06854
0.03587
0.03740
-0.02420
-0.04890
-0.15070

Mean
square F value
120110 7857
0.01529
R-Square 0.7850
Adj R-Sq 07750
Standard
Error t value
0.17910 56.86
0.00047198 0.12
0.00648 5.06
0.00096054 -0.92
0.00005090 -0.13
8.71209E-7 0.37
0.01084 -2.06
0.00969 -3.27
0.00053109 6.45
0.05846 1.78
0.01157 3.85
0.07310 1.06
0.03429 2.19
0.02309 -0.42
0.02762 -0.41
0.03637 -0.63
0.03717 -1.34
0.02786 1.88
0.01369 -0.42
0.03561 0.83
0.01940 0.82
0.02247 5.24
0.06553 -1.08
0.04435 0.12
0.01623 22.93
0.01989 18.11
0.01676 1.15
0.01773 1.35
0.01643 -0.22
0.01055 1.72
0.08681 1.75
0.07128 0.69
0.01942 0.33
0.00002221 0.20
S.53375E-10 -0.02
0.00052143 -2.44
0.00002962 1.96
0.02012 -0.13
0.01445 1.73
0.04378 1.80
0.04404 0.88
0.04822 1.42
0.04179 0.86
0.02808 1.33
0.06812 -0.36
0.09138 -0.54
0.13004 -1.16

Exhibit D2-a. Administrators and Professional Staff: the Salary and Benefits Model

p- > F
<0001

Pr > |t!

<.0001
0.9009
<.0001
0.3585
0.8947
0.7094
0.0396
0.0011
<.0001
0.0759
0.0001
0.2909
0.0289
0.6739
0.6850
0.5305
0.1809
0.0599
0.6751
0.4075
0.4108
<.0001
0.2795
0.9029
<.0001
<.0001
0.2506
0.1762
0.8227
0.0863
0.0811
0.4880
0.7402
0.8393
0.9817
0.0147
0.0507
0.8967
0.0844
0.0726
0.3785
0.1555
0.3910
0.1833
0.7225
0.5927
0.2468
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Exhibit D2-b. Full-Time Teachers: the Turnover-Adjusted Model

Parameter

Intercept
fy2000

fy2001

adjexp

adjexp2
ad;jexp3

ad]Jexp4

female

agel
age_missing
degreel
degree3
degree4
degrees
etnnic_black
ethnic_hisp
ethni ¢_asian
ethnic_indian
ethnic “nativeAK
assign_elem
assign_mathsci
assi gn_multgrade
assign_st
assian_or
heaatchr
secondary_school
totlfpr_radius
wage_index
utilitie s

hdd

hdd2

cdd
minDistanceCC
lowrain
vvater_radius
memoeér_lea_1000
memoer_lea_2500
member_lea_10000
member_lea 250
AKNative

Asian

Black

Hispanic

American Institutes for Research

The LIFEREG Proceaure

Data Set

Deoenaent variable
Dependent variable

Number of Observations

Noncensored values

Right Censored values

Left Censored values
Interval Censored values
Missing values
Name or Distribution
Log Likelihood

Model Information

WORK TCHK
Isal
cens

17011
14723
2288
0

0
5049
Normal

9284.8514448

Analysis of Parameter Estimates

Estimate

10.1651
-0.0178
0.0154
0.0437
-0.0010

-0.0000

0.0000
0.0025
0.0045
0.1726
-0.1737
0.0631
0.0871
0.1317
-0.0047
-0.0209
-0.0093
-0.0040
-0.0442
-0.0059
0.0054
-0.0176
0.0130
-0.0378
0.1076
0.0022
0.0619
0.1443
0.0000
0.0013
00001
-0.0102
-0.0210
0.0381
0.0634
0.0469
0.0435
0.0696
0.1370
-0.1283
-0.0350

Standard
Error

0.0388
0.0023
0.0026
0.0014
0.0002

0.0000
0.0000

0.0021
0.0001
0.0320
0.0259
0.0027
0.0467
0.0215
0.0072
0.0078
0.0070
0.0098
0.0045
0.0025
0.0044
0.0024
0.0032
0.0103
0.0098
0.0031
0.0192
0.0148
0.0044
0.0000
0.0000
0.0001
0.0000
0.0043
0.0028
0.0091
0.0086
0.0094
0.0087
0.0061
0.0178
0.0233
0.0377

9% Confidence Chi-
Limits Square
10.0890 10.2412 68511.7
-0.0224 -0.0133 59.04
0.0104 0.020S 36.20
0.0411 0.0463 1045.78
-0.0014 -0.0006 25.90
-0.0000 0.0000 1.87
0.0000 0.0000 7.62
-0.0016 0.0066 1.45
0.0043 0.0048 1248.04
0.1098 0.2353 29.03
-0.2244 -0.1230 45.13
0.0S78 0.0683 556.39
-0.0045 0.1787 3.48
0.0895 0.1739 37.38
-0.0188 0.0094 0.43
-0.0361 -0.0057 7.27
-0.0231 0.0044 1.78
-0.0232 0.0152 0.17
-0.0531 -0.0354 96.06
-0.0108 -0.0010 5.48
-0.0032 0.0140 1.52
-0.0223 -0.0129 54.21
0.0067 0.0192 16.63
-0.0580 -0.0177 13.50
0.0884 0.1269 120.43
-0.0038 0.0082 0.53
0.0443 0.1195 18.19
0.1153 0.1732 95.36
-0.0215 -0.0043 8.63
S50 e 1S
0.0000 .
0.0011 0.0016 100.14
0.0001 0.0001 245.85
-0.0187 -0.0017 5.53
-0.0265 -0.0154 54.99
0.0203 0.0559 17.56
0.0465 0.0803 54.07
0.0284 0.0653 24.82
0.0266 0.0605 25.28
0.0577 0.0815 130.64
0.1021 0.1719 59.11
-0.1739 -0.0827 30.41
-0.1089 0.0390 0.86
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Exhibit D2-c. Full-Time Teachers: the Salary Model

Source DF
43

e
17590

Corrected Total

ROOt MSE
Dependent Mean
Coeff var

variable

intercept
fy2001

fy2002

adjexp

adjexp2

ad]exp3

ad]exp4

new]ob

female

agel
age_missing
aegreel

dearee3

degree4

aegreeS
ethnic_black
etnnic_his
ethnic_asian
ethnic_indian
etnnic_nativeAK
assign_elem
assign_mathsci
assign_multgrade
assign_se
assign_004
headtchr
secondary_school
totlfpr_radius
wage.index

u tiliti es

ndd

hdd2

cdd

mi nDistanceCC
lowrain
water_radius
member_lea_1000
member_lea_2500
memoer_lea_10000
memper_lea_250
AKNative

Asian

Black

Hispanic

V- S2

Tne REG Proceaure

Moael:

MODELI
Depenoent variable:

Isal

Analysis of variance

Sum of
Sauares

622.89251
214.50434

837.39685

0.11056
10.72926
1.03050

Mean
Square
14.48587
001222

R-Square
Adj R-Sq

Parameter Estimates

Parameter
Estimate

10.13937
0.03014
0.04416
0.04312

-0.00096498
-0.00001025
3.2742B2E-7

-0.01993
0.00271
0.00397
0.16272

-0.18599
0.05768
0.08579
0.11074

-0.00430

-0.02847

-0.01107

-0.00736

-0.03643
0.00171
0.00784

-0.01910
0.00918

-0.03368
0.09019
0.00534
0.09345
0.12976

-0.01141

-0.00001966

7.92115E-10
0.0017

0.00010924

-0.02297

-0.01678
0.06483
0.07364
0.07755
0.05326
0.06117
011211

-0.11687

-0.02361

Standard
Error

0.03434
0.00221
0.00209
0.00127
0.00016197
0.00000753
1.133263E-7
0.00278
0.00190
0.00011286
0.01638
0.02294
0.0023S
0.04194
0.01804
0.00668
0.00697
0.00648
0.00923
0.00406
0.00222
0.00391
0.00218
0.00305
0.00940
0.00833
0.00272
0.01695
0.01307
0.00385
0.00000449
1.74218E-10
0.00011632
0.00000592
0.00404
0.00253
0.00760
0.00729
0.00801
0.00727
0.00531
0.01560
0.02110
0.03293

F value

1184.98

0.7438
0.7432

t value

295.23
13.67
21.12
33.97
-5.96
-1.36

2.89
-7.16
1.42
35.21
9.93
-8.11
24.22
2.05
6.14
-0.64
-4.09
-1.71
-0.80
-8.97
0.77
2.01
-8.75
3.01
-3.58
10.82
1.96
5.51
9.93
-2.96
-4.38
4.55
14.75
18.47
-5.69
-6.64
8.53
10.10
9.68
7.32
11.51
7.19
-5.54
-0.72

Pr>F
<0001

Pr > |tl

<.0001
<.0001
<.0001
<.0001
<.0001
0.1731
0.0039
<.0001
0.1545
<.0001
<.0001
<.0001
<.0001
0.0408
<.0001
0.5203
<.0001
0.0877
0.4252
<.0001
0.4410
0.0447
<.0001
0.0026
0.0003
<.0001
0.0498
<.0001
<.0001
0.0031
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
0.4735
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Appendix E.

Index Values of Salary M odels, and Correlations

between Final and Alternative Equations

American Institutes for Research
Page 85



Alaska SchoolDistnct Cos! Stuth- Final Report

Exhibit E-1. Index Values of Salary Models

PRIMARY ALTERNATIVE
Teacher Admin
Regression:  Classified Teacher Regression:
Aamin Salary & Regression: Regression: Teacher Salary &
Tobit Benefits Wage Salary Toblt Benefits
districtJD admintobit tchrben class02 tchr02 tchrtobit  adminben
Oenali Borougn 2 0 100 101 101 103 094
Alaska Gateway 3 097 105 109 105 109 0%
Aleutian Region 4 15 117 123 118 12 14
Anchorage 5 100 100 100 100 100 100
Annette [sland 6 095 108 093 106 107 0%
Benn? Strait 7 105 11 119 11 113 107
Bnstol Bay Borough 8 101 103 103 103 106 099
Chatham Region 9 105 095 092 094 096 093
Chugacn 10 11 096 098 09 099 095
Cop(;)er River n 09 09 105 100 103 098
Cordova City 2 09 14 096 104 106 099
Craig City 13 0% 102 090 101 102 096
Delta Greely 14 0% 100 098 100 100 095
Dillingham City 5 102 108 105 107 109 101
Fairbanks North Star Borough 16 097 106 14 106 105 094
Galena City 17 097 104 114 106 106 09
Haines Borough 18 0% 099 090 098 098 097
Hoonah City 19 106 095 093 094 096 095
HvdaPurg City 20 100 102 091 100 103 088
|ditarod Area 21 093 101 098 100 103 095
Juneau Borough 2 09 101 102 102 103 098
Kake City 23 109 097 093 096 099 096
Kenai Peninsula Borough 24 097 096 103 097 099 097
Ketchikan Gateway Borough 5 09 104 092 103 102 100
Klawock City 27 105 097 091 097 098 093
Kodiak Island Borough 28 097 103 103 104 106 098
Kusouk 29 09 106 107 106 108 101
Lake And Peninsula D 0% 14 099 103 105 097
Lower Kuskokwim 31 14 107 123 108 112 103
Lower Yukon 2 1 109 113 108 109 106
Matanuska-Susitna Borough 3B 0% 098 096 098 098 097
Nenana City A 093 099 098 098 098 095
Nome City H 103 105 112 105 108 105
North Slope Borough % 17 118 148 121 124 114
Northwest Arctic 37 107 114 124 114 116 106
Pelican City B 10 095 090 094 096 093
Petersourg City 9 0% 101 091 100 102 095
Pribilc* Island 0 15 113 12 113 116 105
Sitka Borougn 42 100 102 093 101 101 102
Skagway Clt?/ 3 104 095 090 095 09% 091
Southeast Island 4 10 0A 087 0% 095 090
Southwest Region 45 097 106 103 105 107 098
Saint Marys City 46 112 100 109 101 105 101
Unalaska City 47 106 114 108 115 117 105
Valdez Clg_ 48 10 102 098 101 102 100
Wrangell City 49 0% 101 069 100 101 095
Yakutat City 50 109 097 097 097 100 097
Yukon Flats 5 093 103 106 102 106 097
Yukon KoyuKuk 52 0A 110 106 109 111 095
Tanana City 5B 14 100 ' 03 099 102 093
Yupit 5 098 106 108 105 109 099
Kashunamiut % 102 108 114 108 112 103
Aleutians East Borough 5% 110 114 112 113 115 105
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Exhibit E-2. Correlations Between Final and Alternative Equations

Pearson Correlation Coefficients, N = 55%6
Prob > |r] under HO. Rho=0

Correlation Between Primary Model and 2 Alternative Models for Teachers

Teacher
Regression: Teacher
Salary Toblt
0.98881 0,96753

Feacher Regression: Salary & Benefits

Correlation Between 2 Alternative Teacher Salary Models

Teacher
Toblt

0.98227

Teacher Regression: Salary < 0001

Correlation Between Primary Model and Alternative Model for Administrators
Admin
Regression:
Salary &
Benefits

0.47594
0

Admin Tobit 0Q2

KiWr

2D The 55 districts include the 53 distncts in the study and the Alyeska and Mt. Edgecumbe school districts. In the
study, the Alyeska school district receives the Anchorage index value, and the Mt. Eagecumbe school district

receives the Sitka index value.

American Institutes for Research
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This appendix contains the basic charactenstics that were used in developing tne DOE2
prototype models for the Urban Cold Climate region of Alaska. The prototypes were pnmanri
denved from plans and charactenstics provided by the Anchorage School Distnct. One model
was derived from plans of West High School, which has charactenstics and total fuel
consumption typical of Anchorage high schools. The other model was based on plans of North
Star Elementary School, which was determined to be typical of Anchorage elementary and

middle schools.

West High School (Urban, Cold Climate, High School Prototype)

The West High School envelope characteristics obtained from construction plans are
summanzed in Table 1 These include area summaries by use zone for floor, gross wall, roof
and window surfaces. It also includes the summary of extenor perimeter footing length and
maps the observed use zones in to the zones utilized in the hourly computer model. The
envelope area data was then scaled to a 100.000 square foot building model with seven thermal
zones. Table 2 provides the summary of the floor and envelope areas scaled to the hourly model.

Additional envelope characteristics obtained from the plans are as follows:
e Wall insulation is R19 with metal stud framing.

e Roofinsulation is R38 on flat roof.
e Windows are double pane with thermally broken aluminum frames.

Table 3 provides a summary of the lighting and miscellaneous equipment power densities
used in the model. The lighting power densities were calculated from data obtained from the
lighting plans of West High School. The equipment power densities were obtained from school
prototype models based on previous work completed for the Pacific Northwest Region. These
models utilized end-use metered data with extensive audit data to determine equipment power

densities and consumption.

The HVAC systems include variable air volume air handlers serving the classroom zones
with constant volume air handles serving other areas. There is a central plant with boilers that
provide hot water for space heating, domestic water heating and swimming pool heating.

Tables 4 and 5 summarize the operational characteristics of the prototype for the regular
school term and the summer school term, respectively. The operating hours are summanzed by
zone for lighting, miscellaneous equipment, occupants and HVAC occupied settings. The
operating hours were obtained from the Operational Charactenstics surveys completed by
committee members representing eight school distncts across the state. There were relatively
small differences in operating hours reponed in the surveys.

Pact Sfi American Institutesjor liesearch



Alaska ScoooiDisrr.:Co:: S F K —

North Star Elementary School (Urban, Cold Climate, Elementary

School Prototype)

'The North Star Elementary School envelope characteristics obtained from construction
plans are summarized in Table 6. These include area summaries by use zone for floor, gross
wall, ‘oof and window surfaces. It also includes the summary of exterior perimeter footing
length and maps the observed use zones in to the zones utilized in the hourly comparer model.
The envelope area data was then scaled to a 100.000 square foot building model with six thermal
zones. Table 7 provides the summary of the floor and envelope areas scaled to the hourly model.

Additional envelope characteristics obtained from the plans are as follows:
e Wall insulation is R15 with metal stud framing.

» Roof insulation is R38 on flat roof.
e Windows are double pane with thermally broken aluminum frames.

Table 8 provides a summary of the lighting and miscellaneous equipment power densities
used in the model. The lighting power densities were calculated from data obtained from the
lighting plans of North Star Elementary School. The equipment power densities were obtained
from school prototype models based on previous work completed for the Pacific Northwest
Region. These models utilized end-use metered data with extensive audit data to determine

equipment power densities and consumption.

The HVAC systems include variable air volume air handlers serving the classroom and
office zones with constant volume air handles serving other areas. Radiant baseboard heat
supplements in the perimeter areas of the classroom and office spaces. There is a central plant
with boilers that provide hot water for space heating and domestic water heating.

Tables 9 and 10 summarize the operational characteristics of the prototype for the regular
school term and the summer school term, respectively. The operating hours are summanzed by
zone for lighting, miscellaneous equipment, occupants and HVAC occupied settings. The
operating hours were obtained from the Operational Characteristics surveys completed by
committee members representing eight school distncts across the state. There were relatively
small differences in operating hours reported in the surveys.
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Tzble 1: West High School Building Envelope Areas

Table 2:

Table 3:

Pay? 90

Wall Roof Winaow
Floor Area, Floor Area, Model Zone Area, sq. Area. sq. Penmeter Area, sq.
Use Zone: Nt percent Name ft. ft. Lenath. ft. ft
Classroom 109.566 35.5% Class 48.639 91.386 3.253 6.520
Office/admin 19.932 6.5% Office 5,479  19.644 403 564
Gym/auditorium 26.912 8.7% Auditonum 7,942  17.760 94 0
kitchen 2.720 0.9% Kitchen 0 2.720 0 0
dining 10.920 3.5% Auditonum 7.254  10.920 348 148
library 13,088 4.2% Office 2.164  13.088 148 0
hall/corridor 53.444 17.3% Hall 1.260 48.804 880 992
locker room/bathroom 13,789 4.5% Hall 5.087 12.924 329 200
mechanical/electncal 13.018 4.2%  Storage 7,784 5.506 208 0
swimming pool 10.368 3.4% Pool 8.200 10.368 192 32
Storage 15.204 4.9% Storage 4,724  13.448 308 56
Theatre 20.048 6.5% Auditonum 13.800 10.448 320 0
Total 309.009 100% 112.333 257.016 6.483 8.512
High School Building Envelope Areas Scaled to Prototype Model
Exterior Window
Floor Floor Area, Wall Area, Roof Area, Perimeter Area.
Model Zone Area %  so. ft so. ft so. ft  Lenath. ft so. ft
Class 35% 35.000 15,740 29574 1053 2110
Kitchen 1% 1.000 - 880 * *
Auditorium 19% 19.000 9384 12.662 247 48
Hall 22% 22,000 2054 19976 1 386
Pool 0% 3.000 2554 3,355 62 10
Storage % 9.000 4.048 6.134 167 18
Total 100%  100.000 36.353 83174 2098 2755

High School Model Lighting and Equipment Power Densities

Lighting  Equipment
Watts per  Watts per
Model Zone so. ft so. ft

Class 194 10
Kitchen 130 350
Auditorium 120 10
Hall 0.63 10
Pool 180 10
IStoraae 0.66 10

Am m an institutes for Research



Table 4: High School Operating Hours for Regular School Term

Model Zone liahts EauiDment Peoole

Class hrs 8-16
Office hrs 8-17
Kitchen hrs 8-16
Auditorium hrs 8-22
Hall hrs 8-22
Pool hrs 8-22
Storaae hrs 8-16

hrs 8-16
hrs 3-17
hrs 8-16
hrs 8-22
hrs 8-22
hrs 8-22
hrs 8-16

Heating setpoint occupied: 71F; unoccupied: 71F

Table 5: High School Operating Hours for Summer School Term

Model Zone liahts Eauipment  PeoDle

Class hrs 8-12
Office hrs 8-17
Kitchen none

Auditorium hrs 8-17
Hall hrs 8-12
Pool hrs 8-17
Storaae hrs 8-12

hrs 8-12
hrs 8-17
none

hrs 8-17
hrs 8-12
hrs 8-17
hrs 8-12

Heating setpoint occupied: 71F; unoccupied: 71F

Table 6: North Star Elementary School Building Envelope Areas

Use Zone:
Classroom
Office/admin
Gym/auditorium
kitchen

dining

library

hall/corridor

locker room/bathroom
mechanical/electrical
swimming pool
Storage

Theatre

sq. ft.
34,720
3,628
6,776
1,512
4.488
2.480
12,168
2.592
2,794

2,636
0

HVAC
hrs 8-16 hrs 8-16
hrs 8-17 hrs 8-17
hrs 8-16 hrs 8-16
hrs 8-22 hrs 8-22
hrs 8-22 hrs 8-16
hrs 8-22 hrs 8-22
hrs 8-16 hrs 8-16
HVAC
hrs 8-12 hrs 8-12
hrs 8-17 hrsB-17
none none
hrs 8-17 hrs 8-17
hrs 8-12 hrs 8-12
hrs 8-17 hrs 8-17
hrs 8-12 hrs 8-12
Wall
Floor Area, Floor Area, Model Zone Area, sq.
Dercent Name ft.
47.0% Class 15.873
4.9% Office 2,808
9.2% Auditorium 1,846
2.0% Kitchen 650
6.1% Auditorium 998
3.4% Office 2.522
16.5% Hall 1,495
3.5% hall 0
3.8%  Storage 390
0.0% 0
3.6% Storage 806
0.0% 0
100% 27.388

Total

Amurcun Instunres tor Research

73.794

Roof

Area,

so. ft.
38.220
4,000
6,776
1,700
4,488
2,500
13,500
2,900
3,000
0
2,900
0
79.984

Window
Penmeter Area, sq
Lena'h. ft. ft.

1,221 2,358
216 384

0 0

50 0

24 0
158 216
10 0

0 0

30 0

0 0

62 0

0 0
1.7711 2958
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Table 7:

Table 8:

Table 9:

Pagf 92

Elementary School Building Envelope Areas Scaled to Prototype Model

Exterior Winaow
Floor Floor Area, Wall Area, Roof Area, Perimeter Area,
Model Zone Area. %  so.ft N ft sa. ft Lenath. ft  sa. ft
Class 47% 47,000 21,510 51.793 1655 3195
Office 8% 8,000 7,223 8,808 507 813
Kitchen 2% 2.000 831 2,304 68
Auditorium 15% 15,000 3,854 15,264 33
Hall 20% 20,000 2,026 22,224 14
Pool 0% - - - -
Storage 8% 8.000 1621 7.995 125
Total 100%  100.000 37114  108.388 2400 4,008

Elementary School Model Lighting and Equipment Power Densities

Lighting  Equipment
Wiatts per Watts per

Model Zone sa. ft sa. ft
Class 161 10
Office 142 2.7
Kitchen 130 350
Auditorium 195 10
Hall 0.46 10
Pool 0.00 10
Storaae 0.66 10

Elementary School Operating Hours for Regular School Term

_Mo.del.Zone liahts EauiDment  Peoole HVAC

Class hrs 8-16 hrs 8-16 hrs 8-16 hrs 8-16
Office hrs 8-17 hrs 8-17 hrs 8-17 hrs 8-17
Kitchen hrs 8-16 hrs 8-16 hrs 8-16 hrs 8-16
Auditorium hrs 8-22 hrs 8-22 hrs 8-22 hrs 8-21
Hall hrs 822  hrs 6-22 hrs 8-22 hrs 8-16
Pool n/a n/a n/a n/a

Storaae hrs 8-16 hrs 8-16 hrs 8-16 hrs 8-16

Heating setpoint occupied: 72F; unoccupied: 72F

Ameman Institutes for Research
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Table 10: Elementary School Operating Hours for Summer School Term

_ Model.Zone liahts  EauiDment
Class hrs 8-12 hrs 812
Office hrs 8-17 hrs 8-17
Kitchen none none
Auditorium hrs 8-16 hrs 8-16
Hall hrs 812 hrs 812
Pool n/a n/a
Storaae hrs 812 hrs 8-12

PeoDle
hrs 8-12
hrs 8-17

none
hrs 8-16
hrs 8-12

n/a
hrs 8-12

Heating setpoint occupied: 72F; unoccupied: 72F

American Institutes for Research

HVAC
hrs 8-12
hrs 8-17

none
hrs 8-16
hrs 8-12

n/a
hrs 8-12
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Appendix G.

Detailed Analysis Of The Cost Of Goods
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Chapter V discusses the approach to creating and the analysis of the various non-
personnel indices. Here, we look at an example of how one would apply an equation used to
calculate one of those indices. The example is of the index for any good. The general equation
is the first equation found below. All calculations were made at the school level and then
aggregated to the distnct level by pupil enrollment weights. The index for each good is
calculated by taking the pupil-weighted values of each r thool, considering the proper proportion
of times each method is used to ship the goods. In this discussion, “total cost” is the cost of the
item plus the cost of shipping. The district value is then divided by the value of the Anchorage
School District. The equation for each good is found below, where the subscript “i“ represents
the district for which the index value is generated, and subscript “A" stands for the base
Anchorage School District. Any good is represented by subscript “k” in school “j.”

£ (school enrolimenQjjv x ff( method#! total cost)yVx (% #1)1 + [(method #2 total cost  x (% #2)" 1l

Good Index jk= - (school cnrollmenQij
T.(School enrollment)™,-x (f( method#! total X (% #1)"1 * f(method #2 total cost)™ x (% #2)" 1l
£ (school enroliment)?

We now that this equation and use it in an example of how the equation is actually
applied. First, we specify what the general terms, so that we can calculate the index value for the

distnct in our example.

General term  Example

District i Distnct 57
Schoolj School 1
School 2
School 3
Good k One case (10 reamsi of white copier paper (8.5" by 1I'h

Next, look at the data for the distnct.

District #57
One case (10 reams) of white copier paper (8.5" x 11")

| Method #1 of ourcnasing itemi Method u2 of purchasing item
1 .

Trans. _Costof  Trans. 1|Cost of item when ~ Cost of  Percent of copier
School  School ~ School  Method  Costof item plus  Method ! bought using this item plus  paper hought using
1 D Name Enrollment code one case snipping  code method shipping this other method
1570001 School 1 23 AS  §29.90  S35.4S w §27.90 $43.95 30%
1570002 School 2 15 AS  S2990  S$38.48 w §27.90 §43.95 20%
570003 School 3 23 AS S2990  S3848 AC §30.25 $58.50 10%
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To calculate the index for instructional and office supplies in distnct 57. let's look at one

school at a time.

The general equation for each school in the district is:

Schooljt= {[( method #1 total cost)jk x (To #1)jK + [(method #2 total cost) x (o #2),K}

We start with School 1, and exa.nine the data we are given for this school. School 1 uses
two methods to get paper. Usually, the school recei.es paper via scheduled air delivery, which
comes to a total cost of $38.48 for the case of paper plus shipping. However, 30 percent of the
time. School 1 must use a more costly method of obtaining paper. When School 1ships via
water, we see that the cost of the item is $2 less, but the toial cost of the item is $43.95. School 1
uses this alternative method 30 percent of the time. The equation for the cost of paper at School

1lis:

Average Cost of Paper for School 1= {[(S38.48) x (.70)] + [($43.95) x (.30)] J = $40.12

As the data reveal. School 2 in Distnct 57 has the same cost for shipping paper to it as
School 1 However, School 2 ships paper via scheduled air 80 percent of the time. Therefore,

our equation for the cost of paper at School 2 is:

Average Cost of Paper for School 2= {[(538.48) x (.80)] + [($43.95) x (.20)]) = S39.57

School 3 has the same cost for method #1 as do the other two schools, but it utilizes this
method 90 percent of the time. The alternative method for School 3 is via chartered air, which

has a total cost of $58.50. The average cost of School 3 is:

Average Cost of Paper for School 3= {((538.48) x (.90)] + [(55S.50) x (.10)]) = $40 48

To aggregate these costs to the district level, we must consider how much each school
consumes. The way we have chosen to do this is to weight the average cost at each school by the
pupil enrollment. First, we sum the total enrollment of the three schools at Distnct 57, which
equal 61. Then, we weight the average cost of paper at each school by its enrollment divided by
the district enrollment. This mean that the average cost at School 1is multiplied by 23/61
because it has 23 students. Since School 2 has only 15 students, the average cost of paper at this
school is weighted by 15/61. School 3 also has 23 students, so its average cost receives the same

weight as School 1
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Average Cost of Paper for Distnct 5" = {[CS40.12) x (23/61 )] - *39.57)x (L5/0l)J - [(S40.4Si.\ (23/61 )]+ = S4C.12

This is the same as saying we multiply the average cost of paper at each school by its
enrollment, then sum together these totals and divide by the distnct enrollment

N
Average Cost of Paper for Dismct 57 = —  =540.12

{[($40.12) % (23)] + [(#39.57) x (15)] + [($40.48) x (231)1
6l

Finally, divide the Average Cost in District 57 by the base district Anchorage to get the
instructional and office supplies index value for District 57. The average cost of paper in
Anchorage is $21.44.

[nore: the average cost of paper for Anchorage is calculated using the same method as
hypothetical District 57]

S

Instructional Supplies Index for District 57 = =187

The final index value for instructional and office supplies is 1.87 for District 57.
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The costs of non-personnel services, such as travel costs, are examined m Chapter V of tne
report. District-wide professional development would entail travel from each school site to the
distnct office. To calculate the cost of such professional development, we developed a set of
equations described belou. Here, we use the example of hypothetical Distnct 57. The general
equation is the first equation found below. All calculations were made at the school level and
then aggregated to the distnct level by weighting by the teacher full-time equivalents (FTE) at
each school. The tnp index considers whether or not the school is located in a remote area of the
district. A school is termed “remote” if travel to the school site from the district office requires
an overnight stay. Travel to remote schools is more costly due to required lodging and additional ’
meals. The additi an of a $450 per diem calculated into the cost of lodging and meals. This per
diem figure of $450 was determined through a senes of conversations with the TWG. The
district value is then divided by the value of the Anchorage School Distnct. The equation for
this cost index is found below, where the subscript “i” represents the district for which the index
value is generated, and subscript “A” stands for the base Anchorage School District. Any school
“}” found within a district is denoted by the subscript “r” if it is a remote school, while non-

remote schools contain the subscript “n."”
Trip Costjr+ Trip Costjn

Trip Index , = :
P z Ischool FI (roundrrip cost from school to d.o.
Z(school Fre)A

where
Trip Costi= Cischool!-1 iroundtrip cost from school to d.o.I*. * f450)"
[( school FTE),
and
Trip Cost = Kschool KIhI*x (roundtnp cost from school lod.0.i%n
' |('school FTE),

We now look at the general equation and use it in an example of how the equation is
actually applied. First, we specify what the general terms, so that we can calculate the index

value for the distnct in our example.

General term Example
District i District 5~
Remote Schooljr School 3
Non-remote Schoolsjn ~ School 1
School 2
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Next, look at the data for the distnct.

District #57

School to District Office Travel

Trans.  One-way Overnight
School  School ~ School  Method travel time Roundtrip  stay
ID  Name FTE code  (hh:mm) cost required

570001 School 1 3 AS 2:00 $939 N
570002 School 2 1 AS 1:30 $840 N
570003 School 3 2 AC 5:00 $1,.210 Y

To calculate the index for travel between each school and the dismct office in distnct 57,
let’s look at one school at a time.

First, me must see if each school is a “remote” school or a “non-remote™ school. By
looking in the data column titled “Overnight stat required,” we see that only School 3 is a remote
school. Schools 1and 2 are non-remote.

Therefore, the equation for School 3 must be that of a remote school, which adds the per

diem of $450.

Cost of Trave] from District Office to School 3 = S1.210 + $450 = S1.660

Schools 1and 2 do not require an overnight stay, so their equations follow the non-

remote general form.

Cost of Travel from District Office to School 1= 5939
Cost of Travel from District Office to School 2 = S840

To aggregate these costs to the district level, we must consider how many tnps are made
from each school tothe distnct office. The way we have chosen to do this is to weight the
average cost at each school by the pupil enrollment. First, we sum the total enroliment of the
three schools at District 57, which equal 61. Then, we weight the average cost of a tnp from each
school by its enrollment divided by the distnct enrollment. This means that the average cost of
$1,660 at School 1is multiplied by 3/6 because it has 3 of the distncts 6 FTEs. Since School 2
has only 1FTE, the average cost of a tnp from this school is weighted by 1/6. School 3 has 2

FTEs. sc' its average cost receives a weight of 2/6.

Average Cost of Travel to D.0. for District 57= {[(S1660) x (3/6;] - [(S939>x (I/6)] - f(S840) x (2/6;]} =$1267
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This is the same as saying we multiply the average cost of a tnp from each school o\ its
FEE. then sum together these totals and divide by the distnct FTE.

Average Cost of Travel to D.0. for Distnct o /= -----K-[)ll (fSS40:»§<1tJI%>)|

Finally, divide the Average Cost in District 57 by the base district Anchorage to get the
instructional and office supplies index value for District 57. The average cost of a tnp from the
district office to a school in Anchorage is $6.50.

[note: the average cost of a trip from the district office to a school for Anchorage is
calculated using the same method as that used for hypothetical District 57]

$1°67

Index for Travel between Schools and District Office for District 57 = 56 50

= 1%

The final index value for travel between schools and the district office is 195 for District
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Appendix I.
Calculation ofthe GCEI
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Index Calculation and Formulas

Fixed-Market-Basket (FMB) Approach

Briefly, the FMB index approach makes the assumption that the public school distnct
purchases the same inputs over time to produce educational services for the students enrolled. It
makes use of data about the pnces and quantities of these inputs (e.g., teachers and instructional
aides). Exhibit I-A illustrates how a fixed-market-basket index may be constructed for a public
school district. In this simple example, it is assumed that there are only two inputs utilized by
this school district: namely, teachers and instructional aides. Obviously, a real public school
distnct uses many inputs to produce educational services, and the GCEI presented in this report
reflects these other inputs. However, for the purposes of illustration, this simple two-input
model of a public school district may be used to demonstrate one of the problems that anses in
the construction of price indexes. The problem is that the combinations of inputs (i.e., market-
baskets) used to produce a given level of services or outputs are not fixed, and the estimated
index of cost differences (whether geographic or inflationary) will depend upon which
observation is chosen as a base for purposes of calculating the index.

Exhibit 1-A shows the budget or expenditures of a two-input school under alternative
assumptions for two different distncts. A and B. designated in column 1 [The reader should
note that districts A and B can either be the same district at two points in time or different
districts at a single point in time. Tne analysis and interpretation will be the same) Columns 2
through 5 represent the pnces (S. W) and quantities (T, A) of the two inputs -- teachers and aides
-- purchased by distncts A and B. The first six columns are relatively self-explanatory. In
distnct A, district A paid annual wages amounting to S31.000 per full-time-equivalent (FTE)
teacher and employed 0.0500 FTE teachers per pupil (i.e.. 1teacher for every 20 students). In
addition, district A paid an average price of $15,000 per FTE instructional aide and employed
0.0125 FTE aides per pupil (i.e.,, 1LFTE aide for every 80 students). In distnct B, the annual
wage of a full-time teacher is $33,000 (10 percent higher than distnct A) and the district
employed 0.0550 FTE teachers per pupil (i.e., 1FTE teacher for every 1S.2 pupils). FTE salaries
for instructional aides are $15,500 in distnct B (3.3 percent higher than in distnct A) and the

distnct employed 0.02 FTE aides per pupil (i.e.. 1 for every 50 students).

The total in column 6 is the actual per pupil budget of each distnct. Based on these
figures, distnct A spends $1,688 per pupil and distnct B spends $2,125 or 25.93 percent more
than distnct A. But how much of this increase in the budget was due to inflation in the prices of
school inputs, and how much was due to increases in the quantities of school inputs purchased?
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Exhibit I-A. Hypothetical Example of a Fixed-Market-Basket Public School District

Price Index
Alternative FMB.
Average Average FTE Total Simulated Budgets CEls Using
Annual FTE Annual Aides Budget Using Inputs From: Inputs Froth:
Teacher Teachers Wage for per per District District District District
District Wage per Pupil Aides Pupil Pupil A B A B
(1) ) (3) 4) (S (6) (7) (8) (9) (10)
A S30.000 0.0500 515.000 0.0125 S1.688 S1.688 51,950 100.00 91.76
B S33.000 0.0550 S15.500 0.0200 S2.125 $1,844 $2,125 109.26 100.00
Index: B/A 1.1000 1.1000 1.0333 1.6000 1.2593 1.0926 1.0897 1.0926 1.0897
% DiH. 10.00% 10.00% 3.33%  60.00% 25.93% 9.26% 8.97% 9.26% 8.97%

Columns 7 and 8 simulate the budget for these sample districts under alternative
assumptions about the market basket of school inputs purchased. Column 7 simulates what the
each district’s budget would have been if it had purchased the same quantities of school inputs as
district A. Column 8 simulates what the district budget would have been in each year if it had
purchased the same quantities of school inputs as did district B..

Comparison of these simulated budgets using the fixed-market-baskets of inputs permits
one to develop estimates of price inflation between the two years, since the only differences
between the two budgets presented in each column are the differences in pnces of the inputs.
For example, using district A purchases of inputs as the base, one defines the CEI to be 100.00
for district A (tl'e base district), and computes an index of 109.26 (the ratio of 51,844 to $1,688)
for district B. Since the quantities of inputs are fixed, the only difference between these two
simulated budgets are in the pnces paid for the inputs. An estimate of inflation between the two

years using year las the base is calculated as follows:

Estimate of price inflation = 100 x (1.844 - 1.685)/1,688
9.26%

If distncts A and B are simply the same distnct in two different years and A represents
the first year of the series and B represents a subsequent year of the senes, this representation of
the CEI would be referred to as a Laspeyre index (which is defined as the index based purchases

in the earliest year in the series of data).

The problem that arises becomes apparent when a different base distnct (or year) is
selected to calculate the FMB index. If district B purchases of inputs are used as the base (see
columns 8 and 10), the CEI for distnct A is 91,76 and the CEI for distnct B is 100.00. Once
again, since the quantities of inputs are fixed, the only difference between these two simulated
budgets are in the prices paid for the inputs. An estimate of inflation between the two districts
using distnct B as the base is calculated as follows:
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Estimate of pnce inflation = 100 x ('S2.125-S1.950V S1.950
8.97%

In both cases, the ratio is the difference, divided by distnct A's simulated budget. Again,
if this comparison is of the same district at two points in time, the CEI calculated based on the
later year's purchases of inputs (district B in this case) is commonly referred to by economists as

a Paasche index.

Both of these indexes represent fixed-market-b2sket public school district price indexes.
Each essentially represents a weighted average of the price inflation for the two school inputs
where the weights are the quantities of inputs purchased. These weights simply measure the
importance of each input in the overall budget for school services. It is no surprise that the two
indexes result in different esumates of inflation because each uses a different set of weights. The
Laspeyre index, which uses district A (i.e., year 1) budget shares, in this instance provides a
higher estimate of inflation (9.26 percent) than the Paasche index (8.97 percent), which uses

district B (i.e., year 2) budget shares.

It should also be noted that in this simple example the quality of school inputs is assumed

to be constant between districts A and B. Consequently, salary differences in this simple
example are assumed to reflect differences in the prices of comparable teachers and aides.

Because data are simply not available on all of the detailed quantities and prices of the
individual items actually purchased by school districts, it is necessary to use an alternative
expression to define the FMB CEI. That is. data on the quantities and prices of books and
computers and even different categories of personnel (administrators, teachers, custodians, and
aides) are not available in the simple form expressed in Exhibit I-A. The data that are available
are generally expressed in the form of shares of school distnct budgets allocated to different
categones of inputs and different indexes from vanous sources on the changes in the prices paid

for individual inputs.

The FMB CEI presented above can be expressed in the following form:

Eq.J-J FMB-CEI=TClbx TSHAREa + ACIdxASHAREa
where
TClb = the teacher cost index for distnct B (the ratio of FTE teacher
salanes for distnct B to FTE teacher salanes in the base district A
in this case):
TSHAREa = the proportion of school distnct budgets allocated to teachers

salanes in the base distnct A (i.e.. the budget share for teachers);
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AClb the instructional aide cost index for distnct B (the ratio of FTE aide
salanes for distnct B to FTE aide salaries in the base distnct A in
this case);

ASHAREa = the proportion of school district budgets allocated to instructional

aides in the base district A (i.e., the budget share for aides),

Using the data from table 1, one can calculate the Laspeyre index as follows:

TClb 100 x $33,000/$30,000 = 110.00
TSHAREa $30,000 x 0.0500/$1.688 =.89
AClb 100 x $15,500/$15,000 = 103.3"
ASHAREa = $15,000 x0.0125/$1,688 =.11

Eq. 1-2 Laspeyre Index (comparing B to A) =110.00 x .89 + 103.33 x .11 = 109.26

The Laspeyre index is the one most commonly used for the development of price indexes
and is currently the methodology used by the Bureau of Labor Statistics (BLS) for the
calculation of the consumer price index. However, it should be noted that the BLS does change

the budget weights (shares) corresponding to each component about every ten years to account
for differences in spending patterns over time.

Using the data from table 1. one can calculate the Paasche index, which uses district B as
the base district, as follows:

TCla = 100 x S30.000/S33,000 =90.91
TSHAREb = $33,000 x 0.0550/$2,125 = .85
ACla = 100 x$J.5,000/$15,500 =96.77
ASHAREb = $15,500 x 0.0200/$2,125 =.15

Eqg. 1-3 Paasche Index (comparing A to B) =90.91 x .85 +96.77 x .15 =91.76.

Inverting this Paasche index to compare district B to district A, the index of relative cost
differences is 108.97 (=100 x 100/91.76).

It can be seen that whichever way the indices are calculated (i.e.. using actual quantities
or budget shares as weights), the Laspeyre and Paasche indices are different because ";ach uses a
different base measurement. While both indices purport to measure the true cost difl. 0
between district A and B, it can be shown that the Laspeyre index over-estimates the rate of
inflation (using district A and B to represent the same distnct at two points in time), while the
Paasche index under-estimates the rate of inflation. The reason for this lies in the fact that
neither of these FMB indexes account for the substitution of one input for another that occurs as
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relative pnces of the inputs change. This is commonly referred to as commodity substitution in
the literature on the development of pnee indices.

The notion underlying commodity substitution is easily understood, though more difficult
to measure. It is simply the notion that one can produce the same level of educational quality "or
consumer satisfaction) with various combinations of the inputs, i.e.. teachers and aides. Using
the example in table 1, the relative price of teachers is higher in district B. There are two ways to
illustrate this. First, district B pays 10 percent higher teachers salaries than distnct A. while
district B pays only 3.3 percent higher salaries for aides. Second, the ratio of teacher salaries to
aide salaries is higher in district B (i.e., 2.13 =33,000/15,500) than district A (i.e.. 2.00 =

30,000/15.000).

Whichever way one measures it. one might expect that district B could produce the same
quality educational services as district A by substituting teachers aides for teachers. But it is
precisely this impact on quality of educational services that one cannot measure. In fact, in the
simple example in table 1, one can see that there has been a substitution away from teachers to
aides in district B relative to district A. That is, the ratio of teachers to teacher aides is higher in
district A (i.e.. ratio of teachers to aides is 4.0 =0.0500/0.0125) than in distnct B (i.e., ratio of
teachers to aides is 2.75 =0.0550/0.0200). But district B purchases more of both inputs because
it simply has greater revenues to spend on educational services. While the FMB CEI controls for
the level of usage of teachers and aides in calculating the impact of inflation, it does not account
for the possibility of this substitution between inputs that may tend to occur in educational
production. Substituting purchases away from the relatively more costly input will tend to
reduce the difference in expenditure required to achieve a given level of educational output (or

quality).

Superlative Indexes and Commodity Substitution Bias

Recognizing this problem, how does one deal with the commodity or input substitution
bias that occurs with the FMB estimates of the CEIl. Economists for years contended that the
only way of resolving this problem required detailed knowledge of the parameters that underlie
the input-output relationships in education. As Caves. Christensen, and Diewert (November,

1982) state it:

Comparisons based on econometric estimates of the structure ofproducnon have often
been viewed as being more desirable than index number comparisons: this view is based
on the beliefthat index numbers are consistent only with restricted structures of
production. Our results show that this beliefis erroneous: infact, the structures of
production, which we have considered in this paper are so general that thex would be
difficult to estimate econometrically. (p. 1411)

Past- 10h American institutesit r Research



Alaska Schoo: Dis.rtsr Cus:  rar. r:nj. K-~ -

What Caves. Christensen, and Diewert show is a way to estimate the differences in the
costs of living between two individuals at a point in time or for the same individual between two
points in time using exclusively observed information on prices and quantities purchased. Thev
show that an index number originally proposed by Tomqvist (1936) can be used to measure the
geometric mean of two cost of living indexes based on the utility functions of two different
consumers facing different prices, purchasing different quantities, and with differences in taste.
This is the equivalent of saying that this Tomqvist index can be used to compare the costs of
education between two districts with diffenng perceived technologies for producing educational
services and facing different prices and purchasing different quantities of school inputs.
Formally, this index may be written as follows:

Eg. 14 In TCEI(B.A) =r (I/2)-(P4B)+P4A))-[In (CUB.A))}
whereTCEIL(B,A)= the Tomqvist cost-of-education index between districts B and A.
£r = the sum over all school inputs, r
CUB.A) - the cost index for the  school input (e.g., teachers, school

administrators, teachers’ aides, books, supplies and materials)
comparing districts B relative to A;

P4B), Pr(A)= the average proportion of total expenditures allocated to the rlhschool
input in districts B and A. respectively.2'

One of the critical features of this formula relative to that of the FMB CEI is that to
calculate the superlative index requires information on the budget shares for each input from
each observation included in the analysis as well as relative price differences. Again, districts A
and B may represent a single district at two points in time or two districts at the same point in

time.

Expanding the comparisons of two distncts A and B to a multilateral setting necessitates
the use of a benchmark district. In Alaska, that benchmark distnct is Anchorage. In the formula
above, district A is Anchorage and district B represents any other distnct in the state. Each
school district in turn is compared to the Anchorage.2B

The Tomqvist index assumes a translog production technology with identical second-order coefficients on the
school input prices. This equality also requires expenditure-minimizing behavior and permits only the idemification
of the geometric averages of the true indexes rather than each individual index derived from the perspective of each
district. Diewert (1976) showed that the Tomqvist index is exact for the homogeneous translog form and is, for this
reason, regarded as a superlative index. A superlative index i defined as one that is exaci for a ‘flexible’ aggregator
rfgnctional form (Diewert. 1976).

The use of the arithmetic mean value of the various statistics in equation 6 preserves the transitivity of the index
in comparisons across more than two districts. For a more complete discussion of the issues involved in multilateral
comparisons, the reader is referred to Caves. Christensen, and Diewert (March 1982).
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Exhibit I-B illustrates the steps involved in calculation of the Tomqvist's superlative
cost-of-education index fSCEI) between distnct B and the hypothetical distnct A. New columns
4 and 7 have been added to Exhibit I-A to present the budget shares needed to calculate the SCE1
in equation 6. The natural log (In) of the cost index for each input component (i.e.. teachers anc
aides) is presented below columns 2 and 5. The average budget share for each input, which is
required to calculate the SCEI si presented below columns 4 and 7. The natural log of the SCEI

is calculated as follows:

Exhibit I-B. Hypothetical Example Comparing the Tornqgvist Index to the Fixed-Market-

0.08727 - 0.09531 x 0.8715 +0.03279 x 0.1285

Basket Index for Public Schools

Average
Annual
District Wage
A S$30.000
E S33.000

Index Calculations
CUB.AI
CltB A 1.1000

Tornqvist Index

in CUB.A, 0.09531

Teachers

FTE
per
Pupil

0.0500

0.0550

Budget
Share

S1.500
88.89%
ST.815
85.41%

Avg
Share
87.15%

Average
Annual
Wage
S15.000

S$15.500

1.03-33

0.03279

Aides

FTE
per
Pupil

0.0125

0.0200

Budget
Share

S188
11.11%
$310
14.59%

Avg
Share

12.85%

Total
Budget per
Pupil

S1.686

§2.125

1.2593

In TCEI(B.A)

0.097276518

Simulated Budgets
Using Inputs From:

District
District A B
Si.688 S1.950
Si,844 S2.125
1.0926 1.0897
Tornqvist
Index
1.0912

Alternative FMB,
CEls Using Inputs

From:
District District
A B
100.00 91.76
109.26 100.00
1.0926 1.0897

Finally, the SCEI - In (0.08727) = 1.0912 which falls between the Lavspavre or district

A-based index of 1.0926 and the Paasche or distnct B-based index of 1.0897 calculated

previously.
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Budget Matrix

Below is the budget matrix corresponding to the function and objects of expenditure

included in the operating budget reported by Alaska school districts to the ADEED. Each cell
contains a symbol corresponding to the school input cost index that will be assigned to that share
of the budget. Under an FMB-GCEI. we would use the Anchorage budget data to calculate the
appropriate standardized budget shares against which rhe index would be calculated for every
school district. Under the SGCEI approach, we would use the budget share data for each district
relative to the budget shares for Anchorage as in Equation 1-4 to calculate the overall cost index.

Legend to the budget matrix on the following page:

»

«smtnran Insatuses wr R estarcr

teachers is the budget share allocated to teachers only, which are those cells associated
with direct instruction within the operating codes ranging from 100 to less than 400
classified is for all classified staff at the school or district level

teach/class refers to the benefits section of the budget share being divided among
teachers and classified staff, with the weighting determined by the proportion of salaries
given to each group within an operating fund

admin is for administrators from schools and the district office, as well as certified staff
not coded as teachers (e.g., specialists, guidance counselors)

admin/class refers to the benefits section of the budget share being divided among
administrators and classified staff, with the weighting determined by the proportion of
salaries given to each group within an operating fund

energy is the amount spent on energy and utility services

paper is the amount spent on instructional materials and office supplies (the cost of
purchasing and transporting a case of paper is used as a proxy of this cost, and that is why

the budget share is named as such)

food is the amount spent on food supplies (the cost of purchasing and transporting a case
of milk canons is used as a proxy of this cost, and that is why the budget share is named

as such)
window is the amount spent on maintenance (the cost of purchasing and transponing a
window is used as a proxy of this cost, and that is why the budget share is named as such)

travel_| is for teacher professional development to thedistnct office and to Anchorage
(with 50 percent of the total going to each budget share)

travel_2 is between schools and the district office (which may include specialists, other
itinerant staff, district administrator support, or travel for personnel

travel 3 is for school administrators

travel 4 is for district administrators

trﬁveI_S is for maintenance and operation, what isreferred to aspurchased services in
Chapter 5
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Exhibit 1-1. Budget Matrix

Al ASKA DEPAm MENT OF EDUCATION AND EAfll Y DEVEI OPMENT Onto 11/fi/2000
nanauis llwso cotlos civtesoiM with 1/10 199fi CO A
L liool Dislilcl
HXJ 200 220 300 350 400 510 550 600 700
Instruclion Spec Ed Spec Ed Support Support School District Dial Admin  Operations Sluuenl I dial llii.lllcliiHi
Operating Fund Instruclion Suppod Students Instruclion Admin Adtnlri Support & Malnl Aclivlllos Instruclion
Cerlilied Salaries loacher 73?! teacher ' teacher W1?' jeacher’"*' teacher” ? .'Viadmin admin admin admin Qdmin 0
Nun Certified Salaries classified classllled dassilied" classified . clasolllod clasollled. . classified classllisd claosllled dassilied 0
Employee Benefits Teach'ar/cleioB leacher/cInBS leacher/ciass ieacher/class loacher/daBS odmirvdnss admin/class admin/class admlri/daas " admin/dnsi 1]
Prulessiorial/Tech Services admin admin admin admin adinln admin admin admin admin admin 1]
Slall Travel IravelLl Iravol 2 IravelL2 liavel_2 travel. 2 Iravel.3 lidvel._4 travel .2 traval.5 Iravel.2 (
Sindcul Travel n/a n/a n/a n/a n/a n/a n/a rt/a rt/a n/a @
Uhlrlies Services energy energy energy eneigy energy energy enerny energy energy energy (
Oilier Purcli Sivs /Insuianct travel.| travel.2 Iravel.2 Iravel.2 Iravel_2 Iravel_3 liavoL4 Iravel_2 Iravel.5 Irevel.2 1]
Supplies,Maleiials.Media paper paper paper paper .i-v:; paper. ' paper poper: paper'l-WJenergy taperl!drr @
Tiiilinii and Stipends teacher teacher Icaclter teacher-e« leacher admin admin admin admin admin 1]
Ollicrrludirect n/a nia n/a n/a n/a n/a n/a n/a n/a it/a 1]
TOIAILS 0 $0 $0 10 $0 $0 SO SO SO O Se)
Special Ed
Special Mev Funds ranspiiilaliui Fond Teacher Coinniunily Title 1 lllo t Tille VI Tllle VI Qilier Special llllo 1 |
Service llousing Service Carryover Carryover Revenue Funds Title VI O Migrant Fd
Tlle 1 Title 1 Title VI Tlile VI
Etpeinliliiies Instruction Support Instruclion Suppod Instruction Support
Ceiiilicd Salaries admin admin admin admin teacher : teacher.- ,i' » leacher: i ‘Trleacher «uf teacher"m\\WVietidiar«'ls teacher r leacher
Nun Certified Salanes classified classified dassilied classilled ' classllled classllled . classlled .’ daBsllled dassilied classlled , daaollied dassilied
Employee Beuelils ‘admin/class admin/class odmin/clasB  admin/class Icacher/class toecher/class leactier/daaa teacher/dess teacher/claaa faacher/cinss teacher/class’ |eacher/class
Piolessional/leeli Services admin admin admin admin admin adrri'n admin admin admin admin adrifo admin
Slall travel travel 2 travel. 2 Iravel.2 Iravel_2 Iravol_2 Iravel 2 IravelL2 liavol.2 IrBvel..2 Iravel.2 Iravel.2 Iravnl 2
Sludeul Travel n/a n/a n/a n/a nla n/a n/a n/a n/a n/a n/a n/a
Uliliies Seivices energy eneigy energy onergy onergy energy energy energy enorgy oneigy energy enorgy
Olliei Purcli Srvs/InsuiancrliavelL?2 load Iravel.2 Iravel_2 Iravel.2 travel_2 Iravel.2 Iravel_2 Iravel.2 Iravel.2 Iravel.2 travel .2
Supplies, Materials.Media  'papor lood paper p ap e r - paper: «if »<i paper paper- WP8r.>**/t V'\pal>mefat7J*papeilftWR _ paper r.T/V'SSaper. 1
Tuition and Stipends admin admin admin admin laadier' t taaclier V leadier eacher™ rteacher”’I' Iriacher.Srm leacher 'm 'i teacher
Olliei/liidirecl t/a n/a n/a n/a n/a rt/a n/a rt/a n/a n/a n/a n/a

Capital Outlay EO-Piopeit- B&9 : ;

IOIAIS SO 10 $0 0 O 0O SO $0 $0 $0 O O
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Exhibil 1-2. Listing of the Budget Shares and Their Corresponding Indexes for use

in the SGC

Budget Share
Budget Share

Budget Share:
Budget Share:
Budget Share:
Budget Share:
Budget Share:
Budget Share:
Budget Share:
Budget Share:
Budget Share:

Budget Share
(0.5) * Budget
(0.5) * Budget
Budget Share

El and FMB-GCEI

. ADMINS

CLASSIFIED

ENERGY

SUPPLIES: Food

Amount vith NO CODE

SUPPLIES: Instructional and Office

TEACHERS

TRAVEL: District Admins

TRAVEL: Maintenance

TRAVEL: School Admins

: TRAVEL: Schools to D.O.
Share: TRAVEL: Teachers
Share: TRAVEL.: Teachers

: SUFPLIES: Maintenance

American Institutes for Research

Index

Index: Administrators (Todit)

Index: Classified Staff (Regression)
Index: Energy

Index: Food

“Index value of 1”

Index: Office and Teaching Supplies
Index: Teachers (Salary & Benefits Regression)
Index: Superintendent P.D. in ANC Travel
Index: Maintenance Travel

Index: School Oversight Travel

Index: Schools to D,0. Travel

Index: Teachers P.D. to D.O. Travel
Index: Teachers P.D. to ANC Travel
Index: Maintenance Supplies
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Exhibit 1-3. Budget Shares

Daw;i Nare
Itsu Gaieve.
Aleutian Region
Aeusans East Borougn
Aororag:
Aette isuno
Benng Strar
BnsM Bay Boruugn
QutnamBeo.tr
Cnugesi
Coooet Rw
Ccrowa Gty
Graig Aty
Deo Geery
Derdli Borougn
OtngremQy
Fairmanns NormStar Boroujn
GaleraQy
Hanes Borougn
noonan City
Hyoeoutg Clly
Ifttarod Area
Juneau Borougn
Kane Gty
Kasnuramul
Kenai Penmstia Borougn
Kecnman Gateway Borougn
Kianon Qr
nociar isiano Borougn
KUBOLK
une An2Penmstia
Loner Ktenpiiim
Loaer Yuun
IVbianusne-Susina Borougn
rrerana Qy
Norre City
NormSioce Borougn
Normesi Arc:
Pelican Gy
Peiersouig Gy
Prinid isiano
Sainl Marys Qry
5ra Borougn
Stagnev Qy
Sourressl isiana
Soumesi Region
Tarera Gty
Unaiasna City
Vaioez Gty
virangeii Gty
YanusatGiry
Minmon Rais
\uron Kovwum
Yuol

Pact I |-l

Buogt:
Snare

Buogr!
St

TRAVEL: Buogei Slur* TRAVEL TRAVEL
Softod  Softodls  TRAVEL  Taacnen
toDC  Ttjenrrs

Buogtt _ Arount - SUPPLIES

Stun:  Buogei Snare Smir  <tinNO initrucoonal ~~ Stun Duma  TRAVEL

ADVINS %IFIED ENRRGY QOB andOtlice TEACHERS Acnrra Uamterunc
1054% 175 171% w05 02% 515 03% 245%
kel A%  518% 3% 782, 9%  62% 145%
850% 1205%  Bew 103% 38% 2013%  152% 30%
56%% M519% 420 -00t% 314% 5% 00 158%
1024% 1986%  716% 219% 271% 5200% 0%% L12%
63% 273% U32% 173% 355% M 096% 1.02%
80% 74% 9% 240% 202% 519% 015% 191%
138% 1514% 1081% 223% 2% 4961%  173% 140%
98 1590%  95% -070% 623% 20000  230% 13%
855% 08% 786% W% 67M% L% 0% 151%
715% 1941% 769 016% 4148% 5450  03% 210%
B3% 708%  468% 264% 446% 09%  055% 18%
801% 1858% 810% 072% 27% 559  015% 251%
863% 200% 106686 7% 28% 4740%  065% 144%
710% 79% 5%% 195% 38% 518% 053% 104%
5% 2A9™%  463% (028% 356% 0% 0% Q7%
660% 1423%  964% 180% 0%% 22%  09M% 187%
1007% 905% 74 155% 206% 576%  OB% 065%
10.31% 1998% 1036% 050% 383, 4421%  024% 5%%
1421% 1208% 8% 157% 156™% BT 08 A%
50™% 201% 1760 w02M% 653% 027 098, 083%
55% 2531% 36 W048% 120% 509  008% 08%
10 16% 798% 9% 274% 35% 49% 078% 360%
139%% 1958%  75% 23% 8% 207% 13% 0%
58M% 1631% 57% 045% 226% 5316%  008% 815%
5% 1949 683% 09% 339 578%  013% 113%
1054% 1625% 8971 270L 362% B8%  ter. 0669,
801% 1968% 789 14% 26% %78 018% 076%
T48% 249 1126% 126% 28% 4730 073% 1.38%
453% Uedn 16486 303% 4791 4704% 1309, 2.15%
78% 50 M6 mO46L 358 4B7%  021% 1369,
873% 1853% 109 09% 2649 5279, 13% 117%
51% 016% 4%% 00% 300 63300 005% 115%
848% 1210% 4% 223% 26641 9%  064% 188%
470% 20,751 9701. 066% 23%% %edn 0319 1L34%
40% BHI1%  BS%  175% 380 09% 049 08%%
5% 5% 43 «03% 48%%0 41330, 0601 48
1261% 28299, 7789. 519 650% 2019% 0230 2189.
663% 740% 10429, 1060 3% R88% 0229, 1201
93 4% 1062% 202% 391% 43479, 147, 137%
12.31% 15820 1020% 29™% 4239, 223l 280 183%
963L. 1273% 4571 0419, 29%% @70 0459 32%
851% 002%  752% 333L 5'3% 47879, 039 2089,
85/ 04% 759 05% <15% 0430 084 480L
841% 1748,  901% 046% 70 ,, 063 0830 216%
2156% 1776% 1998% 3009 4409, 045% 069, 140%
1325% 149 898 458L 338~ 4989, 1049 1631
824% 016% 6279 143% 23% P17% 0209 082%
T42% 078% 607. 151% 4189 B79 100 0809,
11.84% 1862  961% 0391, 41 849 1 7% 095%
1105% 1739, 2%% 6% 4719, P L& 241%
11 7% 1464, 167% 059 469* 43389, 207, 2009,
1037% 27661, 561 159 6% B0 2291 152%

Aamms
003%
003%
010%
00%
018%

018%
025%

00%%
0%
002%
013%
008
003%
001%
213%
007%
008%
01™%
02%
008%
002
016%
008%
Qo0r9

03\

0209,

016%

017%
026%
02%
003%
00%
023%
003%
0189.

0119.
0109.
(0289
0083
008L.
001%
013%

0071,
0189,
00%%
049i;
008%

00%%

1201

252%
04%%
28M%
184%
063%
062%
473
230%
184%
241%
091%
06,

312%
114%
152%
002%
236%
063%
09

130

28%
108%
056%
088%
0.22.

03m%
1%
3591

249"

173%
03%%
09™%
121%

127%
278%
064%
0472,

154%
0%
0289
03?.

167,

113%
03%
035%
337
038%
09?.

080%
20M%
2405

St

0BP%
08%
sir.
otr.
064%
4600
35M
05%%
174%
P6%
112%
471%
116%
040%
03%
07%
133%
015%
141%
026%
200%
076%
007%
128%
051%
023%
068%
03%
00
008%
159%
0171,
024%
100%
0487,
4%
0.15%
051%
008%
09%6*;
063
038L.
0169.
1 %
1.33%

035%
0041
051L
077,
0179.
10?.
159*,

F
TRAVE. Buogel SlrE%rt
halt  Maintenance
01%
040% 13X.
256% 120%
008% 141%
012% 00<%
220% 122%
178% 046%
030% 094%
08™ %
0.31% 487,
056% 145%
236% 104%
058% 18%%
020% 041%
018% 09?,
03™% 021%
06M% 478%
008% 027%
0.71% 074%
0.13% 200%
100% 1.31%
018% 015%
004% 059%
06/% 365%
025% 18%
012% 148%
03%% 045%
0.19% 176%
00%% 093%
00% 213%
Q7% 118%
006% 1.34%
012% 07%
050% 673%
024% 156%
023% 26%
017% 152%
025% 890
003% 055%
048% 28
033% 605%
019% 051%
008% 447%
05%% 070%
067 233%
001% 040%
019% 150%
002% 068%
026% 1477
03% 2,001
006% 181%
051% 151%
07% 248%
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Exhibit 1-4. Index Values

Dutncl flame
aisjq Gatenay
Aeucan Begior
Aeutiars East Bormug
Anoiotage
Anrere mans
Berng Scar.
BrstolBay Borougn
CratramRegion
Qugm
Coooer River
CoroovaCity
CragQty
Delia Giesty
Derdli Borougn
Diingremdity
Fairaanu Nom Star Borougn
GaienaCity
Haines Borougr
HorenCity
Huoatiuig City
laiDiod Area
Juneau Borougn
Kare Clty
KasViramut
Kenai Penmstia Borougn

Kesnmen Gaievev Borougn
Kiawock City

Koaakisiang Borougn
Kusok

lane Ao Penirsuia

Loner Kustotwim
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Sucenauve FVB moei
126 129
| « 290
149 167
100 100
103 105
155 2-
LIS 120
120 18
129 140
115 115
107 107
109 108
103 LU
109 108
113 116
108 109
126 121
103 106
112 116
110 107
140 247
1.02 103
109 L1
125 129
103 104
101 103
104 106
112 121
1.2 14
146 208
139 16l
140 236
099 101
117 109
1IE 117
158 216
148 156
114 136
101 102
129 4
128 129
103 109
100 100
107 115
126 137
129 127
119 121
105 107
100 102
117 124
146 A
144 16
1.3l K’

Inoex \Alte  Vaite  Arammisnim

097
125
110
IX

0%
105
101
105
11

09
09
09%5
0%
097
102

097
097
A
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100
093
09
109
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097

88SRE
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107
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tie2)
125
112
1.X
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101
097

105
101

109

e

moei
ClauiliecC ~ moei
Staff  Energy

10 319
123 49'
112 33
IX IX

093 075
119 aMm
IX 2X
0R 372
08 143
105 237
0% 164
(0)4 187
(0) 233
10 166
106 216
104 161
114 287
()4 180
093 4&
0a 123
098 512
102 074
0% 23
114 276
1.X K7
0® 0%
09 187
103 195
107 167
09 462
123 343
113 317
()4 106
098 1.8

112 24
146 93l

124 438
OX 128
091 124
122 13

109 A
03 091

(0) 16
087 112
103 34

103 467
106 1B
0% 16l
105
097 3D
106 543
106 473
108 358

inocr

inrex ~ Officeino  Tucners

Travel
187
522
362
IX
1.X
4%
212
227
A
139
0.X
115
109
IX
110
105
133
132
128
135
513
102

272
115
09!

102
131
187
414
2%
534
107
121

13
425

091

SuBones
154
187
14.
IX
1.X
137
182
524
232
143

131
201
158
124
122

158
135
163
173
145
116
149
105
12
135
110

171
162
408

128
157
123
1337
110
IX
IX
1K
107
4f
1%
21
159
135

13
leg
173
247

moil’ noil’ rnoii mot|
i Tucnerc  moei  Sucenntefloem  Scnoo
Hitnienance Teaming P.0.100.0. POIOANC ScnooU10 PD.a KHZ  Owrcigr:  moil
Travel Travel DQ Travel Tram Trael  Tucnen

221 108 22' 165 22- 125
MH DR 226 32 1662 i
778 1410 206 =+ 5% 114
IX 100 IX IX IX IX
100 27 1.X 230 [.X IX
1X23 1968 15046 206 11305 11
IX 9M IX 164 IX 103
4% 9@ 9% 154 2157 0%
AN 608 467 IX 1, 0%
167 708 167 125 1. 0%
1.X 8 100 1.X [.X 104
100 246 IX 407 IX 102
1.X 607 IX 110 1.X 100
189 791 1 141 189 [.X
IX 920 IX 167 I.X 108
IX 634 IX 150 I.X IX
100 1074 IX 19 IX 104
[.X 9 [.X 178 [.X 09
I.X 1209 1.X 219 I.X 0%
IX 11.41 [.X 207 I.X 102
23619 1862 18240 174 0eor 101
[.X %2 I.X 177 I.X 101
100 1227 I.X 222 [.X 097
IX 12X IX 2% 1.X 108
363 692 363 120 363 OX
100 1072 IX 185 100 104
100 16 [.X 21 100 097
1998 1007 1265 178 497 103
402 1333 4021 183 Q02 IX
16538 1355 P 164 5526 104
67% 1062 4604 167 2310 107
16994 254 14690 222 12X 109
149 609 1% IX 149 OX
100 614 100 147 100 0%
100 1280 100 23 IX 106
X64 70 0% 2% 462 118
345 1276 6% 206 1939 14
I.X 13.X IX 253 [.X OX
100 266 IX 2B IX 101
316 1600 318 237 318 113
100 1227 IX 222 [.X 101
IX o3 1X 17B [X 102
IX 1043 IX 18? IX 0%
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Exhibit 1-5. Categorical Information

DomaNane
Alasu Gaiewa,
Aleutan Rects'
Areuoans East Borougr
Aonotae
Amece tstare
Berng Suit
Bnsta Bav Borougr
QnamamRegies
Onugeol
Coocer River
ConwaCuy
Crag Gty
Deita Greer/
Derdli Borougn
Cecrgrem(ty
Fairoarus NormStar Borougn
GaienaDiy
Haes Borougn
nooranCity
Hyeourg @y
isarod Area
Juneau Borougn
Kare Qy
Kasnunamut
Kenai Peninsula Borougn
Kecnixan Gatenay Borougn
Kianod@Qry
Koaan isiara Borougn
Kuscur
Lane And Peninsua
LOner KLROWT.
Lover RN
itanuSRa-SLsina Borougn
Nerana Gty
Norre City
NormSioce Borougn
Normuest Arcor
Peican City
Peteisourg ON
Prondlistano
Saint Mans On
Sitia Borougn
Skeguev GN
Sourresst isiano
Soumnes; Region
Tarera Gty
unaiasna City
Vaioei Gty
Weangeti ON
Yakutat ON
YurcoHats
Yukon KINtUR
Yutinl

Page 1To
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Exhibit 1-6. Comparison of the AIR GCEI and the Current Alaska Cost Index
(data are sorted alphabetically by district name)

District Name
Alaska Gateway
Aleutian Region
Aleutians East Borougn
Alyeska

Ancnoraoe

Annette isiana

Bering Strait

Bnstol Bay Borougn
Chatnam Region
Cnugacn

CoDDer River

Coroova City

Craig City

Delta Greely

Denali Borougn
Dillingnam City
FairoanKS Norm Star Borougn
Gaiena City

Haines Borougn
Hoonah City

Hvdaourg City

icitaroo Area

juneau Borougn

Kaite City
Kasnunamiut

Kenai Peninsula Borougn
Ketchikan Gateway Borougn
Kiawocx City

Kooiax island Borougn
Kusouk

Lake And Peninsula
Lower Kuskokwim
Lower Yukon
Matanuska-Susitna Borougn
Mt. Eagecumoe
Nenana City

Nome City

Norm Slooe Borougn
Northwest Arctic
Pelican Citv
PetersDurg City
PnDilol Island

Saint Marys City

Sitka Borougn
Skagway City
Soumeast island
Soutnwest Region
Tanana Citv

Unaiaska Cily

Vaioez City

Wrangell Cily

Superlative GCEI
1.28
146
149
1.00
1.00
1.03
1.55
1.19
1.20
1.29
1.15
107
1.09
1.09
109
1.13
1.08
1.26
103
1.12
1.10
140
102
1.09
1.25
1.03
101
1.04
112
121
146
1.39
140
099
1.03
1.17
1.16
1.58
148
114
101
1.29
1.28
1.03
100
1.07
1.26
1.29
119
1.05
1 00

American Insmuies tor Research

Current Alaska Cost Superlative GCEIl and the difference >=

Index
129
174
142
1.00
100
101
1.53
1.26
112
1.29
118
1.10
101
11
131
1.25
104
135
101
1.06
1.09
147
1cl
1.03
139
100
1.00
1.02
1.09
143
1.56
149
144
101
100
127
132
150
155
129
100
142
135
| 00
' 14
12
142
150
1.25
110
100

Difference between the

Current Index
(0.01)
(0.28)
0.07
(0.00)
0.02
0.03
(0.08)
0.08
(0.00)
(0.02)
(0.02)
0,08
(0.01)
(0.22)
(0.13)
0.04
(0.09)
0.02
0.07
0.02
(0.071
0.02
0.07
(0 141
0.03
0.01
0.03
0.03
(0.22)
(0 10)
(0 10)
(0 04)
(0.02)
0.03
(0 101
10 161
0.07
10.071
10 15)
00"
0 13)
10.07)
003
(0 141
(0051
(0 16)
10.21;
(0.051
(0 04)
000

Outricts with

an absolute

0.15 (=1)
0

—‘OOOOOOHOOOOOOOOOOOOOOHOOOOOOOOOOOO

PO O OO O O po o

o o o

Districts with
an absolute
difference >=
0.10 (=1)

0
i

0
0
0
0
0
Cc
0
0
0
0
0
0
1
1
0
0
Cc
0
0
0
0
0
1
0
0
0
0
1
1
1
0
0
0
1
1
0
0
1
0
1
0
0
1
0

OO o »

Distncts with

an absolute
difference <
0.05 (=1]
i

0
0
1
1
1
1
0
0
1
1
1
0
1
0
0
1
0
1
0
1
0
1
0
0
1
1
1
1
0
0
0
1
1
1
0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
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Alaska SchoolDismct Cost Study Final Repon

District Name Superlative GCEI

Yaxutat Cirv 117
Yukon Fiats 146
Yukon kovuruk 144
Yudii: 131
Mean value 1.19
Standard deviation 0.17
Minimum value 0.99

1.58

Maximum value

Inoex

i.0£
1.67
1.5C
147

1.24
0.21
1.00
1.74

Number o! distncts with significant differences in inoer values

o /7Y

Difference between the

013
21
(0.06:
(0.161

-0.04
0.09
-0.28
0.13

Distncts witn  Distncts witn  Distncts w ir
an absolute an aosoiurc anaosoiuie
Current Alaska Cost Superlative GCEIl and the difference >=  difference >= ifference

Current Inoex

0.151=1) 0.10 (=1) 0.05 i=1i
0 .
Cc c
0
9 17 24
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Alaska School Dismc: Co:: rv,, Rr -

The personnel index reponed in Alaska School District Cost Study: Volume | - Summon
ofResults reflects a district-level aggregation of all three personnel indices. To arrive at this
index value, one must consider only the budget share spent by the distnct on personnel. Each of
the three personnel budget shares (i.e., teachers, administrators and other certified, and
classified) is then divided by the sum of the personnel budget for that district. This provides us
with the new budget shares to calculate this aggregate personnel index, which will give us the
overall cost of personnel considenng the usage of each of the three groups of employees
comprising this category. Each of the three personnel indices is weighted by its appropriate
budget shares, as denved by taking the average recalculated budget shares of the distnct and the
base district Anchorage. This creates a Tomqvist cost-of-personnel index, similar to the
Tomaqvist cost-of-education index described in greater mathematical detail earlier in this

appendix.

The other indices presented in Alaska School District Cost Study: Volume | - Summary f
Results - that is. the energy index, the cost-of-goods index, and the travel index - were all
created similarly, using the methods described above. The energy index considers only the index
value for energy, so its aggregate is the same as the energy index presented in this volume of the
study. The cost-of-goods inri ;x uses the appropriately-resca”™d budget share weights of the
index values for instructional supplies and small capital items in its aggregate construction. The
rescaling of the budget weights for the aggregate goods index uses the sum of the instructional
supplies budget share and small capital items budget share as the denominator. The aggregate
travel index uses the appropriatelv-rescaled budget share weights of the index values for any and
all travel indices considered in this volume of the study, using the sum of the travel budget shares

as the denominator when rescaling.

The tables on the following pages present the four aggregate indices, along with a
breakdown of their individual index components. The columns next to the individual index
components show the appropriatelv-rescaled budget weight for the corresponding index
component. To calculate the overall index for that category, one would sum the logarithm of
each component index, each weighted by the respective budget weight. Then, take the
exponential of the logarithmic form. This will generate the overall index value for that particular
aggregate - the value presented in the column after the distnct name.
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Aiaska Scnoo!D.'s'r" Co:.’

Travel Index

Buoge: Budge: Buage:
Inner Weigrs: inoex Weign: Buooe: inoex Wegn:
Teacners Teaaiers Teacners Teaaiers  maex Wegn: Suoer. Suoer. Buoge:
Overall PD. 10 P.O.lo PD. lo P.O.to Scnoois lo Senoolsio P.D. n PD.r inoer Weigm
Travel D.O D.O ANC ANC D.C D.O ANC ANC Scnoo. Scnoo:
inoex Trovel  Travel Travel Trave Trave. Travel  Trave: Travel  Overserf Overson:
Denali Boroucn 156 189 3.891. 791 3.89% 189 15.05% 14 12.84% 189 0.88%
Alaska Gateway 2.05 22' 3251. 10.60 3.25% 22' 16.69%6= 189 4.776= 22" 0.6"°=
Aleutian fieaior 485  276.36 326% 30.02 3.26% 2226C 322  36.84% 1662 0 44%
Ancnoraae 1.00 100 1.80% 1.00 1.80% 1.00 1157% 100 0.37% 100 0.56%
Annette Isiana 122 1.00 3.701. 12.71 3 706= 1.00 30.386= 230 B.71% 10C 1.846=
BennaSiran 17.18 18623 14.55% 19.66 14.55% 15048  15.726= 2.06 5.91% 113.05
Bnstol Bav Boroucn 211 1.00 11 46% 914  11.46% 1.00 9.71% 164 1.07% 1.00 1226.
Cttatnam Reoon 415 74.36 4.05% 9.92 4.05% 4955 12.35% 154  18.67% 2357 4.04%
Chuaacn 5.46 74.34 4.94% 6.08 4.94% 4489  27.83% 1.00 10.85% 14.04
Caocoer firver 155 167 37% 7.03 3.79% 167 2741% 125 7.66% 167 117%
Coraova Cnv 115 100 5.98% 8.82 5.98% 100 2251% 1.60 3.77% 1.00 0.70%
CraicCrtv 1.69 100 13.12% 2246  13.12% 100 18.5% 4,07 3.04% 10C 0.38%
Delta Greeiv 120 1.00 6.64% 6.07 6.64% 100 1475%6= 110 3.686= 1.00 1536=
DHImonam Cnv 115 1.00 2.66% 9.20 2.66% 100 35.966= 167 5.79% 1.00 0.90%
Fairoanks Nortn Star
Borouon 122 1.00 7 63% 0.34 7.63% 100 25.61% 150 1.78% 1.00 044%
Gaiena Cirv 138 1.00 5.16% 10.74 5.16% 100 1551% 194 6.40% 1.00 13.836=
Haines Borouoh 159 1.00 3.13% 9.82 3.13% 1.00 5.31% 178 24.21% 1.00 2.336=
hoonati Cnv 135 1.00 4.41% 12.09 4.41% 100 17.49% 219 1.376= 1.00 0.6860
Hvdaouro Citv 139 1.00 1.90% 14 1.90% 100 10.98% 207 7.126= 1.00 1.64%
iditaroa Area 15.10 23519 10.971. 18.82 10.97% 18240 15.33% 174 9.99%6= 126.0' 2 45%
Juneau Borouon 1.20 1.00 7.051. 9.82 7.05% 1.00 27.566= 1.77 1.54% 1.00 1.63%
Kaxe Citv 1.90 1.00 1.15% 1227 1.15% 100 25.086= 222 5.566= 100 0.40%
Kenai Penrsuia
Borouon 137 3.63 2251. 6.92 2.25% 3.63 8.7%= 1.20 0.64% 363 0.69%
Ketcninan Gateway
Borouon 104 100 3.25% 1022 35= 100 23786= 185 2.92% 100 1706.
Kiawocx Qv 139 1.00 5.501. 11.66 5.50% 100 8.736= 211 25.046= 1.00 4.306,
Koaiak isiana Borouor 272 1995 5991 1007  59%= 1265  155%b 178 4.85% 4.97 5.536.
Kusouk 4.65 40.21 114% 13.33 t 146. 4021  25.666= 1.83 10.01% 4021 2.336=
Lake Ana Peninsula 11.52 165.38 1.161. 1355 1165= 11159  30436= 184 9.08°= 55.26 1456.
Lower KuskOkwim B.26 67.95 7,62°. 10.62 7626= 46.04 25 8%= 167 1.9%-= 23 10 2486=
Lower Yukon 12.2' 169.94 1,581. 2154 1586= 1465C 24 47°= 222 15.266= 121.96 2536=
Matanuska-Susnna
Borouon 122 149 3.87% 6.09 3.87% 149 14.326b 1.08 1386= 149 0.96%
Nenana Citv 133 1.00 6.371. 814 6.37°= 1.00 16 406. 147 7 166= 1.00 1.306=
Nome Cnv 135 1.00 4.261. 12.80 4.26% 100 22576= 231 4 486= 1.00 3 626=
Nonn Siooe Borouon 1151 96.61 4.921. 17.02 4.92°= 70.3: 27 68% 2.56 7.91% 42 82 1.65%
Nonnwest Arctic 523 3345 1,901. 12.78 1906= 2558  21.766= 2.06 3626= 19.39 129°=
Pencan Onv 109 1.00 4 461. 13.96 4 466= 1.00 14 746= 2.52 3456= 1.00
Petersouro Cnv 103 1.00 1,531 12.86 153%6= 100 16.35'= 233 5.66% 100 312°=
Pribilo! island 382 318 5.36% 16.08 5356= 318 20.07% 287 13.356= 3IE 1 1%
Sitka Borouon 1.06 100 3.061. 9.82 303%6= 100 3.99%6= 178 5.27% 100 118%
Skaowav Cnv 146 100 2.221. 1043 2.226= 190 11.366= 189 5846= 10C 172°.
Soutneast isianr 272 16.77 441% 1476 4.41°, 1422 15.2"% 251 5 156= 0 — 0336=
Soutnwest Reoon 3.25 20.45 5.80% 10.83 6.80°= 204; 15.826= 187 8036. 2045 1426=
Sami Marvs Cnv 224 1.00 3581 12.2' 2.59°% 100 '0 25°= 222 2333%6= |1 aC 251%
Unaiaska Cnv 161 100 3.61% 1476 3616: 100 10.80°= 267 15 166= 1.00 129°=
Vaioez Cnv 1.08 1.00 1.54% 9.29 1.546, 100 *'21% 150 6.736= 10C 577°.
Wranoeli Onv 161 1.00 5471 10.22 547°, 100 12.536= 185 1843%6= 1aC 183%
Yakutat Cnv 341 15.09 4.54% 11.16 4 54% 11.62 1535'= 192 18.286= u9: 5 3%
Yukon Hats 4,83 14614 147% 1476 147% 2B 13.386= 234 17786: 350r 10?71
Yukon Kowukur. 532 5549 4.24% T 4 24% 53.82 19 2% 156 13 786= 4151 2 31%
Tanana Cnv 152 1.00 1101= 11.04 11C% 10C 12.356: 2.00 14.346= 10C
Yuom 3.2- 643 601% 1048 501°= 542 2 4M6= 181 14.326= 543 0:46
Kasnunamiui 229 100 781% 1295 7 81% 100 1741°. 234 14.936= 100 203%6=
Aleutians cast Borouon 8.96 7708 11.271 1410 112™% 5203 159%= 227 6,33'.= 25.89 0 69%6c
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moex

Mam:

Travel
1.36
1.6'
52C
1.00
1.06
4.96
212
227
1%
139
0.99
115
109
110

1.05
133
152
128
135
513
1.02
235

091
102
131
187
414
252
534

107
121
131
425
2.99
091
0.92
3.89
0.95
146
152
151
2.55
142
102
152
2.10
281
220
153
225
272
3.62

Page

Buage:
weion:
Mam:
Trave
63 446,
71.36°=
50.41%
83.89%
51.67%
48.00%
65 09%
56.85%
51.166,
56 18%
61.06%
51 74%
66.76%
52.04%

55.92%
53.89%
60.88%
71.63%
76.45%
50.28%
55.17%
66.66%

85.38%

65.10%
50.93%
62.04%
59.72%
56.72%
5347%
54.59%

75.60%
6239%
60.62%
52.92%
69.53%
72.60%
71.81%
54 65%
78 44%
76.656=
70 436=
61.12%
56 75%
65.54%
67.21%
56.23%
51.88%
64.886=
55.05%
70.81%
51.69%
50.01%
54 436=
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Aiask.i Scnoo, Dismc: Cos: Scud'; Ftnai Revon

Energy Index

Denali Borouar.
Alaska Gatewav
Aleutian Reaion
Ancnoraae
Annette Island
Bering Strait
Bnstol Bav Borouon
Chatnam Reaion
Chugacn
CoDDer River
Cordova Citv
Craiqg Citv

Delta Greeiv
Dillinaham Citv

Faiitianks Nortn Star Borouah

Galena Citv
Haines Borouon
Hoonan Citv
Hvdaburg Citv
Iditarod Area
Juneau Borouon
Kake City

Kenai Peninsula Borouon
Ketchikan Gatewav Borough

Klawock Citv

Kodiak Island Borouon
KusDUk

Lake And Peninsula
Lower Kuskokwim
Lower Yukon

Matanuska-Susitna Borough

Nenana Citv
Nome Citv

North SloDe Borougn
Northwest Arctic
Pelican Citv
Petersburg Citv
Pribilof Island
Sitka Borouqgn
Skaawav Citv
Southeast Island
Southwest Region
Saint Marvs Citv
Unalaska Citv
Valdec Citv
Wranaell Citv
Yakutat Citv
Yukon Flats
Yukon Kovukuk
Tanana Citv
YuDiit
Kasnunamiut
Aleutians East Borougn

Px*

Overall
Energy
Index

1.66
3.75
4.97
1.00
0.75
4.09
2.96
3.72
1.43
2.37
1.64
1.87
2.33
2.16
1.61
2.87
1.80
4.62
1.23
5.12
0.74
2.38
1.34
0.75
1.87
1.95
1.67
4.62
3.43
3.17
1.06
1.81
2.40
9.31
4.93
1.28
1.24
1.31
0.91
1.65
1.12
3.41
3.94
1.89
1.61
1.05
3.39
5.43
4.73
4.67
3.58
2.76
3.23

Budget
Weight:
Energy
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
:00.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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Personnel Index

Overall
Personnel
Index
Denali Borouon 1.00
AlasKa Gatewav 1.05
Aleutian Reoion 1.2C
Ancnoraae 1.00
Annette Island 1.02
Bennq Strait 1.13
Bnstol Bav Borougn 1.03
Chatnam Reaion 0.95
Chuaacn 0.98
CoDDer River 1.01
Coroova Citv 1.01
Craig City 0.95
Delta Greelv 0.99
Dillinonam Citv 1.07
Fairuanks Norm Star Borough 1.05
Galena Citv 1.06
Haines Borougn 0.96
Hoonah Citv 0.96
Hvdaburq City 0.99
Iditarod Area 0.99
Juneau Borougn 1.01
Kake Citv 0.97
Kenai Peninsula Borougn 0.98
Ketcnikan Gatewav Borouon 1.01
Klawock Citv 0.97
Kodiak island Borouan 1.03
Kusouk 1.05
Lane And Peninsula 1.02
Lower Kuskokwim 1.12
Lower Yukon 1.09
Matanuska-Susitna Borouon 0.97
Nenana Citv 0.98
Nome Citv 1.06
Nortn SioDe Borouon 1.28
Nortnwest Arctic 117
Pelican Citv 0.94
PetersDurq Citv 0.98
Pnbilol Island 1.17
Sitka Borouan 1.00
Skaawav Citv 0.94
Soutneast Island 0.93
Soutnwest Reoion 1.05
Saint Marvs Citv 1.04
Unaiaska Citv 111
Vaioez Citv 1.01
Wranaeil Citv 0.97
Yakutat Citv 0.99
Yukon Flats 1.03
Yukon Kovukuk 1.07
Tanana Citv 1.01
YuD.It 1.06
Kasnunamiu: 1.09
Aleutians Easi Borough 1.13
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Index:
Admin
0.97
0.97
1.25
1.00
0.95
1.05
1.01
1.05
1.11
0.99
0.99
0.95
0.94
1.02
0.97
0.97
0.94
1.06
1.00
0.93
0.99
1.09
0.97
0.99
1.05
0.97
0.99
0.96
1.04
1.02
0.96
0.93
1.03
1.17
1.07
1.03
0.94
1.25
1.00
1.04
1.0
0.97
1.12
1.05
1.01
0.94
1.09
0.93
0.94
1.04
0.98
1.02
1.10

Budget
Weight:
Admin
8.89%
10.37%
26.91%
6.55%
9.50%
7.61%
8.53%
12.07%
10.72%
8.95%
7.68%
9.41%
B.37%
7.70%
6.54%
10.49%
9.18%
10.19%
14.52%
6.91%
6.35%
9.95%
6.92%
7.73%
9.81%
8.01%
7.94%
6.77%
8.18%
8.76%
6.18%
11.34%
6 16%
5.83%
8.56%
12.27%
7.27%
9.46%
8.80%
8.85%
8.73%
8.64%
12.02%
11.76%
7.98%
7.69%
10.78%
11.96%
11.68%
18.72%
10.30%
12.69%
9.28%

Index:
Classified
1.01
1.09
1.23
1.00
0.93
1.19
1.03
0.92
0.98
1.05
0.96
0.90
0.98
1.05
1.04
1.14
0.90
0.93
0.91
0.98
1.02
0.93
1.03
0.02
0.91
1.03
1.07
0.99
1.23
1.13
0.96
0.98
1.12
1.48
1.24
0.90
0.91
1.22
0.93
0.90
0.87
1.03
1.09
1.08
0.98
0.89
0.97
1.06
1.06
1.03
1.08
1.14
1.12

Budget
Weight:
Classified
27.10%
25.34%
20.43%
27.02%
25.60%
2B.92%
24.91%
23.15%
25.48°,0
27.34%
25.48%
24.52%
24.91%
24.68%
25.91%
29.32%
24.47%
26.92%
23.08%
29.28%
27.55%
25.32%
23.66%
24.99%
23.58%
25.16%
29.16%
24.55%
32.54%
25.16%
25.13%
25.03%
26.14%
35.45%
29.11%
33.69%
24.01%
28 41%
20.82°%0
26.61%
26.53%
25.08%
24.76%
23.08%
25.02%
25.88%
25.30%
27 18%
24.11%
25.24%
32.26%
25.69%
22.66%

Index:
Teacher
1.00
1.05
1.17
.00
1.08
111
1.03
0.95
0.96
0.99
1.04
1.02
1.00
1.08
1.06
1.04
0.99
0.95
1,02
1.01
1.01
0.97
0.96
1.04
0.97
1.03
1.06
1.04
1.07
1.09
0.98
0.99
1.05
1.16
1.14
0.95
1.01
1.13
1.02
0.95
0.94
1.06
1.01
114
1.02
1.0i
0.97
1.03
1.10
1.00
106

1.08
114

Budget
Weight:
Teacher
64.01%
64.29%
52.66%
66.43%
64.90%
63.47%
66.56%
64.78%
63.79%
63.71%
66.85%
66.07%
66.71%
67.62%
67.55%
60.19%
66.35%
62.89%
62.40%
63.82%
66.10%
64.73%
69.41%
57.28%
66.61%
66.83%
62.91%
68.69%
59.28%
66.08%
68.69%
63.63%
67.70%
58.73%
62.33%
54.04%
68.72%
62.13%
70.38%
64.54%
64.74%
66.08%
63.23%
65.16%
67.00%
66.43%
63.92%
60.87%
64.21%
55.04%
57.44%

60.63%
68.06%
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