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The Deterrent Effect of Capital Punishment:
A Cross-State Analysis c¢cf the 1960's

Sxlan E. Foret*

The debate over capital punishment, which for centuries has
;«n waged over essentially noncinpiricnl matters, has focused
r.jie recently on the extent to which executions prevent (or en-
gage) homicides. Interest in this aspect of capital punishment

considerably heightened when, in the amicus curiae brief sub-

itted in FOWler v. North carolina,* the Solicitor General of the
tr.tled Stales cited statistical evidencel reported by Professor
l.jjc Ehrlich supporting the hypothesis that capital punishment
.-.tiers murder.*

Before vacating and remanding FOW|er,4the Court received

;r:efs and heard oral arguments In five other death penally

in which the deterrence question, as before, figured prom-
_"itly." Soon afterward, the Court ruicd that ‘The punishment
t*death does not invariably violate the Constitution,”"1 and stated
¢jji for many murderers "the death penalty undoubtedly is a
i.<nificant deterrent."*

* Senior llcscarch Analyst at (lie Institute (or (.aw und Snciul
Washington, L).C. The author is deeply indebted to thu follow-
,i persons (or Ihcir helpful comments: Anthony Amsterdam, lingo
e..(*it. Trunk Eosleibrook, Shelby llahcrmnn, William Hamilton, Luw-
. ..e Klein, Jeffrey Itoth, and Hans Zeisel. Funding for this project was
.tided by the hilly Endowment. The author assumes full lesponsibil-
. for uny errors.
1 £11 U.S. 001 (1070).
2. Brief for (he United States ns Amicus Curiuc at 35-311.
]. Khrlich, The Deterrent L'//cct of Capitol Punishment; A Giicj-
%i ul Li/e or fleiifh, (i5 Am . Ecom. IIt.V. 337 (1375).
i. 411 U.S. 001 (137(1).
5 Huberts v. Louisiana, 423 U.S. 325 (1070): Proffitt v. Florida,
rt US. 212 (197(1); Woodson v. Nortli Carolina, 4211 U.S. 200 (1970);
,. «< V. Texas, 12H U.S. 202 (1370); Gregg v. Georgia, 421 U.S. 153
Lil-
li  Brief for (lie United Stutcs us Amicus Curiae at 34-45, Oa-1Gu,
.m* V. Georgia, 411 U.S. 153 (1970).
7. Gregg v. Georg . 4211 U.S. 153, 100 (1070). /Jut see id. ot
111 iMarshall, J., dissenting); Commonwenl v. O’Neal, 339 N.E.2d
i ! M2-U5 (Mass. 1075).
n Gregg v. Georgia, 411 U.S. 153, 1115110 (10701. Altl the
¢ .it did not suppnil its lielief in lhe deterrent value of capital puidsli-
, ...| with eniplrl J evidence, this evidence was not ignored:

t/"



711 MINNESOTA LAW REVIEW

[Vol. Gl:7t!

The Supreme Court Is by no means alone in its belief Il.r
capital punishment deters crime. Eighty-four percent of Da
respondents to a 1977 National Observer plebiscite support:
restoration of the death penalty, and belief in the deterrent ||hr
of capitul punishment was the reason most often cited.' ['uLlit
support for the death penally has been similarly revealed by iu
Gallup Polll0and other opinion surveys."

Belief In the deterrent vnlue of the death penalty, hotvtitf.
is less common within the academic community. While suppir*
for Ehrlich's research exists,13 replications of his analysis™ hit*
shown that his evidence Z' deterrence depends upon a restrictnt
assumption about the mathematical relationship between lions-

"Although some of the studies suggest timt the death penally
not function os < significantly greater deterrent than lesser

ties, there is no convincing empirical evidence cither supporting or

inf* this view.” Id. at 185 (footnote omitted). Professor Huns 2tiw| iZ
luken issue wllli this opinion, arguing that the evidence about the dc.ir.
rent effect is, Indeed, "quite sufficient” and that "lho request fur r *.
proof is but the expression of an unwillingness to obanilon an au”-c
prejudice.” Zeisel, The Deterrent Effect a/ the Death Penalty fan =
fiiiths, 1978 Sue. Ct. Rev. 317. 310,

0. Egan, Plebiscite Results: Restore the Death Penally, Rau.n?'

Observer, Jan. 29, 1977, ot 1, col. 3.

10. During the decade ending in April, 1970, support for ihe <w.i
penally among Gallup Poll respondents rose from 42 percent to M «*>
cent. Id.

11. «See Vidmar & Ellsworth, Public Opinion anil the Death Pfj.-.
28 Stan. L. Rev. 1245, 1255 (1974) ("Relief in deterrent cfferlivtrat* e
probably the most frequently assessed rationale for support of »»e,
punishment.™)

)2, Although Tullock characterized Ehrlich's study of cignul
Ishment as "sophisticated,” the praise wus qualified: "Unforlunii../
data available for this study were not what one would hope fur, s,
much reliance can be put upon his results os one normally would | »
work by such a sophisticated econometrician.” Tidlock, Don Pumh'.,j,,
Deter Crime? 38 Pua. iNTtncsr 103, 100 (Summer 1074). Kunl.n
port has been expressed in Posncr, The Economic Approach to fun. t.S
of the Will E. Orgain Lecture, University of Tcxos Luw School 1*\»
31 (Murch 1075) (on file at Minnesota Law Review).

13. See Rowers & Pierce, The illusion Of Deterrence in lia:i<
lich’s Research on Capital Punishment, 05 Yalb L.J. 187 (1071i
Eorst, & Filatov, The Deterrent Effect of capital Punishment: ,In“t

ment Of thu Estimates (paper commissioned by the Nuiiunul
Sciences, September 1070 draft, to appear In Dutmhibncb ano Im .». ’
tatioh: Estimatiho tub Eneciu or Ciiiminal Sanction* os <

Ilatcs (A. Dlumstcln ed. 1977) (forthcoming) (hereinafter i.v
Dt-TtiHIBNCB Aim Incapacitation); Pussell & Taylor, The Drierrn.i /
of capital Puilishiiient: Another View, dumblu (fuiverstly Is.u ..
Paper 74-7501 (Murch 1075), reprinted in Reply Uriel for Petit. ,
App. E., Fowler v. North Carolina. 420 U.S. 325 (1970),
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cJo and executions,1l the inclusion of a particular set of obser-
sP.iuns,” the use of a limited set of control variables,” and n
peculiar constructiun of the execution rale, the key variable."

This Article first discusses briefly the strengths and wcak-
c<mcs of lime-serius nnd crors-scctlon analyses to test the hypoth-
ec that capital punishment deters homicides. A method that
jtolds the more serious of these weaknesses is then described
4~.J applied lo stale datu for 10G0 and 1970 to lest the above hy-
pothesis. The results of this initial test do not support the hy-
pothesis. To ensure that these findings reflect reulity rather
i*sn simply the way in which the key variable was measured,
Alternative measures of (lie execution rule are substituted. Sim-
»r attempts are mode to eliminate other possible biases that
t4vc been lIdentified in the literature. None of these modifica-
um of lhe basic model Is found (o alter the initial finding in
tl'.y Important way. Il Is concluded that the evidence of the
tsupports the theory that capitul punishment docs not, on
UUncc, deter homicides.

I. TIME-SEIIIES AND CnOSS-SECTION STUDIES

Professor Ehrlich's hmdmark statistical test of the hypothesis
tv,! capital punishment deters homicide consisted of u regression
irjlysis of nggrcgulc data for the United States for the period
ND through [IUIli'J." Ills knslc approach Is commonly referred

~ Il. Rowers & Piercu, supra note 13, ut 199-203; Klein, Fursl, &
TLiw, »tj»ro note 13, ut 31-32; Pussell & Toylor, supra nulu 13, ut 0-U;
><<3lin/ra.

IS. Ehrlich rcporlcd that his deterrence result rcmnlincil when
/»u Rmu the tIKIO's were excluded, Ehrlich, supra nole 3, al 410, hut
,i.UN lunnii thut the result disappeared when dalu Rum the luller purl

INIHQ's were excluded. Illuwcrs & Pierce, supra ‘tu 13, ul 197-204;
turn, Porsl, & Fllutnv, supra nole 13, nt 29-28; Passed & Tuylor, supru
~.u 13, ul 5, 21, 22.

Id Klein, Foist, & Fllutnv, sinira nole 13, ol 14-17, 20-30. Control

nrvibles uru used in (he analysis of nonexpcriinentul dalu lu reducu lhe

of crrunenus Inferences ubout reluliuushllis between vuriuhles.
;, me extent thut lhe murder couvictiun rule influences belli the ox-
n rule* and the murder rule, for exumple. Its omission from un un-
.,..tof the deterrent effect of executions would pruducu the uppeuruuca
"tin siiocluthm between executions ur.d homicides even If, hi fuel, nu
~.aullou existed, SuUe notes 21-23 iu/ru und nccoinpuuying text. In
. linscul imiilysis this pruhlem is recuguized and Cimlrollcd fur. See

elompunyiiig miles 311-41 in/ra.

1. See Klein, Foist, & Fllulov, supra nulu 13, ut 17-19.

Ij Ehrlich, supra note 3, ul 4011, 4(19. Regression analysis Is u
<,-t.rd slutisllcul method for determining thu mathematical equation

o t,it describes thu rulullansldp between u dependent vnrhddu IIn
siic, the Inimlcide rale) uud one or uiniu predictor vuriublus. Elir-
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lo as "lime-series analysis,” since the units of observation ten-
sist of a series of time Intervals—in this case, individual yean.

One of Hie crucial unresolved issues in Ehrlich’s time-senrs
analysis centers around the sensitivity of his findings lo the is-
elusion of data from the 10GO%. Specifically, he found no dite-
rent effect when data for the period since 19G1 were exduirf
from the analysis.'> is not surprising,
during tI>* I'JGO’s the murder rate rose precipitously, after doc*
udes of slow decline, while the use of capital punishment dlruv
ished until terminated in 19G7;30 but it docs raise the queijvt
of the extent to which 'he key statistical relationship found a
Ehrlich's time-series analysis reflects a true causal relatloru.\ij.
It is possible that the appearance of deterrence that emerges U
Ehrlich's time-series study is primarily the product of varh'J«s
omitted from the analysis, on omission due largely to the uv
availability of data.3l While all nonexpcrimentnl me*v.et-
mcnts are subject to limitations, inferences about dclerinst*
drawn from the analysis; of aggregate time-series data nppm l,
he especially prone to error because only a limited array ot tu-
tors can be incorporated33 or otherwise reflected3 lo safegvet
against spurious findings

This conclusion

Pelt's study was the first to estimate the deterrent effect of capiul )*«.
islunent by: (1) measuring factors other than the death peiuli? ;uj
may have affected the homic.'de role; (2) measuring 1 S extent to

the death penalty was used when |1l existed; and t2J utteinptuj w»
account explicitly for the reverse effect of homicides on the dcmu.l
executions.

IU. Ehrlich, Deterrence: Evidence and Inference, 85 Yaic |.j ?¢*
217 (1075). This phenomenon was (list reported hy Pussell L Tiji*,
Pussell fc Taylor, suprn note 13, at 5, 21, 22.

20. See Feouial Bumeau or Pmsons, Decaiitment or Jusnr*. *</,
tiomai. Piusoneii Statistics: CAt'ttAt. Punishment, tn'de 2, u «, »
(No. SD-NPS-CP-3, November 1075).

21. ft is. of course, also possible that omitted variables c»uk-j la,
finding tu understate the true effect tit executions on hiii.iodes

22. A hey variublc not ovalluble on an annual hisis Is tl.r sit-ij.
term of Imprisonment for persons convicted of homicide and ».<
culed. The potential Importunee of this variable lies in its tit, u ,,
substitute sanction for capitul punishment. In an earlier study t.A
on time-series data. Ehrlich himself found thut this vurial.lt w*,
effective homicide deterrent. Ehrlich, Participation in
Activities: A Theoretical and Empirical Investigation, (11 J. Pvmi r. .«
521, 551 (1073). The aggregule ntmiher of homicide convictions, ><-, |
vni‘tuhle in tlic analysis, is ulsn not available nittutnlly. Aukc ,i ..
potentinl iinporlaiico of this variable, Ehrlich constructed rou”lt *
Imatlons ot its values from F.D.l. estlmutes of ttio unnual hid.... ,
liomlcides, the annual probability of arrest, nnd the unmibl
nf convictinn given arrest. Ehrlich, supra note I, at '107.

27. One way nt reflecting regional factors is with the tor
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Professor Elirllch's second empirical lest—based on a rcgres-
cm analysis of data for individual states, with separate results
j.r 1910 and 1950—has been cited to further support the theory
eut capital punishment deters murder.5 This "cross-section"
technique has certain udvuntnges over analysis based on aggre-
(t'.e time-series data: it allows the researcher lo observe larger
inferences in tire relevant factors,35 to control for specific re-
»*>» effects,3* nnd to Include potentially important factors
tfout which information is not available on an annual basis.33

Several scholars have suggested that the existing estimates
If the deterrent effect of capital punishment can be improved
fcr analyzing data that reflect variation bOth temporally nnd
(s.e.'graphically.3* A method lo accomplish this Is set fortlr in
following section.

1. CROSS-SECTION ANALYSIS OF CHANGES

During the 19GO0‘s, after years of gradual decline, lire horn-
rate (or die United Stales as a whole increased sharply (see
ertC 0- Although the homicide rntf, in most stales followed
nu general pattern, It, rose much inora sharply In some stntes

swfunit variables in data thut manifest geographical variation. Sue
w.i i) & <1 Infra.
Ehrlich referred to these results In Ids reply (o critics, Ehrlich,
nc*j note 10. at 213, 217, and reported them In Punishment und Dutor-
Same Further Thoughts und Additional Evidence, a paper
ut the Joint Meeting of the Operations llesuurcli Society of
u:<mca uml the Institute of Management Science, Lus Vegas (November
e i#75) (hereinafter cited as Ehrlich, Punishment und Deterrence}.
1,1, < Ehrlich has described these findings us "preliminary uml Incom-
N *nql at I, they will not be discussed In dolull here.
iWessor Peler Pussell has also performed u cross-state analysis of
V deterrent effect of capital ptmislmicnl, with separute lostilis for
in,l 13UO. Ills findings differ sharply from Ehrlich's; he can-
; that llicro H "no reasonable way of interpreting the cross-*,action
uj ihul would lend support to the deterrence hypothesis.” Pussell,
ew fNtrrrivt E//ecl of lhe Death Penult]/; A Statistical Test, 211 Stan!
e ,-.v UL Ill) (1075).
See note (1) In/ra,
il Aggregation errors associated with the failure to account for
tm .Meets uie discussed Il Huldus & Cole, A Comparison of the Work
ten Sellin nail Isnnc Ehrlich on the Deterrent K//cct o/ Capitul
»,i.p.meiil, US Yai.e t. J. 170, 175-77 (11175).
«7 See note 22 supra.
Peek. The Deterrent '«'//eel «/ Capital PimlIshinenf.* K'hrlleh and
vitrain, 85 Yai.ii 1.J. 351, = ? (10711); Zeisel, supra note 8, al 317, 330;
|,mk Itevliew, 117 J. Chim. I.,, & CmMiNot.oav 350, :ili) (1070) (w.
E xecutions m Ameiiica),
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(linn ill others, nnd even declined In n few.3* This cross-stile
variation, coupled with the differences from slate to state in It
rate at which use of the death penalty declined from 19G0 to 19M

Figure i. The homicide rule in the United Slates, |%i>i97Q*

Homicides

per

100,000

residents

* Sources: Uniitsiim ciiimi: Itrroimnn Section, Ki.dkmal Dciim
or Investiuation, tiNinD Staiis Detaiitmcnt or Justice, Index or
United States, 1033-1072 (Special lobulation presented lo the suth.s ,i
Murch 1U75; copy on tile wlili Minnesota 1.aw I(evicw),

iluncAU or no: Census, United Static Dei'Aitmcnt or Cumui®™*
Tiib Statistical Auuhiact Of the United States, lublu 2, ut 5 (|H],

20. From 10(10 to 1070 tho homicide rule increased in 13 iv.,
declined In live slutus (Aliibiilnu, Maine, Montunu, Oklahoma, .
glnlu), and wus uncltuiigud lu two states (Nevada und Ninth UuUiji ;
increased inustly sharply In Mlssauil (finnt 4(1 homicide* prr 1% 1-j
residents in 10W0 to 10.7 in 1070) and New York (tioni 2.0 In llry) i. *|
lu 1070), Fmieiiai. Humean of Ihvkstihation, IJei-aiitmbnt or JNn-,%

Uniitiiim Ciiimi: Itci'Oirrs, table 3, at 311-S2 (I".1110), A table t. ii
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provides a unique opportunity to estimate the deterrent effect'
;i capitul punishment on the commission of homicides. The
icingcs I» these nnd other relevant variables Chat occurred bo-
ekcen 19G0 nrd 1970 in cuch slate for which data ore available
tin he measured nnd used lo estimate (lie average effect of re-
actions in the execution rutc on tiie rate ut which homicides
.cciir in the population. To the extent that capilnl punishment
Mtcrs homicides', the homicide rale should have increased by the
J.ii-st amounts from I'JGO to 1970, ceteris paribus, in those stales
».:li the greatest reductions In the probability that a person con-
...ted of murder would be executed.

Examining the data In this manner should overcome lhe po-
vr.ti.illy serious problems associated with aggregate time-series
t\jlysis.3“ Anniyzing intertemporal changes iu the relevant vur-
jslrs across slates should also Improve the estimates nvailnble
;,jn conventional cross-section analysis,*1 purtly by reducing
.»>cs associated with omitted variables.*1 Moreover, the resMlts
.Mhis approach appcur less sensitive to alternative assumptions
,.»(it the mathematical form of the model that describes the reln-
j.nships among the relevant variables than do those of either
st conventional timc-scrics or cross-sectional approaches.” Uy

30 Set notes 10-27 mpra und accompanying text.
31, 7'lic cross-section unulysex by Ehrlich und Pussell ora bused on
levels of vurluhlcx fur individnul cenimi yours. See note 24 jnpru
'ij ncuiiipenyiiig text. These single-ycur lovols are used lu csllinuto
iliilicily ot (be homicide rule with respect to lho probability of cxo-
.mjAli, given conviction for murder. Tho eluslicily cf one vurluble, vy,
e .Titspccl to uuol'ior, x, ts u number indicating lho percentage Incrousu
i rigotlve number imlicutos u decrease) In y that results from a one
Hi,<iil litereuso In x. Ehilicit bus eslintulcd Iltut lbu ehisliclly of llie
i.:;jtjde rote with respect tu thu prohubilily ol execution, given cotivlc-
( murder, Ir uruuud —UtJO. Elirlicli, mjiru nute 3. ut 414. Since
,iitKiiy is D meiistne of llia effect 0l a change in una viiilublu on un-
vu.lublo, estimating oliistiellles by unalyxlng uctuiil chungcs in
in u cross-section of Jurisdictions bus considerably muio up-
p,| limn cstiiuiitint: them from Iho levels of variables for. any given

o[»l.

33. According to Klein, estimates based on cross-sectional dula me

;ier< to errors of spu.'iul heterogeneity, ullboi.-gb in certain Instances,
*:k mors can be oilsfiiiited by "differencing”™ two uuccesslve cross
" Specific lilusc that cun bo ellinlnatud under (lds teeludipie In-
\t llie bias produced I>y tliu fuiluru iu measure pertiililldlly effects in
»:.;lrl of households and Hint produced by fuiluru to measure cillto-

i.i.'cailal effects In sumplcs of business firms. I, Klein, A Texrumut or
| .susiMHIEU 3lit), 35U (2ir ed. 1U74). Commenting on a thuft Ot lids
tvi*. I'tofussnr Kirin suggested Hint Inletstiitu differences iu sociul

, ,<i muy constitute u class of effects thut can be uccounlcd for ty
v<(,tnr lids melbnd to cioss-slale dalu.
It  Whulbur tho botnlrlde lute Is related In oilier factors In N linear
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.nt 217-10; Klein. Forsl, & Filnlov, mpra note 13. at 3’
/Taylor, supra nole 12, at fle-7e; Peck, supra nole 20, n; 300-01. Esti-
|/ moles of the deterrent effect of capital punishment have been found to
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estimating lhe differential of the homicide rate rather than the
parent relationship between the homicide rate nnd its deter-
minants, one can be sure of describing a function that is additive
in the differences of the explanatory variables.5

Applying this method of analysis to the 1960% is appealing
for other reasons as well. More control variables arc available
for the most recent census years, nnd their measurement lends
lo be more accurate than it was in 1940 or 1950“ Moreover,
there has been a great deal cf controversy about the period from

or loglincur foshlon is very much in controversy. Dowers & Plcrcce, iupr«
note 13, nt 100-20(1; Ehrlich, mpra note 3, nt 406; Ehrlich, -iipra note I*
Posscll ii

be quite sensitive lo whether the relationship is assumed to be linear or
loglincur. See note 14 supra and accong muying text.

The assumption of loglinearlty nnd the use of logarithms in previous
studies have created additional problems. During 10011, 1000, nnd 1070
there were no executions, because it is Impossible to take the logarithm
of zero, Ehrlich assumed that one execution took place in each of Hits*
years so llint he could use the loglincor model. Ehrlich, supra note 3, it
400 n.d. This procedure, however, builds biases into the analysis.

While the true relationship bctv/een the homicide rate nnd its deter,

minimis may be nearly linear or nearly loglincur, it Is likely, In fncl, to
bo precisely neither.

34. In regressing the change In Ilie homicide rote on the chnn|'*

in the relevant independent vnrlublcs, purlin! differential coefficient®
rather than slope coefficients are obtained. Lotting the homicide t»lt,
Q/N, bo determined by the rata nt which convicted murderers n«
e\ivutil\l, K/C, and by other factors, X,, X, the general relation-
ship Is written as

Q/N = f(E/C, X, X2 ...),

Tho differential of IThe homicide rnte ts of the form

dS - — d—f —£ dX, + dXx, = . . .
N c X, 1 X,
C

regardless of whether the parent function is linear, loglincar, or tar
other continuous expression. Since the partial differential cacfflcltt.n
will lie consluiits only if the parent function Is linear, the diffcieulikl 1!
the homicide rule will not generally be a linear functlun. Il will, how-
ever, be ndditloe In the differences of lhe explanatory variables, linos,
Ilie regression coefficients produced in the estimate of the dIffcieiitu)
initiation may he viewed us approximations of thu averages of the i«
epocllve parllul differential coefficients over thu ruiiRu of otnir\«.*
values.

35.Ehrlich has also suggested Hintmore recentdulu are likely W
lie better. Ehrlich, TheDeterrent B//ect of Criminal LineBn/orm».r*i
1 J. LriiAi. Srumt:s 259, 272 (1072).

1977] CAPITAL PUNISHMENT 751

1990 to 1970 In the reviews of the available time-scnes evidence."*
In short, analyzing changes during this decade cross-sectionally
would appear to permit one to discover more directly whether
the association between the cessation of capital punishment and
the upsurge in the homicide rate during the 193)s was primarily
causal or coincidental.

A The Model

The model that provides llie initial structure for this onaly-.
sis IS

() QIN - f(E/C, CI/Q, T, Cr. Age, NW, Male, Urb. Enr,
Pop, Dlv, Y, Pov, Emp, S).

This equation represents the notion that the homicide rate (Q/N)
b potentially Influenced by the rate nt which persons convicted
of murder arc executed (E/C), the rate at which murders re-
sult in conviction (C/Q), thu average prison term served- hy con-
victed murderers (T), the factors that determine the rate nt
which crimes other than homl«‘;Je arc committed (Cr), social
ind demographic characteristics [age (Age), race (NW), sex
(\Ele), urbanization (Urb), school enrollment rnte (Enr), resi-
dent population (Pop), divorce rnte (Div)], economic variables
(median family income (Y), proportion of families in poverty
(Pov), employment (Emp)], and a binary vnriulile indicating
whether the state is southern IS). The sources of data for those
variublcs lire given in the Appendix,*’

Professor Ehrlich has provided theoretical justification for
the inclusion of the criminal justice sanction variables anil the
economic variables.5* The social and demographic variables have
been added to minimize the degree of spuriousness in the esti-
mates of central concern here, those reflecting the effects of
the sanction variables on homicides**” The rule at which

30. See notes 15 & >0 mpra unit accompanying text.

37. See pp. 705-07 Iri/rn.

31 Ehrlich, Participation in Illcpilltiintr Aclinilici: An Eeononifc
Amitt/ii?, in Essays in tii»: Economics or Chime anu Punishment (lll, 711-
y; (Q. Decker & W. f-nmles eils, 107-1); EIn lich, mpra nolo 3, al 3911-1110.

30. Any fuctor Unit influences hulli the execution rate ami llia
haniiclilc rote, If omitted from thu analysis, will lend to distort the usll-
ihilcil effect of executions on homicides. Age, race, sex, schooling, piipii-
puon density and size, anil family sinhlllly me all basic churacieristics
that would appear to he capable of prialueing such ilisimlion, Elnlich
U* llicoi ponded the fiist five ot these fnclois Ill his study of deterrence,
Klirlich, supra note 31), nt 93.
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crimes other than homicide are committed*0 and a binary South,
cm variable" are incorporated to capture tho effects of uddi-
tionol exogenous factors that the oilier control viiriublcs do nat
specifically measure. Values of each of these variables for 19w
and 1970 ure shown In Table 1.

[Vol. 61:743

Tabic I. Aggregate United States valuer, muon slate values and stsndinl
deviations for the varlublcs used In the unulysls, 10G0 and 1070

Standard
U.S.total* State meansl0 dcviutloni'0

19G0 1070 1080 1070 1000 1070
Variable:
QI/N"™ 3.1 7.8 4.7 8.0 3.2 3.7
E/C 01sT0 0 .0102 0 .0200 0
c/Q 4132 .3459"*" 4304 .3720 1215 1220
T 82.23«»» 07.54'° 101.84 70.20 S5.G0 30.74
CH™ 1032.9 2738.3 042.7 2304.1 404.3 054.7
Age .0482 .0834 .0493 .0030 .0043 .0080
NW 1143 1253 1131 .1184 1424 1244
Mule 4928 4087 .4057 14003 .0094 .0082
Urb .0DuUB . .7348 .8189 .0010 .1494 1414
Enr 022 .800 .8453 .0873 .0041 .0438
Poplh 100.0 203.8 3324 3.708 4.142 4.701
Div .0022 .0033 .0031 .0042 .0040 .0070
Y'i) 3690 0500 5418 0172 1002 1487
|>ov*(* .184 .107 .1070 1134 .0082 .0324
Emp 4488 W901 4253 4813 .0057 .0388
S .3333 .3333 .2013 .2813 .4508 .4388

(a) Meons and itandard deviations are unweighted statistics for the 32iuv»
lor which no duta were mining or undefined; (b) per 100,000 reudtc/j
(c) bused or, 48 states (Alaska and New Jersey did not report these iiiuaui
In 1000); (d) bused on the 33 slutes thut reported In both 1960 and IKi
(e) bused on data from 34 states; (0 In millions; (g) bused on Incomecur*;
In lhe previous year.

* Aggregate U.S. values are used only lu these two columns, In figure l.at.c
In (tie concluding section of this nuper.

Following the rationale described In tlie preceding seethe,
the effects of Interest are estimated by forming llie equation u*
first differences:

40. A rationale for the Inclusion of Ihe nonhomlclde crime rtu *
given in Klein, Font, & Fllulov, suprti note 13, ul 17-19, und In t«r
nrcnmponylng notes 04-93 In/ra.

41. Il hus became u slumlord practice In cross-slulc tennorrvjy
unulysls lo Incorporate a bln try Southern vurlnlilc In reflect oilier ax...
und demographic churuclertslics. The use of such n variable in a;
unulysls of homicides Is further warranted hy the fuel that the hum,
rules In the Smith are ntiout twice Hud of the rest of the nnllim
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(1) A(Q/N) - a + b,A(E/IC) 4 b,A(C/Q) + b,AT 4 c.ACr +
CjAAgc + ¢c,ANW + c.AMule 4 c.AUrb + c.AEnr +
CjAl’'op 4 ¢c,ADIv + ¢,AY + c¢,APov 4 c,AEmp +
<h,S.

where A denotes the change in a variable m.Imiiatcd by subtract-
ing Ihe 19 level from the 1970 level, V  denotes d constant term,
b. denotes a purlial differential coefficient for a sanction variable®

tntl ¢, denote? a partial differential coefficient for a control var-
uble.

I Parameter Estimates

These coefficients cun be estimated using ordinary least-
iquares regression unalysls, with The full set of Independent vuri-
jbles Incorporated as regressors. These estimates are based on
Jita from the 32 states** for which voluos of all the variables
ihown were reported both for 1960 and 1970:*

O (QIN)- — soil . 11.63A(E/C
(111- .002) (2.70) 2.7/ e S_SE?A(C/Q)
* . 001378AT — 30 BtAPov >
(00173) (13 8) wAY
4 .UOI43DACr . 38.07TAHW WU.IAAgQo
(.00UUUZ) 07.0)
08033 - 20.83AEmMp 0021 AEur
4817) (142) 033
4 11.24A(Irb 4 p23BAI)lV 4 (00011002382 Al'op
(133) (130) (.0000001112)

4 0AM ute

Tlie numbers in pnrentliescs are standard errors, and It* is the
coefficient of determination, a measure of the proportion of the
virlancc In the dependent variable that Is explained by the Inde-
pendent variables used. Thus, 69 percent of the cross-stole
virlanco in the change In lhe homicide rate from 1960 to 1970

can be attributed lo the set of variables In the right-hand side
of equation (3).

42. fliu J2 slutes on which these cstinioles are bused ate Arliona
California. Colorado, Connecticut, Dcluwarc, Cicurglt. lluwuil hluho’
Liinoi*. Kuiisiis, Kcutueky, Mulne, Murylond, Mussuchiisclls MI'nnes.itii*
lhiiiaslpjil, Missouri, Muulmiu, Nevudn, Now lluinpshlio, New Mexieu’
"tw York, Ntnlli Dokulo, Ohio, Okluliotna, South Ciuullnn, Smith Oolni-
*j. Tennessee, Uluh, Wosldnglnn, West Virginlli, um! Wyoming Cmi-
.stion dolo were missing for 17 alules In 1970, und lhe uvcruge tc.m Ut
..(aicerutlon wus not ovnilohte /or un uddllionn) stnto (Vermont) in thut

tnt.

41. Simllnr reanlU mu ohlalned when Ihe IUGI) level of lhe Itoinl-
, Icrule is Included us u regressor lo uecounl for noulincoiity i-i Q/N
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The-first result provides no support for the hypothesis that
capital punishment deters homicide. The positive regression @-
efficient for the execution rate variable is, in fact, consistent wiib
a counterdelerrent effect,4* but llie standard error of this estl-
mate is too large for this finding to be taken seriously.*8 Equation
(3) does provide evidence, on the other hand, of a deterrent ef.
feci of convictions on homicides. Those states with the largtit
reductions in the ratio of homicide convictions to homicide of-
fenses tended to have the largest increases in the homicide rate,
other factors held constant.

This regression ecjuatlon, however, has too many short-
comings to allow It to stand alone as an adequate tst of the de-
terrence hypothesis. Foremost among these is the imprecision in
parameter estimation caused by the inclusion of 15 independtni
variables—ten of which are not significant (at'tlie .10 level)—n
nn equation constructed from only 32 observations.*8 Eliminating
these ten variables, except for the variable of primary interest,
A(E/C), produces a result that fits the data better:

- 17.«4A(E/C
@ (#%J}% é.l foﬁ 8.33) AEO (183
24.91APov QOSISAT & DAV
(7.32) (.000807) (133)
(o)

44. Ehrlich explained the potential for a coimterdetcrrcnt effect
us follows: *[0 ]ne may argue that the differential deterrent effect
of cupilnt punishnv-nt on (he incentive to commit murder mny be oflat
by the added Incentive it may create for those who ucluully commit thli
crime to climinutc policemen und witnesses who can bring about thtii
apprehension and subsequent conviction and execution.” Ehrlich, jupns
note 3, ul 390. Courts or juries may also he more reluctant "to convict
defendants charged with murder when the rick of their subsequent exe-
cution is perceived to he undesirably high,” Id. nt 405, This latter
possibility is discussed In text accompanying notes 57-50 in/rn. Vcn
Welter Dos suggested ns nn a‘dcrnrlivc explanation that capital puritih-
iner.t may induce suieidolly-fnellned persons to commit murder. Il.van
umi SntAnimiTsucr'jitM 1(11 (1037).

45. If executions hud no effect on homicides, thu probability it jj
that t.iiulom fbclncs alone would have cuused tho riuio of the icgicsrlon
coefficient for (E/C) to Its slandutd error to he ut least 0.01, the n-ju't
in cqunllon (3).

1. Kstimules become Increasingly precise (thut Is, subject to Ini

random error) either us the number of observations Increases or ut n.t
number of Inslgnlficuul variables In tlie regression equation tllinhilshti
The Importance of precision in the esthnntiou of the deterrent effect if
capital punishment has been discussed hy Ehrlich, stipnt note IU, at 2:.
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This result Is basically similar to (3) for the variables ol principal
foous, except that elimisiation of nine weak independent variables
increases the adjusted coefficient of determination, a standard
measure of goodne&s-of-fil,*7 from .44 to .40, and increases tlie
I'jiislical significance of five of the six remaining variables.

Equation (4) provides evidence that the sharp increase In
the homicide rnte during tlie 1G30s was the product of factors
idicr than the ubolition of the death penalty. Accounting for
.hit appear to be the most important of these oilier factors—
the murder conviction rate, economic variables, race, nnd tlie fac-
tors that caused non-capital offenses to escalate during the
hMoOs—it is apparent that these states in which Ilie nctual use
of caplinl punishment ceased during the I030s experienced no
creator Increase in the murder rale than did the status thut did
rd use capital punishment in the first place. Under 1l.u theory
that capital punishment deters murder, one would have p>cdicled
the opposite.

C. Rodusthess Tests

Before drawing inferences from data that are riot produced
hy controlled experimentation, it is appropriate to test whether
the estimates are "robust” lo (that is, hold up under) departures
from the assumptions on which the estimutes are grounded.*"
Equation (4) is based on several assumptions: (1) Ilie murder
rule in any given year is influenced by tlie number of executions
inthat year; (2) none of the sanction variables is influenced by
any of tlie other variables used in the regression analysis; (3)
the variance In the homicide rale Is no larger for highly popu-
lated states than for the less populated status; and (4) the rale
a which non-cnpital crimes are committed is not affected by,
nor does it affect, the other variables in tlie analysis. Each oi
these assumptions can be altered to test for robustness, which

47.The formula for the adjusted coefficient of determination, Tt* Is

I™ =13— (1 - HO

*lieie 113 is the coefficient of determination, K Is the number ofinde-
I<n<lent vurlubles, ami_ N Is thu number of observations. A. (louiiiriinen
iVoitoMEime Tiieoiiy 217 (1004).

in. The importance of robustness tests Is well established In
(fotiontelric analysis, Il. Tin,it., I'oiNCtma oi; EamoMi mims 015-10

(11)7).
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will Indicate (lie reliability of the estimates obtained in cquit.:-:

(4).
1 /lifenialtue Constructions Of ID.C Execution Rate

Since tlie execution rate is the independent variable ol pr.v
cipal focus in this analysis, it is surely appropriate lo vary v*
methods of measuring it.1' The construction used In equAtl.-rj
(3) nnd (4) is based on > number of executions and convlcu r*
in 10G0 and 1970. Or ernctlve is to use executions in IK;
and 1971 instead of r .lons in 19G0 and 1970, respectively, u
objective forecasts of the probability that @ murder convnvx
will lead to execution, since executions have- been reported toll/
behind convictions by about a year.10 The result correspond-/
to equation (4) using this alternative measure, which Is dcs/.o;
(Eti/C), is

(3) A(Q/H) - eSD 2 B17A(Ei ,/C) 8«ItICQr
titl-.set) (121) (11.51 (ry|
ai.iiAPov .00'tSACr  +  120I1AW
(*.03> (.000371) Ul
.0007351AY
(.000563)

This result is fundamentally no different from equation (4).
gesting that lagging executions does not alter the observed e."V.s
of executions on homicides.*1

To reduce the sampling error associated with the imall n,-n.
her nf executions that occurred mound 190(1 and test anaihti 1./
structure, cue con make the numerator of the execution r*u \U
average number of executions over the lhrec-conscculivf-;nr

10. Tim potential importance of alternative constructions tu* t-.,
stressed in previous analyses of llie ilclcrrunt effect of tupint
llic-llt. Ehrlich, supra note 3, nt 407-00; Pussell, supra nole 21, al Il
77.

SO. Ehrlich, supra note 3, ut 407. Using data fium Ilhe
Hurcuu of Prisons, | calculated that the median delay between n- .....
und execution for persons executed during the period 1050 iluo-c ., ,
wus 14 months. The distribution is skewed In lhe positive duten. ., .
ilicuting u mean tlelay of somewhat more than It months li:<t,
lluiicaii or Poisons, D ci-aiitmcut or Josncc, National Piiisonia ;
Terries: Exrcunons | (No. 23, Ecluuaiy 10(10).

31. Tlie decline In Itl fiom eipiution (4) In (S) might he tt/i;;.
us evidence thut lhe homicide rate is less sensitive to variation In I.,,,
executions than to variation In current executions. More fumlatot: .,
however, it uppenrs systematically related lo neither.
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;<riod centered about the year of the convictions in the denom-
xjtor." This execution rite variable is denoled (E,/C), and is
vxd in place of (E/C} Inequation (4), giving

id Aigno- 312 13.30A(E«/C) - 3 823AIC/Q)
<|!'-.«5> 18.15) (15.4) (1.78)
20UJAPOV OOHOIACr . 40S7TANW
(7 511) (€00331) (142)
0000700AY
(.000313)

Axiln, this nllerr.nllve does not produce a result that differs in
oy importunt respects from equation (4).

Another execution rale variublc cun be formed by combining
*Ac Independent variables (E/C) and (C/Q) Inlo (be single varl-
*vic (K/Q). Allhough this combinallc n causes an important eun-
uol variable, Ilie murder conviction rntn, to be lost, it Allows all
JOslates to be Included in tlie onalysls." Tlie result Is

[Tl AIQ/H)- 3101 13.17AIE/Q) - 13.30A1%av
(t1'o 1) (180) (30.1) (S®
OOHIIACT 33 00ANW * OO0OIOITAY
1.0001d0) (13.4) (COQI45)

Tt.Is result Is remarkably similar lo equation (1) except for the
subsltnlial reduction iu the proportion of variance in the hornl-
tile rsle explained hy the independent variables, wltkli is pro-
Axed by the exclusli n of the conviction variublc and the use
if | larger number nf observations. This reduction provides
f.p/lier support for the hypothesis thut convHlons deter lioml-
15'Ct, consistent will* findings hy Ehrlich*1 u»svd Pussell” und
«-ihthe results of equations (3) through (G).

A final construction nf the execution rale Is designed to
ftxdnate whatever bins results from the reverse effect that
ir.jftgej In lke homicide rate mny have on the execution rate.
Al' <f the above regression equations assume Hint the causality

strictly from executions to homicides. These results will he
li.iird lo (lie extent thr.t the execution rate Is a function of the

el Tilli td.til o.r-.t.t liter. Fuu.t\l, ivpia unit H. m Ib, wno mu)
iuitji) * fuor-ycur nvoriigu ul executions.

11 See milu 42 mpra uml accompanying text.

Il.  Klultd*, supra mile 3, ul 410-11, Khilich's findings suggest that
i.-it>ll, conviction:!, ami executions each independently clulcr (lie com-
i.man of homleUlcs, Willi ur.iesU ulilicuring to have the allonges! effect
i. J executions the weukeal.

11 Pnsscll, illpiii milu 24, at 00-71,
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homicide rale, which would occur, for example, if lhe denrn.l
for capital punishment was stimulated hy an increase in Ih
homicide rate. This bias can be reduced by replacing the van-
nblc A(F,/C) with the estimator A°(E/C), formed separately
by regressing A(E/C) on all the predetermined variables is
Table I.M This alternative produces the result

19 AQN) = 3811 205A%(E/IC) - «00BACIQ)
(2.20 39 (17D
23.60APov OOIS2TACT ¢ 3B3UAWW
(7.82) (.000528) 137
.0001188AY
(.000551)

which, ogaln, is basically the same as the other equations. Thus,
the major finding—that decreases in the execution rate are not
associated with Increases in the homicide rale—is robust with
respect to alternative methods of constructing the execution rale
variable.

2. Alfenialiuc Structures Of SImultaneity

Although equation (1) assumes that the causation is unltll-
reclional, some variables in the equation may he both determin-
ants of murder nnd products of cither the homicide rnte itself or
factors that influence the hom.cide rnte. This phenomenon,
known generally as “simultaneity," was assumed in equation (8).
One variable other than the execution rale that may be deter-’
mined simultaneously with the homicide rate is tlie rate at
which homicide offenders are convicted; it may both affect the
homicide rale, as is hypothesized in equation (1),, nnd be pro-
duced by changes in the homicide rate. The Intler would occur
if, for example, the ability to convict homicide offenders was

5G.  ‘llie predetermined variables are AAgc, ANW, AMule, AUrb,
AKm. APop, ADiv, AY, APov, AEmv nnd S. An ullcmote cslimstor’
constructed from these variables together with ACr, prodded n similar
lusiilt. Tills generul method, culled lhe “two-singe, Icnsl -squares regr»».
sioii technique," Is described In most slumlord ccuimnu .. textbooks.
llecousc the coefficient of dcterminution, described ut cqu_.)oa (3), u
difficult to Interpret under the opplication o> this technique, it is iwi
reported for equations (Il), (0), nnd (10). fi.j I* DimVMrs, Ecuhomct-
mcs: Statisticai. Foundations ahii Aiti.ications 240-U3 (PJ70). Apiili-
cation of this technique to the nmdysis of crime deterrence, however,
may creule pn blems, since one cimnot be confident that tlie coaiu.l
variables inehi led in the equation of primury interest actually permit
tacuraie Ident ficntion of llie crime function. Fisher & Nngin, On Dir
Feusibilitg of fdeuti/i/iup the Crime Function in it .Yimidtnncuuj Mudrl
nf Crime Hole* unit function Leeds, iu DmimtNct amp Incaimcitavion,
supra note 13
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simpered by an increase in the load of homicide cases. Failure
«t account for this reverse effect, or for the effect of changes in
f.e execution rate on the conviction rate,8 might bias all the
regression coefficients estimated. To deal wfilh this problem, the
tjmiinlor A0(C/Q) is constructed by regressing A (C/Q) on the
predetermined variables.9" This alternative measure of the con-

wectio/i rate produces the equation

i - 007 1788AEG -  7.83AXCQ
in zKQrtb ((3.02) 169 )
27.130Iov 001300ACr +  (23UAHW
(13.3) (.000020) (100
.IM)0370AY
(.000707)

Once ugoln, the homicide rate appears unaffected by changes in
ihe execution rate,®

Another type of simultaneity may exist with regard lo the
average term of incarceration served by persons convicted of
homicide, T, This would result if, for example, sentences were
lengthened In response to an Irterccsc In llie homicide rate, In an
alttmpl to discourage further homicides. The potential bins pro-
duced by this simultaneity can be reduced by forming the vnri-
able A°T, constructed hy regressing AT on the predetermined
variobles.'0 The result produced under this construction is

. 500 s 1708AKKIC) -  O0OICAICQ
a0 AQI) (5.12) (8.55) (100
OOUZ52AT 2fIOUAI>UY * 001303 ACr
(WY (7.8W (.000521)
((72ANW ¢ Oomni320AY .
(t.n (.0005(0)

This result is basically similar to the others reported above.
The true system of siinultoneity among variables is likely
to be cons'dcmhly more complicated Ilian has been hypothesized.
The results obtained hy treating the execution rate, the convic-
tion ale, nnd the average term of incarceration as endogenous
variobles, however, as was done in equations (Il), (9), and (10),
> «mcctivclv. indicate that the biases due to failure lo capture

57. Sue note (I mpra.

511 The prciluluroiiitui! variable* under Oil* fiiiimiliiliuii Include
those already cited, mpra ante 51 and A (E/C).

50. Alternative estimator* of A(C7I)I, uou formed without A (E/C)
md nnotlier fanned with ACr, produce similar result*.

00. .Yeti nate 51 supra.
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lliese simultaneous eflects in equations (3) and (4) are not
large."”

[Vol. GI:?41

3. Use of Weighted Regressions

Th cross-section analysis the variance of the dependent van-
able is often larger for more heavily populated places. Thn
condition, known In a more general form os "heteroscedaslicity™
produces biased estimates of standard errors of the regression
coefficients and biased tests of statistical significance. The prei-
once of heteroscedaslicity is commonly identified by visual in-
spection of o plot of the data, although more rigorous methods
are available.”  To eliminatethisbias coclt observation is gen-
erally adjusted by weighting it by tlie square root of the popula-
tion.. Applying tills weighting technique to tlie observations,
under equation (4), the result is

(10 aig/n) - - (027 & tisoat&c) - s.3(pakvqi
(11'-.3»8S) (1s0 (10<) (180)
28 (SAPov « OOI2(3ACT ¢+ S032AMW
(8 01) (000(78) (18 8)
¢ 0007012AV .
(.000380

The similarity of this equation to equation (4) suggests that llie
general findings nrc robust with respect to conventional weight-
ing."

4, Exclusion Of the. Other-Crimes variable

One of the control variables used in equnllons (1) through
(11) is tlie rate at which crimes-oilier than homicide are com
milted. It was Included In on attempt to account for the factors
that caused crime to increase generally during tlie JO33s since
the failure of previous unnlyscs to capture these effects may have
Interfered substantially with their ability to isolate a pure deter
rent effect of capital punishment.ll Certuln offenses incorporuit-i
iu tills control variable, however, are likely to differ from hom-
icide only In that tlie victims did not die. Since il Is posiil.t

61. Similar result] ore obtained by cmlauciililni' the rnte it ultub
crlinos oilier Ilian homicide ore cimimillcd.

02. See (.nldfeld & Quandt, Some Tells fur Ifoinoscediislicili/, 60 /

Am. Stat. Ass'h 830 (1005).

(13. Alt tho unweighted regression icsiillf reported In this pipri
Imva ulso keen obtained under lhe weighted lcchnhpio, with siimUi
temitis In cacti Instance.

ot. See unto <?inprn.
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that sonic nonliomlcide offenses may themselves be deterred by
capital punishment, having them in the right-hand side of the
regression equation may have affected the estimates of the deter-
lent effect that were reported above.

It is possible to test the effect of this potential bias, whose
direction is not obvious, a prion, by estimating*a counterpart to
equation (4) without oilier offenses us a control variublc." The

result is

DG - %m : g %o

As before, the deterrent effect of capital punishment is not ap-
parent. While the omission of fuclors that caused crimes other
ihan homicide to increase during the 1060's produces a result thut
differs somewhat from equation (4),"™ il dues not, in this anal-
ysis, materially alter the finding.

le

I11. CONCLUSION

The aim of this Article was to investigate empirically the
deterrent effect of capital punishment. Building on studies hy
Lhrliclt" and Pussell,"* the influence of tlie exe- ntiou rate on Ihe
homicide rate was estimated by controlling .'or the effects of
uther variables and for the reverse effects of tlie homicide rate on
ihe sanction variables. This analysis differs from previous ones,
huivuver, both because it focuses on a unique decade during
which the homicide rate Increased by over SOpercent and the use
of capital punishment ceased and becuuse it examines cliunges
In homicides and executions over lime uod across states."*

8+ WIiuii At'i is removed from eipiutitm (3) llie only independent
voluble* Dial nre statistically significant (al ,t(J) arc A(C/Q), Al'nv,
IJLHW, and AV. Hence, our selection nl un efficient solnet o( indeprnd-
,nl variables, used in equations (() (liiuiil'li (11). 1i. unaffected by ibc
(melusion of ACr.

(id  Tho Inclusion of ACr In equation (() reduces imhsiuitllully the
iigicurancu of o sinmg effect of median family uu'oine on thu lioinICJe
isle ohluliicd In (12). Behind this reduction Is a huge torrelidiou

complex, und, nl-hoiigli (lie tuple Is Impuitmse, exploriiliuii of Iliesu
i(Uiiiinsbilis is beyond Itiu seopo of Ibis ilisciission.

(27, Sec Kinlieli, supra r.oto 3; Ehrlich, lhiufcrimutil und Duleircuee,
lupru mite 24

Ql. See l'oiisi'll, siqgiiil nole 2(.
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[/  The findings do nol support tlie hypothesis that capital
’l punishment deters homicides. The 53 percent increase in the
homicide rate in the United States from 19Q) lo 1970 appears lo
be the product of factors other than the elimination of capital
punishment. Foremost among these arc a decline in tlie rnte at
which homicide offenses resulted in imprisonment (from 41.3 per-
cent in 1930 lo 34.6 percent in 1970 for llie stales that reported
in both years) nnd increasing affluence during the 19Q0s.’#

To obtain a sense of how well the estimates, based as they
are on individual observations of 32 slates, generalize to the
United Stales as a whole, the coefficients of the basic equation,
(4), can be combined with changes in the respective independent
variables given in the first two columns of Table 1 This pro-
duces a predicted increase of 2.8 homicides per 100,000 residents.
That the actual increase was 2.7, as shown in Table 1, provides
some assurance that the estimates generalize to the aggregate of
M states not analyzed in equation (4).

The apparent strength of the incarceration rate variable and
the apparent weakness of the execution rate nnd term of bn-

(lie relationship of primary interest, based on the coefficients of mil-
lion of the rclevunt variables. A variable's coefficient of variallcn ii the
ratio of its. slninlnrd dcvlul'on to its mean value. In the extreme cue
iu which a factor docs nol vary, It can have no relationship al all with
unolhcr factor.

In fact, tlie coefficients of variation of botli the homicide rule ind
tlie execution rate arc substantially linger (0.023 and 1.Sl, respectively!
in this study thun the coefficients of vuriuticn for the homicide rite
(0.157) nnd execution rate (0.040) based on annual aggregate Umir-i
Stales data for the period 1033 lo 10(10. The coefficients of vuriulion Li
tlie aggregate time-series data arc culculnled from the independent con-
structions of Q/N and PXQ,, based on Khrlich, The Deterrent Kffen if
Capital Punishment: A Question of Life nnd Death, Sources of Om
at 2, fl (May 1075) (unpublished paper on file ut Minncsota Law Hi-
view).

70. One can only speculate as to why llie homicide rote rote tl«

must In tuose slutes with the grculcsl Increases lu wealth, Increirrd
wealth may have provided more t 'rnctive targets to potential uffendtiK
uml produced heightened expectation.; nnd frustration, Since the luiwt,.
wide Increases in family Incomo reported here are attributable to mi
growth und to inflation In roughly equal allures, see U.S, Duhcau a#
Census, SrATisncAi, Austiia..t or tub Uniitd Stavks, tulile 1323, n im
(1072) & Tublo I, at p. 752 iiipro, tlie inflation component may Imvr pe.«
ducud further frustration, thereby exerting additional upward prcu.tt
on the homicide rate. According to table 1323, (lie Consumer I'i,,«
Index went from IlIl.7 to 110.3 between 1000 and 1070, un incrcsw
31.1 percent. During the same period thu median family income imm
from fr>*10» ~o0 $B111, sec Tulile I, at p. 752 supra (values for vuriuhle s,
an increase of 07.0 percent. Thus, (lie pciccntiige increase In tlie im J.i.t
i mdy imlime due In lidtaltOll was Hid,
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prisonnient variables os deterrents to homicide lend some support
to Ccsare Deccaria’s Iwo-lumdred-year-old suggestion that cer-
tainly of punishment deters more effectively thun its severity.’1
There are, however, other explanations for these findings. The
appearance of nstrong deterrent effect of imprisonments on hom-
icides may be the result of changes in factors omitted from
this analysis.”’- And the apparent weakness of the deterrent effect
of long Imprisonments may be the product of the inaccuracy of
our tcrm-of-imprlsonmenl variable,’3 since random errors in the
measurement of this vnriablc will bias downward estimates of the
deterrent effect of the length of imprisonment.

It seems likely, nonetheless, that this finding of > deterrent
effect of Imprisonments of persons convicted of murder Is more
real than spurious. Errors in the measure of murder Imprison-
ments ore sure to exist, and these are likely to cause estimates
of the deterrent effect of incarceration to understate Uie true
effect’d Moreover, this particular finding is consistent with
empirical results presented by Ehrlich und Passell.”* And il
supports von Illrseh’s suggestion that if penalties for homicide
were eliminated entirely il is difficult to Imugine that the homi-
cide rote would not increase.™

The finding that capital punishment, on the other hand, does
not deter homicide is remarkably robust with respect to a wide
range of alternnlivp constructions of llie execution rale, alter-
native assumption; about simultaneity among the crime nnd

71. C. Ubcc.uiia, Om Chimbs ana Punisiimcmts 5B (Il. Puohiccl traps
1913).

72. Suppose, for example, thut exogenous changes In omitted social
factors in the 1mill's produced a disproportionate increase iu strnnger-to-
manger homicides. This would cuusc un increase in tlie homicide rate
la coincide will* a decrease in llie Imprisonment rate, since il is hauler
u apprehend tlmse who commit strungcr-to-strunger homicides. The
appearance of a delerrenl effect would then be false.

_ 73, Pussell, xtiprii note 21, at 07, bus discussed potential sources of
diur In the measurement of (lds vuriublc. A particularly important
folenliul source of error comes from thu fuct that Ilie measure of the
average term of imprisonment is bused on released homicide offenders,
(illusive of homicide offenders who tliu iu prison, some of whom luui
iji ly already served lengthy terms of Incuicuralio:i.

74. On the other hand, errors In tlie measurement of tho number
bf homicides, which appears both os (lie mmiendor of (lie homicide rule,
it)/N), and tlie deimmiur.tor of Ilie conviction nte, (C/Q). me llltely tii
Lijs the estimates toward the oppeuruncu of i sponger ilulcrrctil effect
bl iucorcerntlon Hum may really exist. Kiel.), I-'uisl, & Pilnluv, supra

11, at 17-11).

75. See notfs 51-55 supra and aecampanying text.

vil. A. von UINSI, poimi suirrict: 1ity (11avu),
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sanction variables, whether or not tlie observations are weight™

agij the inclusion of different subsets of available control varl’
ables.

Capital punishment may be a justly deserved and appropri-
ate sanction in some instances. It is certainly cn effective way
to ensure that a person convicted of murder will not commit
further crimes. The results of this analysis suggest, however,

that il is erroneous to view capital punishment as a means of
reducing the homicide rate.

1977)
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APPENDIX

Data Sources foii tiie Vauiaui.es Used in this A nai.ysis

Q/N Criminal Homicide Hate = Number of murders and non-

E/C

cIQ

negligent manslaughters per 100,030 residents. Federal
Bureau of Investigation, Defaiitment of Justice, Unifoiim
Chime Hefoiits, table 3, at 30-52 (1000) & table 4, at 72-81
(1970).

Execution /lute = Hallo of the number of executions to the
number of homicide prisoners received from court. E/C
denotes the ratio of executions to murder convictions that
occur in the same year. Et|/C denotes the ratio of execu-
tions to convictions, with the executions occurring the
year after convictions. E,,/C denotes the ratio of execu-
tions lo convictions, where E,, Is the mean unnun) number
of executions over the three-ycur period centered uboul
the year of the convictions. The source of the number of
executions Is Federal Duiieau of Piiisons, Defaiitment of
Justice, National Piiisoneii Statistics: Cafitai. Punish-
ment, tublc 2, ot Ui) (No. .45, August 19113) for 198(3 and
1901 data, und table 2, nt 18-19 (No. SD-NPS-CP-3, Novem-
ber 1975) nnd table 3 (No. 20, February 1959) for the con-
struction of 1959 dalu. The source of the number of
homicide prisoners received from the court in 1980 is
Federal Duiieau of Piiisons, Defaiitment of Justice,
National Pmsoneii Statistics: Characteristics of State
Pihsoneiis, table A5, ut 50-51 (1980); the source of the
1970 duta Is Feueral Bureau of Piiisons, Defaiitment of
Justice, National Piiisoneii Statistics, State Prisoners:
Admissions and Releases, table A2, at 8 (1970).

Incarceration Rule = Ratio Ot the number ol hoioicidu
prisoners received from court lo the number of muiu: rs
and nomicgllgent manslaughters. The source of the num-
ber of homicide prisoners received from the court is given
under E/C. The number of murders and nonnegligent
manslaughters is calculated us the criminal homicide rate,
described under Q/N, multiplied by the resident popula-
tion. The source of the resident population is U.S. Duiieau
of the Census, Defaiitment of Commence, Statistical

Aiistract of the United States, table 1l, al 12 (1074)
[hereinafter cited as Census AustiiactJ.
Term of incarceration = Mean lime, in months, served by

homicide prisoners released from prison (including pa-
roles). Calculated from uutu given in I'Tdkiiai. Duiieau of
Piiisons, Di.faiitment of Justice, National Piiisoneii Sta-
tistics: Pihsoneiis Released fiiom State and Federal In-
stitutions, tables 8-54, al 22-70 (1980) and Ff.iif.iial Duiieau
of Prisons, Defaiitment of Justice, National Prisoner
Statistics, State Prisoners: Admissions and Releases,
table IM, at 47-81 (1970).
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Nonhomicide Crime Rate — Number of offenses oilier Ilian
murder and nonnegllgent manslaughter reported lo police
per 100,000 residents, calculated as the total crime index
rale minus the criminal homicide rate described under

/N. Tlie sources of the total crime index rnte data asc
the same tables that were cited under the description of

/N. .

groportlon 0f Residents 0f the Ages 21-24 = Hallo of the
number of res'dents of the ages 21 through 21 lo the total
resident population. The source of the number of persom
of the ages 21-24 for 1900 is census Austiiact, Supra, table
19 at 27 (1902); the source of the 1970 duta is census At
sthact, supra, table 30, at 31 '1972). The Census llurtaj
gives the 1960 data for persons between the ages 20 *
which we multiply by 0.8. The source of the total residtr.:
population is %ven under C/Q.

ONWNItES = Ratio of the number of non-
while residents to the total resident population. Tt.r
source of the number of nonwhite residents is census Al-
SmACT, supra, table 31, at 29 (197%1). The source of th»
total resident population is given under C/Q.

Proportion Of MaleS = Ratio of the number of male resi-
dents to the total resident population. The source of o.e
number of male residents IS census Aestiiact, supra, ul.lt

17, at 25 (51902) &table 25, ut 25 (1972). The source of thr

total resident population is given under C/Q.

Proportion of Urban Residents = Ratio of urban popula-
tion to the total resident population. The source of tin: ur-
ban population is cepsus Aiisthact, SUPId, table 10, at |»°
(1974)." The source Orthe total resident population is giva

under C/Q.

Enm”ment Rate = Rutlo of the number of persons cr.-
rolled In public elementary nnd secondary schools to U.r
number of residents of the ages 5-17. Census Ausimac:.
supra, table 190, at 122 (1974).

Resident Population = Number of residents, in million*,
as,of July 1 census Aiistiiact, supra, tuble 11, nt 12 (1974)

DIVOrce Rate = Ratio of the number of divorces to the
number of residents. The source of the number o! divorce
IS Census AusrnACT, supra, tuble o5, at 67 (1974), TW
source of the number of residents is given under C/Q

Median Family income = Amount of income, in dollan.
such that exactly half the resident families earn nt less:
that much. Census Austiiact, Supra, table 027, at 3:?
1974). .

Fsroportlon of Families in POVerty = Ratio Ot the tuunixr
ot families below the low Income’level lo the total ntitnUr

of resident families. census Austiiact, supra, table Uil, a
391 (197%1).

1077]
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Proportion of Adults Employed — Rai’o of the number of
residents employed in nonagricultural establishments_to
the number of residents at least 1G years of age, The
source Ol the number of employed residents Is census An-
stiiact, SUPIA, table 3G3 at 22G (1972). The number of resi-
dents at feast 1Gyears of age is calculated from the census
Austiiact, SUNM,” tuble 19 at 27 (19X) |_tab|e 36, nt 31
(1972), as follows: For 1960 we use the resident population
ut least twenty years of age plus 0.0 times the number of
residents between 15and 19 years of age. For 1970 we use
the resident population at least 10 years of age plus one-
half the number of residents between 14 and 17 \ears of

B?ﬁary Southern Variable =1 if the state is Alabama,
Arkansas, Delaware, Florida, Georgia, Kentucky, Louisi-
ana, Maryland, Mississippi, North Carolina, OkInhoma,
South Carolina, Tennessee, Texas, Virginia, or West Vir-
ginia; otherwise = 0.
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A.Comparison of llie Work of TliorsUm Sellin
am Isaac Elirlicli on llie Delerrenl Effeel
of Capital Punishment*

David C. lliildiibl eanil James W. I.. Coleit

Dining ilie last 20 years, a siilisiamial number nl empirical studies
—must |)inminent among them tbe work nl criminologist ‘I'linrsicu
Sellin—liave cnncluded that (lie death penalty has un measurable de-
terteni elleci beyond llrat nf life impiisnnmcni.1 A recent study by
Isaac I-lirlicb, an ecuitnutisi, challenges this traditiunal view.2 Klulicli
ciititi/cs Scllin's statistical metbnds ami, nn tbe basis ol a more dim-
ples; statistical pimcduic, estimates that "an additional execution pet
yeai over the period in ipicsiinn [I'.kkl-IOliO] may have resulted, nn
avei.ige, in 7 nr Hlewer minders."* In I'mula v. North (“.million,1 the
iniisiitutinn.il challenge tn the tlcallt penalty now pending iu tbhe Sit-
picmc (aunt, l/te Snluitnt Ucncial presented L\In Melt's limlings in tlie
(limit and iu bis amicus brief cited them as "important empirical sup
pint fm the a muni logical belief that use nf tlie death penalty de-
i teases tin* number nl minders,"3 The Solicitor (icncial asserted licit
earlier studies, and specifiially those of Sellin, suffered from “invesli-
g.itiuy Haws" ami tli.it only Mlirlicli's work provided a reliable basis
Im judging whether the death penalty lias a deterrent ellert." Now
ili.it I-nwlIn lias been set Im rcaigiunent,1an assessment nl the Suliiiint
(burial's«l.lints lias paitiiul.it iinpnriancc.

y A si.uisiii.il study-iaiumi prove that executions deter minders, nor
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A Cnmpaiison of (),m Work of Tluusien Sellin and Isaac Klnlirh

ran it prove that they do nol. (oven a hypothesis about a causal re-
l.uinnslup, however, a statistical analysis can determine whether that
liypulhesis is consistent with past experience, limit Sellin and I-'Inlitli
tested the hypothesis tli.it capital punishment deters murders, limb
used a variable to represent the threat of capital punishment, and
both etuipaved that variable with the behavior ol homicide rates in
the United States." However, they used dilleicm statistical methods
to make their cotiipaiisoiis and arrived at ditleicnt tonrlusiniis.
Sellin used a "matching" teclmupic." lie selected (lusters ol neigh-
boring states "closely similar" iu "social organi/aiion, composition nl
population, [and] economic and social tauditions™; in catlt giniiping
at least one state bad abolished the death penalty and at least one
retained it.lw lie then compiled the liomii itle talcs fm the yeais 1020-
1()5fi and 020 (2 in abnlilinnist and reicntiunisi states within each
group, and fottntl that the rates in abolitionist si.pis were mil signifi—
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(iiuiiiiliiiM fm ptixlilr Imii |xm« dleenl in li.tiiimi nl capital nunili u .timing .ill uiiMitrii
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ilie* iiiiii hisiniis nl [Ilie siiuly as "mmpleicly wuillouitdcd."1* Il I-.hrli.h’s
sillily is icli.ddc, il may lie ilillimli in ilaini Ilial Ilie ilcaili penally is
“cxicssive ami iiiineiessaiy“ ami dietclorc violates Ilie Kigluli AmemiImeciil.
Iteianse the iciliuii.il merits ol ilie I-Inlit1ll stmly have thus lii‘iomi: iclc-
s.nit to .m impoitam lotistiiiuiimal ailjmtiiatinn, the /oiiimi/ is publishing
wlt.it is esscmially a stalistiial ileliale between [libiliili ami iiis iriiiis.

In the iiist aitiile, Messis. Italdiis ami C.nle ilelem| Sellin and nmieiul
that his leilmiipic is hetiei ilian Ilu lull's regression melliml Im testing
Ilie ildo icm e Itspint.csis; iii ihe setoud article, Messis. Mowers ami I’ieue
aigne ih.n | Inlit It's daia aie hindaiMcntally iiiitdctjvutc lor the method
lie uses and ili.it no evidentc ol a deterrent clletl is hmml when liis
mcllioil is <e ectlly applied. I'lolcssni Mlu'liilt then lespomls with melli-
oilologii.il .uni si.itisiii.il aigiimeuts iu support ol liis initial study anil Im-
llici el.ihoi.ties mi the li.isic issues umlcilyiug liis icscanli, lu tlie iicm
issue ol ihe Intoimi. I'liilessiu |nu Is. I*ctL*e will comment on Ilu; debate
beltsecu I.Inliih ami liistiiiiis.

Iln- ilillu uliics a limit l.ues in attempting lo arbitrate an "abslnise
si.iiisin.il dispute” between patties to a litigation were Jlorielully nuteil
by |mlge |. SLelly Wtight in Unborn i, llumen,-" a suit «liallengiug tlil-
letciit pei pupil evpcmluuies among elemeniary schools iu die Disittti ol
(olumliia. Judge Wiiglit iifimmenled on "die added dillitultics wliiih beset
the tinth limImg pioicss when it is netessaiy in rely upuii easily manipulat-
ed si.uisiu al analyses,” ami deplored the "overgrown gatden ol umulicis
ami ill.ois ami jaigon" wliiih lie suggesieil had nhsimeil die liasu issues

ill die suit.-* 1h- |nlileil;

‘I lie lepoiis liy die cxpeiss—one noted eumomisl plus assistants lor
e.nli side-aie less helplul loan they might have hceu lor the simple
ii‘.isoii iii.ii they do r u beg.'u horn a common data base, disitgice
m u iiuii.il siatisiii.il aisinnpi'mis, ami reach dilin<;ut iiiiii lusioiis.
Having luted tlu.-b icspcuivc experts, the lawyers iu this tase hail a
li.isW lespoitsiliility, wliiih they have not nimpleiely met, in pm die
li.oil i.tie si.uisiu.il iliaiioiisiiaiiiius into language wliii li serious and
mm cilied laymen loulil, wiili ellurl, umlerstaml.*2

tin- 1ltitles ninth billow ,ittempt lo meet this "hash: icspoiisiliiliiy” in
the 1lancm ol die siaiisiiial ilcliali:o-er dieiteienciu elleil ol lapital
piiiusimieiu; to die extent il is notmet, lieC.nuilmust lely, as did |udgc
W iighi, "upon Imiileu ol piool, .uni iipi.n sliaighllm waul moi.il ami ion

siiiiuioii.il Ilitlimetic

lee W»1ly| 11111<I110<<I ill.11, util IIn paxl xitital <<2.lilt*, r.u 1t r\i Fillliiii 20000L6ll) lauinl
mil 1l11l11<i< 4 t xiginlh ait! diiiiuliri ul diiiiiili i\ Thlu 1 klwlirx ul Ilir ilr.illi penally air
11U<<1<<l I»4 . iiuim .iti.il)lual Hatvt, ami wui ilu iiu| |iiuvnlr xiippmi Im a imitiaiy
Imu Imiuit.
hi <4
In Urjily Iliu I Im IViHiiuirt, \pp (. 11 Kk Ar Iliu* tnfu« al M 11U ITliiimin
militiinil < nut xi.iiixiii.il 1111%in'x ul ilii [liiliili xinny, itl. Nppx. (¢ S |
Il \xxixiaiil |'t«lrexm ul |iHitmiiiis. V.ilr IHiit 1- [>T
Lii  TJ7 1 niU¥e HI I, Mitl (1) 1U,. IH71).
o ij allr e

L1 < ryi

Sctlislit .d Kvitlem e un (lie )cii:zim il Kllcn nl C.ipil.d I'oi.islimcnl

These attitles also illustrate the inhereiit vtilueiability ol mmplex sta-
tistiial letImitpics to the adversary ptotess. Any statistical analysis de-
pends tin a variety nl explitit ami implicit assumptions which tan lie
mli.illet.getl liy opposing patties and on width experts may icasnuahly
dillet.*’1 .Since nm tts generally have no expertise to i(-solve stalistiial dis-
putes, they will tend to ignore the evidence altogether nine sm It a dispute

atises.-3 The pndiative value ul any stmly tail lie dcslioycil by raising a

latge number ol tctliiiiially complex objections, width, il not sitllirieiu
in dispiove the tesuhs ol the stmly, will at least ttmlciminc tlic-m to the
iMiitit wltcic the .letisinnmaher tcloses to icly on diem. This ptotess tends
mWwW .tid (Uriel |tMitc lintget's tlto atleti/aiiott ol the eviili-me imi tie-
iciicmc in /-'itittitin-aii “cmpiit-.al stalemate."-"* The wuselulness sl.t-
tisdtal analyses to the ..nuts may depend un the development oi piisttduics
10 tesolve the lialniiial dehates whit It seem incviiahly to arise when stiili

studies ate put helute them

21, MVir, r.g, |. pMiNstiiM. I-.uNmmi .mi.. Mininas 121 211 t.M cit. J:1/2) (ia.illaia.ilM.il
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Ijil ul xiuirxx in Hu nxr ul xiipliixth all il xLillxlii.il 'tiilnur In aillilinixItaiite pintrrilingx
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Uildinc afti‘iii h'fc .m< likely in lie thiili mm*: »Itli; .mil mmr willing Ili.ni imnix in iixr
mn ftiili‘tur. An iki'liiy liax .1 xLill which can ilrtelup Illn; ckpnljtt: iiriixx.iiy u* mm
iiiiii! an iiniimiU'HIf muili'l ul a HHiilaliil iiulilMI). &<, rj., tha/fumn, |[lu 7rc*
si.x//1 thulium* hit Mtnitf u/ Nuluitil ¢ini Suftjily tn Hit- I'mini \Inln, if Hi 1. |. 1.uin. 1
M fill. M (ItI71). In aililnimi, xlilixili.il CNlilciuc uliru hcaix iliinil) un ihe [*irilii liunx
jiiil polity ilnixImix Ilial (lie agenty must make. Im exaiuplt, 111 .1 lalenl.1LiliH pun 1tiling,
Ilie agenty limxl lum.txl [lin: clfeti ul [Ilir [i)U|Mixiil ihangr in tati< mi ilriiianil anil
xiililily in Un e«i;1L.niil imliixlty—a (Jiifxli*iu wlihh Irmlx ilu Il it* «imimm nit analyxh.
‘She irlrvaiur ul Ilir xLillxIli.il fviilciut; lu iihiil.ilui) tin isiituui.il.lith may IlinrImc leait
Ui ui nn i

i ui nniiiiianrf 1es iim.'. See, Siiiillinn l.a. Alra Hair [I'liti *riling. 1l .1V, Mill,
liti (IWMiH). niuihlinl. 0oimM: nar (rHSD, UjjW, ifH MM in? tiih o In). thninl,
Thius umo (ramny, i/imtat in Ifrdinnon Mmhli, [Ujun al 1ifiH, Ma lixuu (ax k |-In.
Ch., 5 IMJ.U. lIli JM, 1 (IH71)

I, Hid U.S 3ty fi (1U7-) (HImgri, Cj.. illxxrnlinu).
o J7. linlsilxiriu, in /foraivivuii Mmlcli, illfun diulr |fi, ai LEerixl, Jiiu|n*si\ Ilial an ail-
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Krmn ilii®* evidence lie drew ilie "A ... that ex-
ttminus liave mi discernible elleri on limiiiride death rales

I-Inlii h Incused instead mi the relationship iu the nation as a whole
hriwrru the homicide rate and "execution risk"—the fraction ol per-
sons tons iited oi murder who were subsequently executed, lie com-
paied the dillerem es in homicide late and execution risk lor the yeats
likl.l I'Hi"l, and lotuiil a positive simple correlation between changes
in the homicide i.ue and changes in execution risk—increases iu ex-
eiiuion risk were associated with increases iu the homicide rale.19
However, when he coiitrolled lor the influence of other variables tin
the homicide rate hy using a multiple regression analysis, the rela-
tionship heiame negative. Mote precisely, he estimated that the elas-

TAHLK 1l
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A Comparison nf the Work nf Tlunsicn .Sellin anti Isaac Kinlicit

litity ul the homicide rate with respect in the execution rate was
Jdppioxiiiwicly —IIli"—that is, a .(Hi percent decrease in the homicide
tale was associated with a one percent int tease iu execution risk. This
Imiliiig was the basis lor his estimate that "on the average the tradeoff
liftween the execution ul an ollender and the lives ol potential vic-
tims il might have saved was ol the order ol magnitude nl | lor H
lot the period IMILN1i7 iu the United States,” and lot liis "tentative
ami rough calculation (tliai ] the decline iu |[cxecutioii risk| almtc
miglit have actminted lor about Iff* percent ol the im tease iu tlie
murder rate between Ifllill and 1N)(i7.",*

In this paper, we compare the tvtnk nl Sellin ami Klirlicli and at-
tempt (o assess the rcl::<»'ijily ol their statistical evidence as a basis
for making iiilt'icnccs about ti'c delcirent riled ol capital punishment.
W'c consider three aspects'ol illei. <t 0 sign: (1) the choice ol
I measure tu icpresent capital punishment; (2) tin: clmice ol the nation
tu state as the unit ol observation; and (1) the ability to rontrol lor
l.ultus other than Illu: death penally wl’alt may alit-. 1 the homicide
r.ue. We then discuss Ilu: replication tn torrohoraiiuu ol their results
hy studies using the same or similar Methods. While we do not aigiie
tli.it Sellin and others who have lollowetl his approach have proven
nmelusively that llu: death penalty has no greater tletetrent el leel than
lilt: imprisonment, we believe that Sellin's work, despite its methoilo-
Ingical shortcomings, oilers a mine reliable basis than [I'lulit It's recent
work lor inferring whether the threat ol capital punishment deteis
murders. kuture studies hy Klirlicli nr others may weaken the credibili-
ty of work that went hcluit: him, hot Oll the reninl to date Sellin
makes llie stronger case.

It is quite true that kinlich’s appoint h is statistically mote suphiv
lit,tliai than Sellin's. lint statistical .sophistication is no cun: Im Haws
in model constlnetion and testaoh design. There ate many tpiestimis
which, liecause ol inadequacies ol data or tlieniy, are best studied hy
simpler methods. The tletet Ifill elled ol capital punishment is at this
jx.itii just such a question.

1. Measuring the Ihre.“ ol Capital t'linishmciii:
Actual list: nr l.egal Status

The Solicitor Crucial ciitici/ed Sellin's work mi tin: gtmmd that
it "relied nut iipun tlie attual i/w: ul the death penalty. Inn upon its
si.tllll<>ry aiuiioti/nfion, as the intlepeiiileiii variable against which the

i Lo im (il 2 x i),
U. /if. at iMoo e i,

»/
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tniml.-i rate was compared.""1This criticism echoed klulirh's argil-
men that "the actual eidorccmeiu ul the death penalty |as measured
hy -xettiiiou risk] may he a lar more important lactor aliening nf.
lenders' licit.ivior than the legal fains ul the penalty."n

Tlicte is, ul cnuise, a necessary link 'riwccu tlie legal status and
aitu.tl use ol capital punishment; the penalty ca mot he used ii it is
not .uiilmti/cd. Moreover, the lactor which is directly controlled hy
courts and legislatures is the legal status nf the penalty. The precise
question now lacing the Supreme Cuitri is whether capital punishment
must he abolished, not whether its use should he increased or decteased
assuming it is ictaincd. for some potposes, it may he of iutciesi to
investigate the llrcts ol increasing the unmher of executions iu re-
ieiuionisi jutisdiciions. Hut iu the tlehate over abolition, the essential
questinn is the effect ul changing from a rctcnlinuisl tu an ahtililiutiisl
(to isdii tioti.>” Sellin's approach is directly addressed to this policy
thoice, and Hulich's apptoach is not.

Sellin tomp.ned the homicide rates within six clustcis tif ahuliiiunist
and leteutiuuisi stales.,u The execution levels in the retcniionist states
tanged Ituni New Hampshire (one execution in the years [!)20-1)fi.rd
tu Ohio (an average nl seven executions a year).20 Assuming that die
penalty, if retained, would he applied as infrequently as in the past
Ij ye,us,* Sellin's comparisons ol abolitionist states with leleuiitinist
slates which rarely executed people become highly relevant. liis other
comparisons hear tliiectly on the choice between abolition and rctcti-
lion at the higher t'Xetiitinn levels til the earlier years,*2

IIn lull's coinpaiison ol the homicide rates with the ratio ol cxccit-
lions to <onvii.lions—execution lisk—is less relevant lo the question
ol abolition. liis analysis lotuses nn the marginal cllrets of small
ili.mgrs in execution tisk—the numhci of minders deterred hy one

i \nium  Hfiil, iii/m» diiiiid i, it ilii (iTii|*li;ivik in mi«in,.l).
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more execution—tather than mi the dillerrnce between jinisdiclioiis
which do and do nol use capital punishment. In Mtrlich's regression
equation, the estimated homicide i.ite increases pioportinnally as ex-
ecution tisk declines. To predict the clhit ol abolition on the homicide
rate, execution risk is simply set equal to zero iu the equation. Hep-
icsctiling ihiilition hy zero execiuiou risk fails to distinguish tie lacto
abolition—whcic the death penalty is authorized out not currently ap-
plied—imit de jure abolition. Yet even the legal possibility, however
icmoic, ol execution might have some deterrent clled. Hecaitse of its
iiliancc on exenuion lisk rather than the staiuioiy authoiizaiion'ul
Ilie penalty, flulitIt's stmly could not detect such an ellect.

Moreover, Im the particular mathematical hum in which Khrlich
l.uge oi .i zero homicide rale (depending on whether the elasticity
(or execution tisk is negative or positive).23 These absurd implications
show the equation was not designed to predict the filed ol abolition,
liven il one used a mathematical hum which could generate a mean-
inghil prediction .d the homicide rate alter abolition, sticli a predic-
tion would he tmteliahle il liasetl on the data used o> totisirjid
lilitlich's equation, hecausc the possibility ol ciror increases ;ts the
imiulier of execo'ions on which the pretlit tinu is based departs from
the average (7f>) over the period whit! Khrlich studied.*'

Il. Choice of Unit ol Observation: Nation or State

I'resiimahly because adequate data mi artcsis, tom itturns and cxetit-
lions—imn which the tisk ul execution alter itinvidimi is computed—
ate mil readily available on a slaie-hy-state basis, I.InIn It compared
txei iitiuns and homicides Im the nation as a whole. Ibis aggiegate
approach cannot measure die extent to which changes in the cxrtniimi

*JL Llulill. [ili.it» i “iidiiciln siilifily liniLiliiii® in wliiilt ilu' liiiiiiiililt' i.iti iv n]ii.il tn
lIn- (iiiiilm t nl m iiiliiin 1Lt. iiml sis mini v.nillilt's tvliiili i m.iy tiilln.ini* tin’'
I indilic L2100 FIntil i 1d/E, ibi/nil et A mitio (it an). > tid Hminio 1..n
il Inw till n rhlil.ui.iliny t.ul.ililrt is i.iltnt In .tn i.V[i>intnl [IIn" il.itinny nl tin linnin nil
M i wall n't|nii in iltil i.ii,ilili. 1 tin iliniioiy Im i\n mimi m || it nnt.niti'. linn it
itiiHlinn ini > Int /lIn, In. [tInilinl nl Ilie v.ni.ililit a]iliin.n Ills iniomy (l.n.uni’
linillijilii.ilinil liy ii I[ILinlily L.anil lu .t nil;. [0t VIO it nfiat.[liu 1l In ilititinn  liy
Hu diiiii ilii.iulily i.nn.l In i (intniti rtfinuiul WP M iciti, ) .0 illunily Silifiin.nliliiK
t.in) 10 Mir ilitliili) Im wmoi Ilium [li.l it [intlliti', linn at isi.itllini m 1 .i(.]iin.nlu .
I e Lidiiloi o« I Hu o v.iunlili't .i]iliin.ulu> tun In (e<,|«»iiu lIn." Of;iitMmi .ui.ily.It
ii iln yi.nt Idiill 1‘ivn. in ivitiili iluii win- nu iniiinuio, kIniInti li.nl m .ittuun Ilial
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rale aic associated with changes in the murder rate for intliviil ml
jtuisilitlions.

To illustrate this problem, consider the simplified example nf a n,
tinu (omposed ol three states, two retciitiouisl (Hl and H2) and mu
.iholitionist (.7). Assume that execution tisk decreases iu HI and re-
mains constant iu the other stales, and that die murder rate increases
in one state, not necessarily HI, and remains constant iu the ulliri
two. No matter which ol the three states experiences the increase in
murders, the nation as a whole would show an aggregate increase in
murder i.iic and decrease in execution risk; analyzing these aggregate
ligures would suggest a detenent ellcel. This inference would lie
jusiilicd only il the iuriease in the murder rale occurred in HI,
where execiuiou lisk has decleased. Il instead the tiMtrder talc in-
iie.is.d in state .7 or H2, the aggregate correlation, would he mis-
leading, because the inilease in the murder rate in one jurisdiction
ioid.l not he amihiiied to lower execution risk in another. The ac-
iii.d hchavim ol the minder rate and execution risk in different juris-
iln lions is, ol ionise, lar untie complicated than in this example.
Iliu the point remains that | Inlich's use ol national data ohscmcs
the relationships between minder and execution rates and may vyield
lesiilts winch seem consistent with a dclcncni ellect wlie-e no stub
elici t ai m.illy exists. Sellin's comparison ol murder rates iu aboli-
tionist and leteiuiouist states, on the other hand, shows us wheihci
do and do mu use i.ipiial punishment, liccausu it examines dilleietui >
in iiniuiiide tales among teteulinnisl and abolitionist jinisilit lions,
Sellin's woik does not touiain the uggiegaiiou errors which may vitiate
FIn lich's lesiilts.

T lie aggiegation appro.icli used liy I.hilich has the furiherdrawh.uk
ol rnme.tlmg ugiiiii.d dilleientes. It is well-known (hat homicide tales
air higliei iu the South than elsewheie in the United > atcs,2* and
it is eillm-ly possible ihat the detenent ellects, il any, ol capital pun-
ishment would .'.ny lﬂun one pan o| die country in atinilin. ‘these
dil 1n eiues may In. ol com.iilei.ihlc telev.iiiii: to a derisioumal.ci ion-
sideling die aholniou ol eapii.d punishment iu (he United States.
Sellin's method, who huompaies data lot gtottps o| contiguous states,
would ieve.il legioual dilleiemes il they existed; Kinlich's appinaih,
which aggregates llu: data lor the eniiie United States, laiiunl, The
I.nl dial Sellin ohseived im deleneul elleft ill any region dues not

m, 1 Snilliflwni S Il Thiwt.

A Comparison ol tlie Work of Thorsten Sellin and lIsaac Khrlich

minimize the importance ol taking a regional approach.-'"" It merely
.nlih plausibility to his conclusion that the threat of capital punishment

liis no measurable deteireiil ellect.

I1l.  Holding Other Factors Constant

The Solicitor (ieneral asserted that "perhaps most importantly.
jSellin] failed to hold constant lactors oilier than the death penalty
that might inlhieucc the rale of murders.” The Solicitor Ccucial also
stated that Khrlich's study alone was immune Irom this llaw.'-' We
disagree. Sellin's matching incihod is simply a dilleient tcilmique lor
taking account ol the iidhieuce of other vaiiablcs than die multiple
regression analysis used hy Kilirlicli. With either method there is the
lisk tli.il variables not taken into annum, or impeller ily taken into
attutmi, may inllnence the ohseived results. The issue is whether
Sellin’s or Khrlich's method is more successful iu ledming that risk.
Sellin wits acutely aware ol the problem of I'oiutolling lor the
influence ol tithei variables on the iiuirdei rate, lie teiogni/ed that
the problem had been tii-gletlcd by e.ulier work on Ilie deleneul el-
icit ul capital punishment,-"" and used a matching method as "a de-
liberate attempt to eliminate dilleiemes other than those in punish-
ment policy that ii ight inlhieiice the 1Linn: iate."-'u A in.iti liilng method
(IMinois lor tlie ellect ol other vaiiablcs by comparing areas wliiih
ate as similar as possible with respect to those variables, hut are dil-
Incut with respect to the variable whose ellect is being isolated,
Sellin assumed that the impmiant I.ntots iullucuciiig the minder rate
were roughly siutilai in miglihuring states. As Table 11l shows, this
assumption issnppotted hy a staiediy-siaie comparisiiti lot a small sam-
pic nl the law cnlnncmenl and smioe» onomic lat tots which Kilu lii It
li.is hypothesized as dciciiuin.mis nl the minder rate.l'
Vi, LI dimli liinu nsliniifiiit omlil il lit: t]ililinl In ilu: Hit]i Smith, wlim lIno:
tie nn dlttIMituii\l NiP<s IImvi-YM & Hliu illil ittuili.iii® fttiiiit Jt i in wisanii, tvliiili
I,n diiilniii/rd seini .ii]ili»il iln* [mit.iliy, iiml 1Aimn, wliitli ilnl urn <n.iu il mml
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I lifi'c;ur. nl ionise, ilfituliirn iu iiiii iii|j(iu}; 10 tontiol loi oilier
I.miiis ilhuiijjli a m.Hilling Uiliiii(Jiu-. In srlniiuc a»vi% lor in:il« liiiii*.
it always is possible that an iiiipoit.iut tlilleietuc aimuij; states will be
overlooked Hut stub a tlillerciuc would not vitiate tbhe results ul the
m.IU'Iiiug study unless tlie tlilfcrcut e were eonsisieiuly anti systcinaii-
l,dly related to ilie tltoice of a punishment policy.4" 'I'ltc Solii imi
(Uncial suggested that a difference in arrest am! touviciiuu rales might
be systematically ielated tu a dilkrente in ptmisimieiil policy, because
ifuisdiciioiis wliit li abolish capital punishment could use ait increased
likelihood nf aitest and conviction as an alternative deterrent.4- A
limtiug that the homicide rale in a ictcminuisi state was similar to
tlie rate in an abolitionist state with higher .mest ami conviction rates
Wi].l].hi then he consistent, with the hypothesis ol l delciunt ellect lor
capital punishment. However, neither the Solii itoi (h neial unr Khrlich
ulleied evidence to support this rekitinnshi; *a

Khrlich's multiple Irgtcssinn analysis cuutrols Inr the inlhicnrc ol
vaiiablcs other than execution risk by iucmputaiitig a set ul additional
explanatory variables into a mathematical iutiuukt lur tlie (intuit ide
rate. Klirlicli posits a “uutfdet fiutciiou™ in wliiih the tt.itional linmi-
1ide trite is tletet mined by execution tisk and .six ntliei Lﬂlots. ol llie
six, itvu are law eitloicemcm variables: the attest rate (the fraction
ul all murders which ate cleared hy tlie arrest ol asuspect) and the
cniivictiou tale (the hactioii nf suspects attested lor minder who ate
siihsccpicmly convicted ol murder). |lie other him ate sotioccouoinic
variables: the labor time p.ntic ip.ition rate, tlie uueuiploymem rate,

M juldiltiiyrllt uml fjtiimi liitil uiili liiiiviciitc fjln ef I I uml If* «; «jinlitcl). \M
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ilic 1l.iciion ol iln* ll<i)iiil.ni<u; in the age group M to LI, and eslinland
yields .in algebraic equation which gives ;i numerical cstiiii.tic ul the
cllcii ul i%ii'li c.spl,m.urny variable on the homicide rate. In this sense.
I 1ii Iti li's study iiitoilllm mine precisely lor the influence ul litis set
ul l.irtors than dues Sellin's sillily.

This precision, Imwcvcr, is misleading, In urder lor the statistical
i ilit to he reliable, the eipiaiinn must include all variables which
significantly aflirt, the homicide rate. The omission ul any sigiiilicaut
s.iiij;il>le nut only tenders the model incapable of fully explaining
ihe lieli.iviot ul the homicide rale, Imi distorts the cllccts of those
vattables which have been included.15 The regression meihiid is there-
line best suited tu testing a hypothesis based on a well-developed
them y which isolates a lew determinants ol the variable under study.

1lypniheses about the inoses nf murder cannot rely on such a theory,
f lu lit li's analysis relies on an economic postulate—"that the propensity
iu perpetuate silt It tlimes (as minder] is inllticncctl by the prospective
cj.iins ami losses associated wiili their conuuissiun.””31 There is no reason
in ihiul. that economics or any other discipline has yet identified the
deteiininanis ot the minder tale with enough confidence to ndy on
tcsiilis obi.lined liom regression analysis. Indeed, there are strong a
pinn' ic.isons lot ihiul.ing that tlie murder rate would be inlinc'ecd
liva iinmini ol variables not considered by Khrlich, such as rates ul
uiigi.iiioii hum lal to urban aieas, per capita ownership ol weapons,
and the level ol violent crimes against property. As '/.iiuring and |Ilaw-
liiis point outiu their discussion o| deterrence:

Veiy lew, il any, studies done on the impact nf criminal law
satiations on tiime give ns reason to believe that most of the
lii.ilyy l.uiois wiliii h .should be included in such a statistical anal-
ysis ate plfsCIK .Old .1l (lllleil lor,

it iinlltl iiii?#, in/.in .inn . ‘ai a.rt til"1 (iii.ni.iii.il ilismssiiiii nl im mis ii.llu."iii ii.jj
iiiiii.1. 1. tin H1 (n.gii 1 ills, dissi.i.i ol iLill ili.isi'ii Li iitiasine ill.s.- l.nl..is). lii suli
sill.n.i.li iln* inr.iMii.il Im iIn' loir tinilii.nlr i.ilr, I luli.li instils .i linn: Inn.l1 US all
iN[il..ii..liu) vonidile, til il oin. 117,

l. Il.c ril.'in In i, LL 1P Hn: dr/irssionl lisil)sis rslil.lil.s Ilir Itrliavilli' nl Hir li.nniii.lr
I.tlr Is iiir.is.ii.it 1.) HlL. on lit.irnl nl ilrlriniin.ilinn, i.-tiilt is ilnl less Ili.in#rin .nnl n.ii
Blt-«1l it unr N\ L'meotintllodditis Niodicills a trirs.inl o ov.ilialilr  will liasr a lLnvr. in
Jiiiicicionl illiiinn... 10 ilt.tn a i.[;iriii.in i.liiii. t<nirilly *[iriihci itu: irlali‘instii]i.

I'In-  .niilssin.i nl iii.]ii.11..11 sail..lilrs limn [Ilir 11j-tl'sst.iu n....lit willalsn Llis ilu
I. mils -ilnali.r.l Im 11.* V.uialili's ivtii.li an* tin tiul.it. V.e |. |JiniNslii,N,liiimumiihii
woniidiiis il it 0 tioeor (<i\mlLiiiii i iririant \llitallies Imin itir irjurssii.n may
l.r a i.iy s.imils nnii . .") (i lii]il.asis in hii[;inal), "1t (uinillnl saii.ililrs may i.iiisi: lIn
sialisi.ial 11.ii|i|. inul'atil i.iiirlitliini in Ilir itisi.n liain r Iriill), f

Li t o e1Ll li I*ii'., dii/.iii n.Mr ai  I'UINI'LIiis Milu i "li.isir [iiii]insiliiin" is Ilialllll si
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... (Inly when the si.ilislie.il eomplexity ul such ineihiids lulls
die rese.ui'her iulu a lalst: sense ili.u all relev,nil s.uialiles have
liceti .iiCiMiutetl lor, nr that n.uural soiiilinns aie iu lait present,
tines multiple tutrelation analysis heroine mine dangerous than

helpful.37

Our a priori skepticism about the ndetpiacy o! tlie variables in-
cluded in Klulich’s model is supported liy the results of reaualyses ol
his data, which we discuss helow.1l' These reanalysis lotmd that the
sign ol the elasticity lor execution risk changes from positive to nega-
tive when the retail years are tliopped Irmn KinlitlIt's data seties.
'l he itpparenc change in the ellect n| execution tisk on tin: homicide
rale indicates that the variables included liy Khrlich do not explain
tlie behavior of the homicide rate in a eonsisiem manner over .sub-
periods iu bis sample and suggests that variables not included by
Klirlicli may In: ncrrssaiy for a better explanation.

Regression analysis requires tlie assumption not only that the homi-
cide title is a function ol a tixed set ol variables, but also that the
function hits a particular mathematical hum. Klirlicli postulated that
the homicide rate was equal to the produii of seven explanatory vari-
ables and ii landum error lerm. The equation which Khrlich actually
estimates is ;t particular characteri/ation ul this relationship iu which
the logarithm ol the homii ide late is set equal tu the weighted sum ul
the loginilhms nl the explan.iimy variables. The weights pinvide es-
timates nl the ellect ol each cxpl.inatmy variable on the homicide
iaie. Since other investigators who have performed Kin lit It's icgicssion
analysis using iiumiai mimhers t.ither than logarithms have lonml no
evidence ol a deterrent ellect, Khrlich's results seem to depend on
liis assumptions alnmi the mathematical lotm ul the iel.iti<mslii|

Kvett assuming that Khilich’s legressinu eqitiition sunesslully iso-
lied its mailianaiii.il hum, a setinns piolileni remains with Klu lii Ids
use ul the equation In estimate the iradeulf lieiween exeiutions and
murders. Khrlich measures this tradeoll hy the paiiiul elasticity ul the
liotuicitle rale with icspett lo the execution tali'—the pen cut deiiease
in homicide tale ptoduecil hy a one pcicent increase iu cxccuiimi lisk,

assuming that the min i variables aliening tlie muuh r late ate held

lousiani as exnulimi lisk varies. '1l'lie c..limail'd elasticity o' -.Wifi im
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plies dial ai die average levels of executions and murders during die
peiiod studied, ail additional execution would result iu seven or eight
fewer murders.1" Yet, as Khrlich recognizes, the conviction rate is
likely 10 decline as execution risk increases, liecau.se jtuies seem less
inclined to convict a defendant charged with murder die greater the
chance the defendant will subsequently be executed.ll Since iu Klu-
bill's model the conviction rate also lias a deterrent ellect, the ellect
ul die decline iu the conviction rate wil| lend to nil.set die ellect
ol the increase in execution tisk. Indeed, il a one percent increase
in execution risk produces mine than a .I17f> percent decrease iu the
conviction rate, then die ellect on the homicide rate of the decrease
in the conviction rau will outweigh (lie effect'of the inil ease in ex-
ecution risk. As a result, die increase in execution risk will cause a
net increase, rather than a decrease, in the homicide rale.*3 In re-

ol  kitnniti 1H75, e i & f).

1. lit. ul 107. hi otiiiiuihit; liu npiitlinui, Unlitli uml a luii klu’c pimeilinc tic*
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A Comparison ol the W'oil. ol Thorsten .Sellin anil lIsaac Klirlicli

porting his estimated tradeoffs between executions and mtirdcr.s, Klu-
licit conceded that "(lI]he actual tradeoffs . depend partly upon
the ability of law enforcement agencies in cnuirul simultaneously all
|law eiilmcianeut vatiables|"—iu other words, to bold attest and co.--
viclion rates consiani as'exeetilion risk increases.'3 Moreover, in per-
lormiug another regression which eiimi.'taietl this prohleni of interac-
tion between execution risk and the cnuvi. inn rale, lie found smaller,
although in most cases still significant, deterrent elicits.**

Given the difficulty ol isolating the determinants ol the homicide
rate, specifying their maihemaliral form, and adjusting for the inter-
action between execution risk and the oilier law etiloicemciil variables,
it is not at all clear dial Khrlii It's analysis is more reliable than Sellin's.
It is certainly not true that Khrlich's study ol the tleleneot ellect of
the (lead penalty is uniquely successful iu holding miter factors con-
stant. Ib: problems arc not that simple, urn Khrlii It's approach that

satisfactory.

IV. Replica, ion ami Corroboration by Other Studies

As. we have shown, both matching and legressinn techniques arc
necessarily impellers methods lor testing the deterrent ellect ol capita!
punishment. Given these inherent imperlet lions iu reseatt It technique,
the nedibiliiy attaching to each study depends un the extent to which
consistent results are obtained when a similar approach is applied to
dilleieni data. A crucial test of the reliability of the tesiilts is whether
they tail he repiotintetl ot corroborated liy oilier studies.

Sellin consistently found no discernible cllert ol rapilal punishment
un homicide rates in matching a large tunnlier nl rlusicis ol states. At
least lorn nlhei investigators have used the matching method nn dil-
hictii data anil readied similar conchi-jimis.'3 Moreover, Sellin's re-
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Mills arc: iiulcliencleinly corroborated liy liis c:ouiliarisons ol crime tales
in patticolar juiiscliitions lielore and alicr capital jnitiisliniciil was
ellher adopted nr icpcalcd."1 These longitudinal studies have iui-
perlec lions nl their own, Inn as '/.imring and Hawkins point out, “tlie

a relatively dear picture about the relation nl

studied to rates ol crime."'1

the variables being

Khrlich also rrcogniml the need lor the broadest possible empirical
base lor his conclusions, lie analyzed his data with six dilleient mea-
sures Im the key explanatory variable—execution risk—and obtained
similar results.1l lie indicated mm cm that his analysis not lie unduly
sensitive to changes in the lime period to which it was applied, in
minor nmdilitminus in the selection or mmputaiinu ol variables in-
cluded iu the analysis, or to the use nl natural values rather than log-
aiiilims as a functional lorin.1' Reapplying ihe statistical analysis in
tlata spanning shortet time periods, he reported results generally con-
sisteni, il not iu petlett agreement, with his basic <tiii(:Insi«>it9i.&>

However, the elloris id 1'assell and Taylor to reprutluce Kin lit It's re-
sults using identical estimation piocettures have yieldetl significant tlis-
crep.mcies, appateuily due in uiiuoi dillcrcmcs iu ihe data on which
the replication was based.61 These discrepancies necessarily call into
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A Comparison of the Work of Thotsteu Sellin and Isaac Khilich

question the reliahility of Khrlich's conclusions. More importantly,
(ctriher analysis nl Khilich’s data by 1'assell and Taylor, and later by
llowers and Pierce, indicates that tbe evidence of a deterrent clfcci
leported by Khrlich disappears when the model is estimated with
natural numbers rather than logarithms or when it is estimated
shorter lime periods which exclude the recent years Ml
llIfiil.6- Furthermore, Khrlich's model does not explain the homicide
rate as well over the long run (lli»r* I as it does in shorter periods,
lor which it reveals no signiliram

and the homicide rale:. Il a model correctly explains a set of relation-

lor

Irom to

relationship hriwccu execution risk

ships, it will nut decrease in explanatory power as more cl.ua (years,
in the present context) are brought into the analysis. Khrlic h's model
has just the opposite property—showing less ptedic tivc- powci over the

lung run than over the short iiiii. A liual piece ol evidence: cm the
issue ul cm rnlimaiion is a recent regression stmly, based cm Kinlich's
theoretical model hot using IPSO and IliKiO data lot nunc; than 10

states, which lound no deteirent ellects associated with cxeeutiim risk.gl

Conclusion

It is cptite possible that because ol the complexity ol the social phe-
nomenon involved, we will never know with certainty whether capital
punishment clues or does not deter murder. -Statistical analyses can
cmly lest with die available data tin: hypothesis that a signiliram de-
terrent ellec t exists. On the basis of the work ol Sellin and uiheis who
have taken his approach, we are inclined to attach inure credibility to
their view that capital punishment dues not have a .significant deteueui
elicit, ihe credibility we assign to ibis hypothesis is based upon urn
In nieasttie tin: thie.it ol

capital punishment, iu Ids use ol the: stale rather than the nation as
Ids emit ol observation, bis lec Imicpte lor inuitnllitig for tbe in-
lhiemc of other variables which alien the homicide tale, and iu the

c(insistent tcsulis which lie and cithers have pioduccd applying these-
Mic'dinds tu dilleient time: periods and dillcrciU jenisdic lions.
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(oven this sidistantial hotly of competent research, wc air unwilling
lo .ilianilon the view tli.n ii supports on die basis ol Klirlich's single
siiiily. Klu belt's siiuly relies on a measure of die de.uli penally ilireai
wltiili does nol rcfleel die relaiionsliip lieiween executions and iiiiii-
deis in sperilir jurisdictions and which does nol loi ns on die lelevam
policy ipiesiiou of die ellect of alioliiion. Moreover, Khrlich’s estimated
ifadeoll rests on (lie highly doubtful assiimplions (I) dial die pruhahili-
ly ol eonviciion could lie kept constant while die prohaliiliiy of cxccu-
liou varies, and (2) that die equation used to control for tin: elicits
ol vaiialdes oilier than execution risk comliiiies all die significant de-
leriviuanis ol die homicide rale iu the proper mathematical hum.

‘Ilie use ol die Sellin and Klirlicli studies iu the coolex| of a con-
siiiuiion.il challenge in capital punishment illustrates the need for
judicial procedures 10 evaluate statistical analysis presented hy litigants
in support ol their positions. There is a certain danger in relying mi
academic work, designed to promote inquiry and Itinher research,
as a hasis lor deciding disputes in a court ol law—especially where die
stakes involved are high and the implications for society are great.
The conns presently do mu provide systematic lactliiiding pruccduits
to icsulvc issues ol "legislative" fact6l that are critical to die policy judg-
ments courts must make, llutil the courts develop procedures lo tiring
lomplcx statistical studies under the scrutiny of the advcrsaiy pmrcss,
it will he nercssaiy to carry on the technical debate over such legislative

laris largely in the law reviews.

St. K Davis, Ainiini-ikalivl Law Tiki §7.0), ut i | (Ht tir. 10)71).

Tic Hlusion of DnlTrrenon in lIssac. Khrlirli’s
Ivcsuaivii on Capital Punishmen L*

William J. Jloworsil ami (#lcmt I, IMcrcett

In this trititjtic* of I'rolessor Khrlich’s recent research on capital
piinishnieul,1 we conclude that he has failed to provide any icliahlc
evidence that the death penalty deters minder. liis data are inade-
quate lor the purposes of his analysis and lie misapplies the highly
sophisticated statistical lei luiiiptes lie employs. Wc begin with an
ci.iltiaiiuii of the data lie uses to measure the tritual variables iu Ins
ilieoretica! formulation and then consider llaws in Ins analysis which
would invalidate his conclusioiis even if his data wne adequate. We
conclude hy explaining how Kinlich’s analysis produces lesiilts which
seem consistent with the deieneiice hypothesis when iu I.m they ate
not.*

. Inadequacies in Khrlich's Data

The credibility of I-hilich’siom lusious depends no the quality of the
data he has used. Km measures ol the variables at the mic ol his then-
teliial analysis, he relies on the Uniform fltime Kepmting .System
(IKIIvS) ol the Mil." |he behavior lie seeks to explain (the dependent
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variable) is die annual niuiiual liuinii iile laic lor Ilie Ibiiieil .Stales as
ic|>01ted by tlie 11CRS, and bis dcterreucc variables are tlie rates ut at
test, imiviciion. and execution lor homicide, which also come entirely
oi in part linm the IICRS. Only il these data arc sound throughout the
lull time Jicii<id coveted liy Llu lit It's analysis du his findings deseive

scriuns consideration.

A, rim Dt'jntiiilriil initihli;
The Mil's national homicide statistics collected iu the early yc.ns

nl the ITUS ate unreliable. A stall report ol the National Commission
on the Causes anti I'teveiilion nl Violence cmphasi/cs this pinhlein:

[\l |.my tcpmtmg agencies, especially iu the mnutihau areas, were
slow in joining the [W.It netwot l.; there were only -llll) agencies
icpmtiug to the [K.It in the I"l'10s, while today there are ahum
Mfitld. 'l hits, tietuls of hmh violent and nonviolent crimes during
the c.uly ye.os ol the |JC|t are highly questionable as representa-
tive of national liguies.1

I'liiiheiiiiore, ilu: lhcsidciit's Comuiissioit on laiw f.nlotcement anil
the Administtaiion ol |nstiee warns that "figures prior in IDftH, and
p.init itlaily those prior to 11)10, must he viewed as neither lully com.
paiahlr with mu neatly so reliable as later figures.""

Fin lit It imlii ates that lie used "teatljusted" estimates ol the hornititlc
tale supplied hy the Kill." The LIU lias periodically adjusted their
estimates ol ollcuses Im eailicr yeats on the basis ol recent data on
obelises limn jutisditlions that enteied the reporting piogiaui after
I'I'i.'S. Vet to mu knowledge tlieie are tin publisbed indii.itions ul hmv
the ie.nljiisinienis ate pellmmeil. In any rase, tin: adjustment ul liguies
im as long ago as -10 yeats un the basis ol Ilie cuiicnl homicide levels
ol agem ies teienily added to the sample is ol rlultjoiis value,

l ess ptohlem.itii ate the willlul homieide liguies compiled hy the
lhoe.io ol the Census. Ihtlil.i: the voluntary repotting system of the
fill, Census icpofls ol willlul hiimii ide are inaiulaied hy Lisv iu c.uli
state. lhe auniial lolletiioti ol moiiality statistic im hiding willlul
Itouti<ide began‘iu I1OIl, 1l yeats before the beginning ul die fill
it porting system. Ity HIM, all states bad met the till pcii ctii coverage

| it MOIME Nu'l HIMMh GING o - V SNil I'm M NHIIN I villi INGL( I>1%1] »
Yok,
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The lllusiuu ol Deterrence in Lhrlii.h's Reseatch

icipiiieiiieiit for admission to the national Vital Statistics program.’
Tims, the Census homicide statistics for the nation have been relatively
complete since tlie early 10tlO's." furlhentunc, the classification ol
"willful homicide" lias icmaincd essentially lonsiant over time." For
these icasons, perhaps, the Census homicide: liguies have gained a
reputation lot reliability, and have been used more widely ilum the
MU liguies in previuus studies of tin: deterrent elicits ol capital
punishment."’

Il both fill and Census data provided aeeurate estimates of the
luiiniride rate, the statistics would, ol course, agree. Table 1" shnvs
that die liguies drawn Irout the two agenties are reasonably well
unrelated exirpt during the HMD's, when the Fill's reporting system
was in its inceptimi. Notably, the Fill homicide estimates ate Lr>per-
mit hclow the Census liguies Im ihe I'.Fill's, whereas the difference is
only ahum Ilnee pcircul lower lor (lie petirnl alter HUH. Ily all in-
dications, these discrepancies are the result ol inadequate sampling,
reporting, and estimating iu the early yeats ol the OCRS.
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n.  77/e Delenciice Vtiiiahlei

The Kill data mi arrest and conviction rales are even less reliable.
The agencies reporting arrest and ennvie'inn statistics have remained
a relatively small, sell selected suhsample throughout tnou nf die
period during which ilioe statistics have heeu compiled. Indeed, the
arrest and cmivictinn liguies are based on such small and unrepresen-
tative samples ol law enforcement agencies that tbe Kill lias made no
filmt to leadjnst earlier arrest and conviction liguies on the basis
ol ntoic recent iciurns.

As shown iu Kiginc 1,'- the number ol agencies reporting arrest
data did not reach 2.IHIU, or about onc-<|iiartcr ot the total number
ol agencies, until the IDbO's, and the number ol agencies reporting
convictions did utit ext ved -100 until t.'ie I'KiO's. The abrupt increase
between IWiO and INIlil in agencies rcpoiiing convictions represents
a major change in reporting practices lor cmivictinn statistics hy die
I'C.RS. Notably, iu IllIti, the lirst year iu which conviction rates weic

IS.

NIIM Iliai Of AucNcies HKFOIIl INO All ItESI'
ANII CONVItrt ION STATISTICS IV YEAIt

cl

The Illusion oL Deterrence in Khrlich's Research

reported, the figure Khrlich used as a national estimate was based on
only Il jurisdictions.

Kigure 2” shows that tlie average size of jurisdictions rcpoiiing con-
viction data declined substantially iu tbe late MI'HI’s and the early
I{Hill's. According to recent evidence, conviction rates tire relatively
low in the nation's largest jurisdictions.1l Hence the conviction data
Y bilge jurisdictions in [I'Klli and MI!17
are apt to underestimate the national conviction levels for these years.

drawn A *

In fact, the reported innviciiou levels lor these two years are lar be-
low those lor other yeats—respectively —ft.I)] and —I.fil standard de-
viations below the mc.iti conviction level lor the period [IWIH-Iflli'.l.
because the Iil'lli and [I'>:17 conviction levels liguie prominently iu
I-.liilich's estimation of missing conviction values lor the years |lif'lll-
I'IHft, the conviction rates for the entire peiiod MIL'IHI'fII7 arc apt

to be grossly biased iu his analysis.

13 Figure 1

i"OI'HLLATION (tIVIKAt-r. rill At.INCV Itl IMblt 1 1M.
AIIIIEST ANII CONVICTION SIAIL ISI ICs IV \IAIt

_ _ WAl
Ikt Jtti Wi.ilo, Mi Aijnmdi< n> 1. 3

1. In 1071, only ‘tl.l iiriirnl ol [IHimi: ili.ti*ril oilli limuii iili* in jm istln lion* tviili
|Hiftnl.ilioli> o] "filLINNI «i Idolr him mill'll It'll, ,t\ [iiiii]i.ili il lo .i]i[iin\iiii,iirly Ml fuiiriil
i oniiilliti il imim lioiK., Mo MiNl 1L [T ilii.i (mu hilr mill liilr /nn* /miln0|\.

I, o N iy 1'i/2 diiiinoi.eiiiliiiii |nr|i.iinl 1 [lo thli MIii li<iiii«ol llri I nl I .i|*iLil
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the lonn of telaiioosliips among tlie variables and only under a narrow
selection ol the time period for analysis. The limitations required
to obtain these results ate not justified, since Khrlii It's regression
model (its the data heller without them. Thus, even il Mhrlii li's data
were free of errors, the analysis, when propc  ot.ducted, would not

Finally, ilie measurement ol execution risk—lie key explanatory (or
independent) varialile in Khrlirh's work—s confounded >y ihe in-
adequacies iu the homicide, arrest, and eouviction data, became ex
edition risk, as deliued hy Khrlich, incorporates all three ol these
variables.I' Thus, like his dependent variable, all three ol his de-

terrence variables are subject to potentially serious measurement error. show that the death penally has it delerrcui (elect

While we do nut contend that all ol Khrlich's data are inaccurate, we AT . Ao .

have idemilicd substantial problems with his core vaiiablcs which A RnJ|I|mI|un uf Dalu unit ReMicssiun Remits

i.tst doubt on his ability to perform a meaningful regression analysis. To ensure comparability in the replication of Khrlich's regression

.talysis, we attempted to use exactly the same data as Khrlich. Table

Il. Knots in Khrlich's Regression Analysis 1" tlesclilies Khrlich's and om variables and gives the means apcl

We have independently applied Khrlich's regression technique to “falile It
comparable data. On the basis ol this replication, we liud that his evi- ' Vminhia Ifieil iii ihe 1U%icuum .hnilyoi: ,Inntiul Dincivulimo /MJI/'/ftV
s . Minni nnd SImnlunl Dcviultnm in Nnliinil 1 nyuiiilinii
dence ol deterrence emerges only under testrictive assumptions about (Minni y ) our  Untiihi
ilur  thituh'l \LnlLil
Suiinc* ol 1).ifi (on file with Yule tmo Joinnut)) supplies the ;mxili;iiy 4*ifii;nioit» lie Mtn  AuM - luiiiiUadi /biidlixH
iiutl in iTiiiniic ilie mining imiviaimi viliii;}* for 13 tlKuugli 1MLi. To iliuw llie

iiiiliiiiuiiic ul ihe clli-ii of the wv.iliit] loi Idli .on 1137 oil Mu: ttMViviilioil r&diiiMri ()y — Clime lale; ulfensci tmnvu pel 1,00(1 2057 L% I5li
Inlitli nlusiiik Im ir uiiitiii); yr.na, ice luce ciiiiuwil cmmilimi i.tfn Im ilu; )co> 1(*J civilian [iiiliiilaliini. TH3 - - '
thl.l 1IM7 it il li.im ul i i1 Im- the I!Mt—l‘liil) pniotl wiili Hir .lutili.uy «ipi.uinn ) o 1 LA TRV ¥
iimil hy Klulull in oiim.iir itie )tu(» 1MBI.IS lor the ilulu liuiii ilie IKH Mili") p&i |>n — Ptolialiilily lit aiceil: ili.iiance lalct. -H . -con
It i\ unitinli\< lo iimili.iii: iiii i'lliofainl (tiiivUtimt i.iin with llie (oiirijioutliii™ vuliui *dii — Cmiilliiiiiiat |iinlialiilily nf m.iivitiinn:
ouil hy Llulitli: fraction ol llmse iliaijjicl win. tveru | 17 15
| Iniih% Conviction Htlet INllei unlive J-limults nmvicleil ut liifler g B4
* Miiiiililiil S/fiioliiiil I'*elc — Conditional [ii«.liatiilily of ckctulliiil.
ltviiiliinii Deiviiiliviu Vi rxts, = llie diiimliei o1 ekisminus
I mimil diiiii lie Anmini (iimi lhe Iortlmlmltll-,r lii ,yfa,r,,g ||"| 'I'* s I-r
(lonnVItoii 1VIS-“MV Huni‘iiliiin IVISIVoV cent ol the Inial fiinli.1 ol cutivic- I
Aifiointri Menil rilillillei Menu l limit in year 1. o AR HE HY
30.1 —151 137 -.10 I, = vailin imre [iiiti.i|>itiiii lai i
, = . . S| >itidiii lain ol llie )
75 H —5.Ul i -7 civilian |mofhi Liiifin. -5 -5:l,  Ofw 0%
7H.1 1.
U Unemployment tale ol Ilie civilian
titi.il -7H lal.nl tone. 1713 L7Al3 777M fﬁh‘
\ Hlillinn o1 testitential jiiifintaiim i
Itl]
S. th<! agi: Ko,n,|* 11 «l. B 71 U 5
VvV _  liiiiliii.ini eilimale ol [n-iiii.iii.jin in- A -
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I'm.him* ilu* iiiiitihii ol 11iiiiiiii limuiiiilrs in a j;i:nt yrai, O,, is limit ilie niiitutaim [>utiii: in ifiill.ui Id;i;ml mu: yen*. d:7u H L R
el Ilir Imiiiiiulr I.m* ami a «piulimieiil in [Ilir ili'lioiiiiii.ilul ol 1lu si: Iwu rvn iilimi mum*
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si.iud.iid ilt*\ i.iiinns nI diets' loipiriilunv. In most cain, om inc.no ;in«l
el.mil.ml devi.iiinm iinii*«|>«»iiii ijiiiic close!)' lo J.'/irlu li'j I'm 11 of dir
I.I t.oi.iblo, they ili/lc'r hy no more lli.'ot iliree percent, .mil (jrnri.dly
liy levs lli.iii one peiccnt. Dilleiemes of two or iliree percent may
imliiaie that wliere alternates were availalile we chose a different (lata
Miime than Kinlicit did. 'llie two variables that show discrepancies
ol >;icater ilian three percent between the two data sets—the indexes
ol total per capita expenditures of {eovernnients (”X(5()V") and ol
per capita expenditures on police ("XVOI —**)—tlilfer primarily in
standard deviations.1” In all cases where discrepancies exist, however,

IH Kill lieli*> niriiiiii diliniiiii, WA mile 1S, ilisrrilks llie pimcilnifs Ili.il In: mol j,,
ubiaiuiuj; lii> vjiiahl. > Im Xt.OV uml XI'Ol—. llie isvn vatiahlft wiili ti|*niliiiini iljf.
leifnift Iniween llu- iwii ilill till, we Inline ili.n mir meusmes mine Ltillilully iclleil
[lilaleli'i ililiiillLin, nl Hie till.llilet. AlllimiMli Llitlicit llesdilieil Xt.OV .is per capita
espeiiililui.'s 11 Jlk.ll si,lie, .mil (nler.it |*uvcilinifnis, liis HtfllliiiamIlIIT imlliaiet Hi.il
lie .mililly Used pneiimieiil pinchases nf guilds .mil services ami a pliic dell.llul Im
dellaim. liis nirinin.iminia alsn imlir.iles llial lie tailed in esrlmle deiense pnicliases nr
.spin.linms lliis i>a seiimic itscisij*lil nine deiense cspcmliiines and pnuliases lep-
K\i niiiieni cxprndiiint s and escindes deiense eepemlilnies and pnuliases.

It was cnin.illy imputtililc in lepliiale XI‘Ol_, cxacily llllam, Mnliili used an inn
speiili.d ansili.ny leMiessinn eipiali.m m esiim.iie unavail.ilile pnlire expemliline data
Im ndd yeais piim m IHi'J. I'milieimnii:, liis nieilinruildnm imliiales ili.tl lie Used a
Pli‘e dell.iini Im i;u\eiimicnl pnuliases i.ulier lli.nl a piice dellaim Inr gmeiuiiicm
i*\pi iidinnei, as we iliil

We uinslilnled Inn sillier Valialdes diKc-ieully tliau Khrliili did. While "A" is de-

L1ilish as die inn m llie u sideiilial pnpnlallnii amd 11'J I. Kluliili's ineinuiaiuliiiii

liaseil esilusii.ly un iesiileuii.it piipnlaiinn lii;inet innlindiledly relleils niiivemenit id
iliis ar® Kiunp 1u ami mil ul ihe rmmiiy elmiuK ihe war yeais.

Seiniidly, "lIW" is disiiiln'd as ihe piupmlinu nl nmiwhfies iu the irsiilenli.il pupula.
m.... Inn Thilnlts iiieiviiiauduin indicates llial he look Ihe nuilltier nl mniwhiies in
llie lui.il piipnlaiinn as a piupinliini nf all lliiise in ilu: iesiileiui.il piipulaiiuii. Mni*,
uni, In: used aiiuii.il ftlim.net id ihe minwhile pupidaliiiu 1iuiii llie (iiuriil /7i/mtu/iun
IU/nnl* feu llie IHUll's (ice Appendix, me 1), iiisle.ul uf leailjusled eslimaies hated un
die I'170 deceiuii.il ifiiiliifi. Anaiii, mu uie.isuie, liaseil exclusively nil iesiduili.il pupu.
laluui liKiues ami iead|iisled anuii.il eslimaies. is a mine anui.ile lepieseni.dinu ul the
canaille at uliiitally ill lined.

Im liulhei will, llie id lump.nahiliiy lielween lhe iwn ilala sels, mile the rallies ul
uni. .p.imlmi; ciiiiel.ilinn iiiellii ieills liu llie peiiml 1*331-1Uitl:

LInlit li'i Dm
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The Illusion ol Deterrence in Kinliclt's Research

we have checked unr data carefully, and we ate satisfied that we have
accurate measures of the s.ifi.iMct.

With these data, we have reproduced Klirlith's b.isii. regression
analysis. Table 111,u contains the estimated clfeets ol six different
measures uf execution risk nil the criminal homicide rale. 'l he effects
arc represented hy partial regression coefficients (or elasticities50), and
their statistical si/>niln:aucc is indicated hy the ratio ul these cndli-
dents to their standard errms—the | values ul the roellicienis. (/ values
of more than 2.0 indicate statistically significant relaiiunships hetween
the dependent and independent variables.)5l

The six measures of execution risk are alternative ways nf repre-
senting the conditional probability ol execution “iven conviction Inr
murder. In live nf the six measures. Khrlich incorporates a delay be-
“tween conviction and execution by dividing* Ilie number ol executions
iu one year by the estimated number of convictions in tlie previous
year.55 In two cases,55 be estimates execution risk at a niveu point in
lime iu leims of the niimbeis nf executions and convictions over a

prior period ol iliree or four years.51

Tahle it
Eitiiniilcil Hiciis u/ I:\cttiliiilt Unh on Ihe liiiiiiiinil limuiiiile Itnle
six .Illeiinilii‘c ) I_'r_lrlir_1_| _

Manilla nl I:/1aline IIr|;|_rn||n| I
I:\enilinii Itiih Jreiitnl thn Hit nnh I'ulnei
I'XtJ, 1US.O-lIHi"J — K _osill
1'X ti. lim-11ilit) — IHH -S.1i
1'XtJ,-, 1tHHi-1in — il -1.fj
X (>, 1 1IHIULN — dill —17.70
", Itriui-1*Kill — IHift —3.1ft
tetr™ - miii — tilll -.113
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Table 11l shows a negative value for (lie regression eoeflieiem as-
sociated with eatli nl tlie six measures of escMilioii risk. Thai is,
ilie results ul this initial regression analysis appear lo indicate llial,
dliici tilings being equal, as the risk uf execution among convicted
ollcndcis increases, the Iltumicidc rate decreases and, conversely, as
execution tisk declines, the homicide rate rises. For three ol the six
measures ol execution tisk, the estimated ellect is at least twice its
st.mil.ird ciim, suggesting that the effect is nut likely to have occurred

by diance.
These resubs are similar tn Khrlich's.'-1 lie linds negative coeffi-
cients. ranging 1lmu. —.0:111 to —,01i8, for the six cxccmiou measures.

lii lour cases, bis negative cncfliciciits are statistically significant. In

L. I'tft >iiur .ill c\||||cn||||> ami CIhlIIICIIIIII> wuii.iitles must I|e lamp it unc year. llui

LN P 9% llie |||ea||||e u( ir\eeiiiiiin till (tee ill. al 1M, lu= callitll sla|I|t|K
lLe iiu.l in rtiimaie .tool ami iuuvii nun lalet, lull lin- liitl Ie|t|I|II|at|* value ut IXtJ,, ,
llial Im mil. imi Im lil.1Y time llie itriiuiniiialin nf Iliit iiieatiiu: iiiimpinaicv valnvi
ul liimiiinl.> .uii'tit, ami iiiuviiiimit lamp'tl uue year. This meant llial evliiualeil anetl
ami iiinvuli..ii i.net i.iiiuul lie i Hameil lielure 14T anil [lial uiiulilifil linl [illulliii it
mnnul 1,.: etiimaleil Im [ielivilt IncimiiiiK liefme Illlli Sinie 1luliili uivei litis at llu
I|er uuum ul llie elltiliv<: |ieiiuil, lie may have uteil an eiiiiuelilit (Jiiuhahly /tin) value
RiF li

! WI & IF’" T 11 I eged.
iuiii | .
§ L Rh il ﬁn té‘@ﬁét IaﬂIIU ol

|UI|I| ili.iii
l...... It ti.niiuii |n|||| ihan IHW II. at IInI|tI| imliialet, HU7 |t ailually uteil at lir
Intiiiiiiliik ilali' nl Ilie elleelivL* |ieiluil, Ltkip'tl 'I XtJ, in Ilie linl tlatp: e'tlitaliuu will lie
an ai hill.ny (fitnn,itity H/IIY) value haveil ml ilala Iliiiu unly tvrii jiiini yean (.mil a
/.iu value lui [IHu: Hiliil ye.ll).

I'Xtd, |1 XtJ, aie itsfil iimie exlentirely than any ut the ullicv exee'iillnn iiieatuiei
i, IInInh* i liletvi.m aii.iljMi, anil in vil Inally all taut llu: elteelive jieiinil ut au.igth
lIKlin line yeai Im vinii ‘llie Inliniviun iijiialinii> in luilh nl hit |i.ljien wnlil appeal
in lie uuttpei ilii-il. ami ihi'leluli iinpiupilly etliliialeil, lu Ifiuit ul llie ellenivi: pin,..]
I .ilil»tlv eipi.ilinut 1ami | iu Tahle I nl M A0 ill/mi mile I. al (ll. ami Tattle
IuI FIninli N7fi. m/mi imle I. al 11 eipialiuut lift in Tahle & n| IIn liih IH7AL iii/nn a

npi.illunt 1l wm LI i nl il al ftt, ami lahie | ul Lhlliih 21174 in/mi al I,
amll pi.Wullt Tami I lu lTahie 7nl Linlll it 1072 lu/mi al &7

We Inlui. ilnte eipi.il an' linl simply iiilviaheleil lull aie, in l.m, iinpiupeil)
tpmlie.l I T11.pul In ihe elln live pelimi ul aualyvit. Willi Ilie ilala Hiuei.ileil hum
iulhiiii.illuii hi |lielitIt's diieiitm.imluni, in/tin lime Lft, we have etliliialeil eat Il ul tin
al.nve npi.illunt hi in Hi.iMiiiviii pmpei elinlive pelirl anil Im Ilie a)ili.nemly im
,nlii el uni® mill, aleil in I Inlit It i.ililil.iliiMit. In eteiy i.ne. in: luiiml Ilial Ilie O'tlillv
i.'puiinl hy [Iliiliili ihiie,pun.l iiuiii’" 1lutely wilti Ilie I'tlim.ilet we have ul.iaineil L,i
il diiihii, Ly ititmnl illeilive il. 1inwevel, Hie lisii Lrs; i'llits n1 rstitii.nimi an

1Potin ill iu uiii'uilHih* Mine itiey n[lei nux teiuml miite ii'Kiettliin ii'tnllt nnuiisi,
I ft, in ilu* tint w.tre i-slimilimi ul ailetl ami nuivii iimi lalet.

The lllusion of Deterrence in Khrlich's Research

addition, the relative strengths ol the elicits of arrest (I’'M), convic-
tion (I'"cla) and execution (I'"e|c) are the same as Khrlich rc|)nrls.:" Ac-
(Hiding to Klirlicli, "(ijhe regression results regarding the elleets of I'"a,
I"iJa, and I'"e|]c consl'mic pcihaps the slinugcsl findings of the cm-
piiiial inves. igation. Not only do the signs of the elasticities associ-
ated with these variables eonlomi to the general ihcnictical expetta-
linns. Inn iluir ranking, too, is consistent with the predictions

Thus, hy reproducing the rank order ol elleets among arrest, t(civic-
lion, ami execution tales, we have replicated an especially i.iipmiaui

aspect ol liis reg.ession results.5*

l. Tcm/nnnt Sliciiliiutiun

Il the results of a lime series regression analysis ate a lailliiul rep-
icscutaiinn of underlying causal processes, the values ol the estimated
coellicienis will lie independent ol the spetilic lime period chosen
Im ihe analysis. Thus, if the values of ilie ioellii ienis associated with
the various measures of execution risk change substantially when they
ate estimated lot alternative time intervals, the negative values re-
pulled in Tahle IIl arc not a reliable basis Imitileniug Ilial capital
punishment lias a deterrent effect on murder.

Kin licit addressed ibis issue by tepeatiiig the icgicssion analysis
lor selected subpcrinds. lie perlnrmcd seven regressions in which vary-
ing numbers ul yeais wen: removed Irum ilit: beginning ol the lime
scries and two analyses iu which ilucc yeatsweie ilmppcd limn
Ilie end of Ilk: series. These allcralinus iu the elleciive peiiod ol
analysis do nol applet iahly change iln: elasticities associated wiili
execution risk.5* Klnlich does, howcvci, mncede that the dcienem
tllcds ol ariesl, conviction, and execution tales hemme weaker when
as many as seven yeats are ilmppcd Imin 1ln* icinn end ol 1lier lime
siziits.50

We lind iltai all cmpiiical sitppon lor tbe deleneul elicit ol iapii.il

int. hi.

e hi.m in
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punishment.disappcais when ilie live most recent years arc removed
hum die lime seiics Ilial Kin lieli selected for analysis. Tahle 1V31shows
tlie estimated elleets ol execution risk on the criminal homicide rate
Im Hi periods with successively earlier ending dates. Koi the period
ending in I‘llil, there are no statistically significant negative elas-
ticities associated with the various measures ul execution risk. For
the period ending in [I'lti'l, the estimated elasticities have become posi-
tive in eveiy rase. Indeed, ol the 21 coefficients reflecting the effects
ol execution lisk lor periods ending in 1'JM and earlier, 20 are posi-
tive and only lour arc negative.

Kurtheimuie, we limi that the regression results are more adetpiaie
and consistent lot the periods with earlier ending dates. The standard
eriois ol the tegiessioiis aie less, the and i statistics are cousislemly
higher, and the Mm bin Watson statistics are generally more acceptable
Im the peiiods ending iu [I'MO and [IJliii .than lor those ending iu
I"Hili ami [!K»!1.J3 In addition, the estimated coelficients for the oiliet

variables in tbe rcgicssinu etptations lor the two shorter periods toe

31. fal.lc 1V

L.khnitilcil KflnU uf hikeculion Itiih on Ilie Criminal Humiiulc Hale
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generally closer in value than in the equations fm the longer periods.*3

Hence for the periods iu which the model gives evidence of being
more adequately specified, the regression analysis consistently shows a
slightly positive—though not statistically significant—ellect of execu-

tion tisk on the homicide rate.

C. Tiinclioniil Tumi >

Seldom does an initial theoretical formulation, such as Khrlich’s
economic model of the determinants ol murder, tmamhigmmsly dic-
tate the mathematical Imtetioii which describes the true relationships
among the vaiiablcs. When the limciion.il hum is open to question
oi when the analyst wishes to establish the geneiality ol bis findings,
lie will typically examine rcgicssinu icstilis obtained under different
assumptions about tin: lForni ol the model.

Klirlicli assumes that the lattins which determine the minder rate
liave a multiplicative ellect. Adopting a standard regression irrlmiquc,
lie uses logarithmic values ul the v.uiiihlcs, in mtlei In nansimm this
multiplicative relationship into an equivalent linear Imm suitable lot
regression analysis.l’ lie repmts that his regression tesiilis are nut
dependent un the specific assumptions he has made about the hum
nl the relationships among the vatiuhlcs—that there is evidentc nl
a deterrent ellect even when he pcilmnis the regression analysis
with the natm,il values ol Ins vaiiablcs (which cm responds to a linear
rather than a multiplicative iil.nioiiship aiming the vaiiablcs).*3

Using the natural values ol these variables, we have te-esiim.iled
the coellicienls shown in Tahle V. We show these ii-siilis iu lable
V.** Tlicie ate, aiming the (it* estimates in Table V, mure positive
ih,ut negative coefficients associated with the vaiious measiues ul
execution tisk. Only two ol them, both positive, are statistically sig-
nificant. The diierliou and si/e iif the estimated iuelln ients do not
appear to he systematically aliened by the rhoiic ol time peiiod, In
other winds, the last lew yeais ul the lime series, wliiih ate apparently
lesponsihle Inr the evidence ol a deterrent ellect when logarithmic

A1 Nil! only lino K t:vliliilH* Ini ill trnrtnr tliu»|ir.n, Inn riullili's Hinir firili til
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values are used, yield no stuli evidence wiili the natural values i

the variables.

I1l.  Sources nl Khrlich's Deterrence Kvidence

We have seen that Khrlich obtains evidence of a deterrent elicit
only by imposing highly restrictive conditions on his analysis. One
niiglii assume that this evidence ol deterrence reflects either a sluing
deterrent elicit operating exclusively iu recent years or a mure pci-
vasivc ellect obscured by data inadequacies iu the early years. We
slmw insie.nl that Khrlii It's evidence is strictly a stalistiial artifact, tint
die reflection ol a dcicncut ellect over tlie entire period ol analysis
oi the most recent suhperiod.
in Ini;.iiilium, ilitf i*i:iidtioii iniliiuic (lie clijiiik& in il»c limuiiiilc rule in IM
i\[ii Tl«tl Uaim 1 wiie iiiiii ili.iiiki in exectiiimi ti>k. I'm cxiiinjile, ;i rnriCiiienl nl  «IH\
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A. The ltecciit Veins

What is it about the middle ami late MMiOs which causes the execu-
tion variables to slmw negative effects tin the homicide rate when
they are in logarithmic hut mu in natural hum? The answer lies in
the opposing trends m the two variables and in the nature nl the
logarithmic ir.mslurmaiion. The national homicide rate, as reported
hy the Kill, rose precipitously in the middle and late I'HiOs in levels
well above those of the I'Mil's ami 1!li()\s. Indeed, between Illliif and
llili') the homicide rate rose almost lil) percent to a level exceeded only
by the rale for IDH-l. At the same time, executions literally came to
an end. Heme execution risk—Ilie number nf exit-minus among those
(iinvicted ol minder—took on extremely low values, approaching zero,
in the middle ami late IIKiO's.5' A propciiy ol ®it* logaiiihmir iransim-
ni.ni<>u is to cmpliasi/c variations at the lower range til a v.uiablr. Km
example, il execution risk is enlivened into logaiillnns, a difference
heiween one and two executions per 1,00(1 convictions will lie greatei
than a dillercnre between !f»0 and (ifdl executions per 1,000 movie-
lions. Cotisequemly, the logaiiiluuic transformation accentuates the de-
iline iu execution risk that occurred iu the MMiO's.

To show the effect ol the logarithmic iranslmmaiinu on these
low values ol cxecuthin risk, we prcscin in Tahle VIJH the cones-
ponding logarithmic and natural values of one of the six measures
ul execution risk for the years 110m MMIU through MMD. The natural
values ol execution risk have dropped Irom about one peneiil iu
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the years IHfi(I-1%2 lo less than .OB percent lor the years IIMi(i-1%!).
I he values lor the years after MKil are all slightly more than 0ne
standard deviation below the mean lor the entire period linm

to [1“Kill, Ihiiiiug execution risk iu logarithmic lorm greatly accen-
tuates the decline. The dillcicncc between 1'Kid and [I.lli!) in log.
ariilimic values ((mm .22.) in —:L.H2;l) is more than three limes the
corresponding dillerence in natural values (from 1.2B7 to .022). In
lact, lor the period Irom IX«» to liMil), the logarithmic values of cx-
ecutioii risk are all more than two standard deviations below their
mean. Thus, hy using logarithmic values of execution risk, Klirlicli
gives considerably more weight in his regression analysis to the cx-
iicmely low values ol this variable alter 1% 1.

Klu licit has stated iliat the recent behavior ol arrest and conviction
tates as well as that of execution risk plays an important role In his
regression results."" To examine the effect of using the logarithmic
values of execution risk and the possibility that the logarithmic tram-
formation ol arrest and conviction rates may also inihictice the re-
gression results, we present, in Tahle VII,"" simple correlations of
the attest, conviction, and execution rates with the criminal homicide
rate; these ate shown for logarithmic anti natural values of the vari-
ables and lor time intervals with successively earlier ending date*
limn MIi!) iloough IIKil). The data lor the recent years have an ex-
iraoidiuary ellect on the emulation between the logarithms of cxern-
lion and homicide rates; adding ihe last live years reduces the cm-
relation from _.HIlti to .12:1. In contrast, llie recent data have much
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M. Tiil,k- VI
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less ellect on the correlation between the natural values ol execution
.mil homicide rales) adding tlie last live years reduces the correlation
niily Irom .721) to .BB.V These years have virtually no impact on
the correlations, in either logarithmic or natural lorm, of arrest and
miiviciiuu rates with the criminal homicide rates. Thus, Khrlich's
evidence of deterrence tests heavily on the relationship between the
values of execution risk and homicide rales lor the years alter HUM.
I liis conclusion mighl suggest that the use of the death penalty
at the very low levels of execution risk in ihe middle and laic 1%0's
liul a deleneul elfect snong enough to produce a measuiahlc clfeet
oxer ihe entire period when these recent yeais are cnmhincd with
railici years. We examine this possibility iu Tahle VIII.2' It shows
animal changes in the homicide rate relative to national changes iu
die homicide rate for the poind I!)li2 to HIliIM among stales that in-
ncasc'd or decreased the nmuhrr ol executions imposed lor murder.
The relative changes in homicide rale are cxpicsscd in homicides per
MNHM0 people, and are obtained hy sidilrailiug ihe changes iu llie
national homicide rate from changes in the individual states.
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Conclusion

We liave shown that Khrlich's findings are nut a reliable basis lot
inferring the elleets ol capital punishment oil the criminal homicide
rale. Maws in Khrlich's data cast doubt on the ability to perform

meaiiiiiglul regression analysis. The analysis itself yields evidence ol
a deterrent ellect only by relying on the unusual nature of the yeats
altei liltil and on the logarithmic transformation of the data. When
the analysis is performed lot more appropriate periods, the hypothesis
that the death penalty deters murders finds no support.

APPENDIX
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Il execution risk had a deterrent ellccr, slates with declining mini,
hers ol executions would slmw a relative increase in .homicide ran*,
and siat'/s with rising execution levels would slmw a relative den ease
in homicide rale, lint Tahle VIII demonstrates that there is no smli
pattern in the years since I:lli2. Among states which decreased execu-
tions, the homicide rate lose more than the national lignrc for itvti
ol the periodsO0O and less than the national figure lor lour. Among
stales that increased executions, the change in homicide rale was below
the national change in one comparison, very nearly the same in i«
case, and actually alinvc in three ol the live comparisons.

Tahle 1JJ also shows that the use ol capital pimisluueni during
this period was restricted increasingly to a small tninoiiiy ol stairs.
Alter lillil, no mote than live states imposed executions iu a single
year, none ol them imposed more than one execution per. year, ami
none imposed executions two years in a row. In this situation, the
national homicide rate cannot he expected to relied possible deterrent
elleets presumed to occur primarily in the jurisdictions that actively
use the death penalty. Thus, apart Irom problems ol temporal speci
lieatiou and functional lorm, it would have been more appropriate, iu
view ol the progressively restricted use of capital punishment iu the
nation, lot Khrlich to have shortened the effective period ol analysis
hy removing the years alter KKiU, when no more than 1(1 percent ul
the stales imposed executions, than to have extended the period ul
analysis two yeats beyond the end of executions in the United States.

it Tin: Kmly Years

We have already described the unreliability of data for the M.IDs.
Ity lepmdiicing his regtession analysis lor effective periods with lain
beginning dates, l.Inlull may have hoped to diminish the elleets ul
measurement error in these early years. Hut he has thereby given
greatei weight to the yeats alter |lillil, which are responsible iu Illu-
lits'i plate Im his evidence' of a tletet rent ellect.

To dcicimiuc the elleets of measniemeiii ertor in the eatly yeats,
we must litst remove the idiosyncratic, recent yeats, ami then suites
sively tltop yeats limn the beginning ol the time series. Accordingly,
we have peifnrnicd tegressions for petiotls with 19(!$ as the ending
date ami with successively later beginning dates from [I'>Lr* tluougli

‘N
i i, him i»l [Ilirsr [liiii [tiii<Mls, | 1% 7. wily wir *lutr, l¢|m«
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The Illusion of Uclcncucc in Khrlich’s Kc.si.artli

HMD. T he estin.aletl coeflicietus for lugariiltmie anti natural values of
two measures of execution tisk arc slmwn in Table [X.°

We know from Tables IV anti V ilia*, tbe elasticities associated with
execution risk for effective periods ending in I)(i:i and earlier are
more often positive than negative, though usually not statistically sig-
nificant. In 'l able 1X, the coefficients are again predominantly posi-
tive, and become even more so as years are successively dropped Irout
the beginning ol tlie time series. In lact. the clleeiivc periods beginning
in H’IK Mill), and HMD show positive elicits lot execution risk in
;i1 12 cases. | Itcse positive ctiellicienls tire, ol course, absurd Irom the
siewpoint of tbe tletet mice hypothesis, although they may not be al-
together meaningless.0 They tin, however, indicate uuamhiguously that ,
data inadequacies in the early years of the lime series have not nltscurcd
deterrent effects ol capita! punishment. Indeed, hy all indications there

are un deterrent elleets to obscure.

1. . Table 1x
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DctcmMicc: Evidence and Inlerenee:

laiiiie ElIn lielit

because ol space liniitaiions and the short lime | have been given
in prepare my response to the iwo critiques ol my work published in
iliis issue ol the Juinnul, I shall (online myself principally in the cri-
tique hy bowers and Pierce.11do that not because the paper by llaldus
and Cole" does not warrant a detailed reply but because an clahniati:
mespouse to the central issues they raise is contained iu a study ol
mine now in progress which deals critically with published research
hy Sellin and others.3 | choose to locus iiii the bowers and Pierce piece
aim because, as | hope to slmw, their wot Il largely intsinici picts and
misapplies the Iramcwork | have developed lor testing t'.e deterrence
hypothesis. Addifssing their work critically ptovidcs the oppoiitmiiy
to elaborate upon some |>cilincut aspcil.s ul my resent* It, liopelully
lor the benefit nl interested .sdmlars.

The conclusions of my time series study nl murder basically ate
mno: (I) that previous reseatcli never adequately tested a set ol direct
jinl specific implications suggested hy a general iltcniy ol deterrence
jnd (2) that my empirical limliiigs, while tentative and inconclusive
hy the very nature ol observational statistics, ate uiii.iuinusisienl with
father sharp implications emanating linm this theory, including the
hypnllifsi/cd deterrent effect ol the ioiuliiioii.il lisk ol execiuiou.
limvers and Pierce tacitly accept ihe lilsl conclusion and seek to evade
the second, evidently on faulty grounds. lu their clinrls to oliseiuc
the ctigiiiical liodiogs, iliey have selet lively deleied ohservatious,
mili/ed an inferior regression specilii. on, considned iiiclcvanl vat-
ul,In and cm relations, and tevealetl iu the process inisiuidcislandiiig
i,| clettiimaty statistical concepts, as | discuss iu points IIl, 1V, and
V below. They do not pros!.!" evidence based iiii a system.llit statisii-
ul analysis showing (It,it capital punishment, or punishment in gen-
ii.11 does not deter crime. Ksseutially, they make only the point that
ihe ohseived delet rent cllei 1 ul llie lisk ol e.sei ill ion iiiii In: i<nlminded

* ) * M) Im* st e pi>{Mivii in «niiliriitliun wiili 1t.mil.ill W.nl

I \SMILHE IluliNsni (I IIVMILAS THIITIIEM, T IST) 10T Tiasps 160MEL(]| NIMMIEAR,
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when insulliciem recoil is shown lor proper iiicilkhls ol hypothesis
testing. Indeed, my principal response lo Mowers and ZXierre is ih.it
iliey concern ihentselves only with making a point (i.e., nmfuimdiiig
a result) rather than testin'* a hypothesis. Tltete is a fundamental dil
(eiencc hitween a sysicm.nii and statistically coherent test of all die
ramifications of a general hypothesis and an exercise in search ol that
set of circumstances which—for purely technical reasons—may weaken
the ellect ol a single variable within a comprehensive model. Mown,
anti lierce do not analyze the elleets of variables oilier than the con-
ditional probability of execution—variables such as estimates ol ap
prehension and conviction lisks and unemployme ti and labor forte
participation rates. Mmeover, they do not address themselves at all m
the question of the optimal form of testing lot the dciei retire hypo,
thesis, given the technical limitations ol observational statistics.

I shall tespontl in some detail only to the substantive issues raised
by Illoweis and [I'ietce and to a lew of the arguments advanced hy
llaldus ami (title. Also, | shall point out only some of their ninu-
serious errors. l:or expositional convenience, the discussion below it
otdcrcd as seven general points,

I. Corroborating Kvidence from bowers and Fierce

First and foremosr, the bowels and Pierce wink, however inadver-
tently, lias lent considerable strength to the case lor the deterrent ti-
led of capital punishment, because their application of the theory and
rcnunmciiie methods outlined in my paper over the entire period rim-
sidcrcd in my analysis produces results cpiite similar to my own. Tim
is noteworthy for several reasons.

A. Their data set is mu identical to the set of beia that I uiili/ul.’
Their comments indicate that at least four variables have been (nn
stincicd dillciently in their work.8

b. In addition, bowers and Pie: e do not accurately execme iiiv

I A iliidilnt iltMiipiimi . f ilu- iliii.i mi [li.ic | tiiilim1 iy (mil,liiu'il in ilu* iiiniiiiiju
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1tih" Jem» /imi mi/y Mi, linnm, iimoiil; nlltily, litieitril 1 ili.ill ill 12> iiii mni.mili. ,.
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D cicilfiirc: Kvidcucc and Inference |

regression analysis in which two measures of execution tisk are used
to test the hypotheses of the model. Their results in coimection with
these measures of execution risk are likely to he inferior to my own
because they until an observation; therefore their results are based
nit fewer degrees of freedom.1

C. Furthermore, bowers and Pierce may have used eompuiaiioual
procedures different from those | utilized. That their regression results
and coefficients of serial correlation always dilfcr from mine is am-
jisicitt with this view.7

Yet despite these dillerenres, the regression results which bowers
and Pierce report are "similar to Khrlich’s."" More panic.daily, they
conliim not only Ilie appamu restraining ellect of tl e conditional
pinhahiliiy of execution on the minder rale hut also my predicted
tanking of estimates oi elasticities of the murder rate with respect to
die three deterrence variables—thu probability of apprehension, the
miidilioual probability id lonviiiioo, and the conditional probability
ol execution.L This is at once a riinlirmaiinu of the strength of my
appinaclt and a corrohoraiioo ol the basic findings. The results stand
inti in contrast to previous allegations that no evidence exists sug-
-jesting that the death penalty may have a restraining ellect on the Ire-
.pinny uf murder in the population. Mow bowers and Pierce at-
I.mpi in obscure these results is the subject of the three following

piinis.

Il. The Klfecis of Data Imperfections

bowers and Pierce attempt tn invalidate the lesiilts ol

investigation ol the elfeds ol deterrence variables (and these results
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alone) I»y posing, in elfect, tlie extreme argument that data limitations
ptior to the P.HiO’s preclude any empirical test ol the deterrence lip
piitlitiii.lO 1 do not agree with this general conclusion, and, iu addi-
tion. | find their analysis concerning particular variables 10 lie stipri-
filial and not constructive.

W ith respect 10 the dependent variable, the murder rate, the ligmii
| have used are based on the Federal bureau of Investigation's revised
estimates ol annual total niuri’., and nonuegtigciu manslaiigliteis.
I-oi the purposes ol the empirical investigation, the Fill data are cun
ccptually siipeiior to the homicide series published iu the [I'ilul Sta-
tistic* of the 1)nilctt Sliilcs because the Fill category is defined to in-
clude only willlul lelonious homicides. Law enlorcemeut ollirials, tint
health ollicials, bear the responsibility and undergo (raining lor iiis
linguishing willlul lelonious homicides Irom other homicides.1l In-
deed, by deliniiiou, the homicide data of the t'ilnl Statistics explicitly
include justifiable homicides and arc likely to include some negligent
manslaughters as well.'- Moreover, the revised homicide data of die
Fill rellect that agency's tmitpte opportunity to incorporate into its
estimates whatever homicide data have been collected by health nlli-
cials. In loutlast, the homicide liguies tabulated for the t'ilnl Slutinin
ate never revised alter the cumll date for data collection lor . given
year." In addition, information on death certificates, 0l which the
t'ilnl Statistics liguies ate based, sometimes may rellect classification
ol deaths only by medical*cause rather than by external cause (stuh
as accident or homicide), especially iu those instances when death limn
hnoiiiid.il assaults occurs later than the time of assault.

llccausc the Vital Slalislirs category includes some wuonlclnniuth
homicides, one would expect its homicide counts to exceed the Fill

0. sw hi i iM/ . Lhi* itiini am|||[K«lliesti il ilirh  tniiaik* ntiin'iiliMuuiliii|*,
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eslimaies. Yet, in every year from |lil.'bl through iflbl, the more nar-
tmvly defined Fill revised estimates are higher, liy more than !0()
in some years," These comparisons suggest the i.itpoiiaiice of the tech-
nical considerations cited ahnvc that may lead to a significant under-
estimation of the relevant oumlier ol criminal homicides in :lu: Vital
statistics. Tests which 1have lieen comhiciing with independent bodies
nf data, and which f hope to repott in the near future, indicate, never-
theless, that llie (fleets, ol the tletet terne variables—including the con-
diiimtal pi "Zlily of execution—on the homicide rate as reported
hy the Vital Statistics are tptalitalively the same as those found iu my
time series investigation.

With respect to the empirical measines ol the apprehension and con-
\jition tisks, the critics raise the* issue ol whether the Fill data are "tut-
icpieseiitalive” in the earliest yeats ol the sample period.Y et | have
icpotieil results demonstrating that the basic findings of my investi-
gjtion ate observed even without the ptesencu of these early yeats in
die observation set.10 Moreover, ilteit iolere ae that tlie cotiviiiion
il.ua in )i and I1)‘I7 are biased because <1 a particular pattern oh-
reived in WI7-1 is purely conjcemial ami nol rounded upon any sys-
icmalic analysis. Imperfections in data notwithstanding, my tptaliiaiive
nmlIS'in connection with the elicits ol appichcusion and conviction
risks over my entire sample period have been ohseived by others using
die same Fill sources.17

Mote basically, though, the critics'attempt in discredit the empirical
investigation on the basis of data iptality-is self-defeating to their own
i.oe. As is well known, "errors ol measurement,” as they are termed

m the econometrics literature, generally lead to iiiideresiimaliou ol
the line elleets ol an explanatory variable in a simple regression anal-
ysis when that variable is subject to random meastiiemem impci'fcc-
lions.If the 1ltu: variables ol inietesi wete grossly misrepteseiued by
dieir empirical cotuiierparis, then the statistical implcmeniaiiou ol the
themy should have /ailetl to dcmonsii.iic any of the elleets tlteoti/ed. In
pntiiailar, only a rematkable <oincidein e could then explain the lact
ili.il, .is pretlictetl by my theory, the liudings show that the ptobability
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of arrest (measured by the Fill’s clearance ratios) had a proportionally
larger impact on the murder rate than the conditional probability n|
conviction (derived from the Kill's statistics) and that the coudiii
pinbabiliiy of execiuiou had the least effect. The Kill's reported ligmty
on arresi and conviction in the [i:i()'s surely were not tailored to my
theoretical predictions :IOndd years later.

1. | he Kl!feels of Deleting Observations

Otijionsly, llowers and Pierce's remarks in the beginning of Pan
11 ol their paper may convey the impression that | have artificially
testrilled the time span of my empirical investigaiinit to lest deter-
rence elleets. The fact is that my empirical investigation was conducted
lor the longest time period for which necessary data were available at
the time ol my study. In contrast, llowers and Picice conduct the Imlk
cf their analysis over arbitrarily restricted sttltperiods alter deleting
specific observations from tlie complete data set. Their assertion that
"Khrlich's regression model fits the data better without them"ZI* is
based upon an erroneous method of inference, as | point nut in |[\m
V below. llete | shall address the consequences of discarding the in-
formation provided by the observations that they choose to until.

Selective climiiiaticu of a sttlficienl number of observations from a
legression analysis is a virtually foolproof method for reversing any
single tcsiili derived Irom an original sample. Imagine, for example, a
regression line verifying a negative association between the quantity
demanded of corn at .l the price of co/it. Since a majority of the data
points typically will not lie on the eegression line, the selective ex-
clusion of data points can easily turn a significant negative relationship
into ait insigiiilic.iiii negative association or even a positive one. Snclt
exclusions are particularly disturbing when the entire sample is rela-
tively sm.ill. Indeed, the elimination ol data points relating to minder
in the |Illlid's—a>eomiiin,, for 17 percent or more ol the lull sample
whit It | investigated—amounts to, iu practice, the selective, nonrandom
exclusion of observations crucial to an cllicienl estimation of the ch
lecls ol key dcicncut variables.

A. Omitting observations Irom the I{Kill's drastically reduces die
variability iu est-imaies ol the conditional piohahility of execution ami
in the modified rates ol tliange ol these eslimaies, which are the actual
rcgicssuis itt the analysis. Whereas the rates of change in this vatiahk-
Itad been quite stable lot the preceding two decades, the objective
(uieastiml) risk of execution declined quite sharply slatting ahum
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IDtiO. The sharp movements in the rates ol change ol the conditional
tisk of exec.ittion are, of course, not my invention—they accurately re-
licet the objective trend in the hue risk of execution iu the [I.tliO's.-"
In addition, murder clearance ratios, used as objective eslimaies of the
piohahility of arrest lor murder, also exhibit little variability over
specific subperiods ending in the early !'%0’s. Thus, variability in
arrest and execiuiou risks is partiall irly small between (lie late I');I()‘s
and the early IWill's,

It is a well known principle thu a minimum amount of variability
ple designed for the purpose of estimating via a regression limn.it
die partial effects ol spccilic explanatory variables on a dependent var-
iable is one which maximizes the range ol variability in the regressors.
Imagine, again, the attempt to confirm the negative association be-
tween prices and quantities demanded of corn. The attempt would
lail if the suhperiod selected hy a researcher for his regression analysis
is one in tvltich corn piices nr their tales ol change, whichever ate
relevant, are relatively stable. The appropriate inlereiice, however,
is not that the theory of demand Inils to explain movements iu coin
putt:bases but rather that the selected .suhperiod eaiinoi lie utilized
to estimate the partial ellect ol corn prices on quantities demanded.
Tltc importance ol sttcli considerations is apparent in my time series
analysis not only iu cuimeciiuu with deteneucc vaiiablcs but also in
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guru yi'n. Many Irun ilian "a ;ilililii-il It iltatli |,naliy in nriy yril linm It.ut
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iidr 1% at Hat
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relation to tlie elicit ol tlie uncmplnyincin rate on tlie frequency of
nnmler. While the association lietween the latter two variables is
loiintl to lie |in:,iiive over the entire sample period, this association
weakens snhstantially when the suhperiod relating to the IWiO's is
excluded Irom the, ohservation set. 'l lie significance ol the IWfO's in
connection with movements in tlie unemployment rale is well known.

i A related consideration is that the estimates ol the objective risk

nl execution show a strong time trend over the suhperiod ending in
the early IWiO's. Specifically, the graph plotting the logarithms ol these
estimates over the time period Irom the late IWiO's to the early [Will's
appeals to he nearly a negatively .sloped straight line. Over the same
stthperiotl the miirtler rate iu the United States also exhibits a con-
tinual. systematic negative trend, because ol tlte significant negative
trend iu estimates ol both the frequency ol murder iimi the condi-
tional risk ol execution, the estimated effect of the latter on the former
over this spccilic suhperiod may simply reflect the ellect of'pinc time
irend.

The differences between regression results based on the full sample
and those hast'd on sithjsciending iu the early IWiO's, including
those ieported hy Howets and I’iercc in their appendix Il.-1 are con-
sistent with the arguments developed above. Not only dues tlie elicit
ol execution tisk appear to become tptite weak as data points are de-
leted, Imi the effect of apprehension risk also becomes weak title m
lack ol variability. As indicated above, tlte ellect of unemployment is
also sensitive to the deletion uf spccilic stihpcriods. Mote importantly,
the negative partial clfeci nf the tune trend nn the minder rate,
which was verified over the entire period considered in my stmly, In-
comes "insignificant"" hi Illowers and Pierce’s regression results lot
subperiods ending in the early IWiO's, although over those spcrilii
subperiods the murder tale continually declined, lieu e the ellect of
pure trend should have been found tn he even more pronounced tivtt
these peiiods. The lari that the elleets of both the risk of execution
and time trend weaken suggests a high degree uf competition or multi-
t|liiic.ti ity-; between the two variables over subperiods ending in
the early IWiO's.

(.. The absence nl variability and the presence of nutltirnlliiicaiiiy
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ate hardly tmitpte tn my study but occur fretpietitly in time series
iegression analyses. The conventional remedy to such problems is to
estaid the sample si/e so that variability may he enhanced and the
separate effects of highly related explanatory variables may he extri-
cated and identified. | have pursued this procedure from the outset
in my efforts lo extend the sample si/e into the early IWiO's and up to
tite late IWiO's. llowers and Pierce pursue just the reverse course. Fol-
lowing my own report of weak results obtained Ituni suhpcriods
(-tiding in IWill, they go nil in perform most ol their independent
estimations over stihpcriods iu which little mcaniuglnl analysis can
he conducted.

1). As for the unfounded claim that somehow “significant" deter*
lent elleets of execution risk and other punishment variables are
eepresent” only in a short span ol time relating to the IWiO's and are
not in he found in earlier (or later) periods. | plan tu demonstrate
in the near future, through evidence based on state wide data in
earlier years, that the deterrent effects of certainly and severity nf pun-
ishment-including punishment hy execution—are not mtitpiely as-
sociated with a specific set of data points.-'

|V. The Metits of the Logarithmic Format

In tite empirical implementation ol my general theory ol participa-

tion iu illegitimate activities,-"" | consistently have emphasized a log-
arithmic-linear specification nf the relevant etptatious. However, as
my following comments will simw, while the logarithmic-linear spec-
ification appears to he preferable nn analytical and experiential
epounds, the (pialitative results limit my time series study do not tie-
|Ktul exclusively on this functional form.

The logarithmic-linear limn can he justified nn practical grounds
il the elasticities of a dependent variable with respect to a set ol cx-
planaiory variables are assumed to he constant in the lirst order ol
.ipptoximaiioii. A logariilmiie-linear specification is a superior regres-
sion format when tlte magnitude ul the crrms in the data ate thought
to lie proportional to the level ol the variables that the data purport

oL ullin') iirl{Hiiit oailitrw irt fis fiuiin s i Mol ly |, Viinn, 'l lie He

Kiii'iil KIfil" "1 1Cilsim | Oi I IN7' (iniliiililisliril iti.iiiiiM 11111, mi
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ilniinijli 2071 yii'lils i. Mills inilli.illiik Hial [In: linnilii Lilr ilninn's as iln- list nl
Kiinliiii lisi'i. "lIn" sh.nisiii.il ini'iliiiilnlniiy lie nsn. Imwivi'i. is illllrii'iil imin my invn
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tu measure. It would lie rather implausible, for example, lo assume
that the magnitude nl underreported and misrcporteil crime is in-
dependent of the level of reported crime. This assumption is implicitly
invoked hy use of the linear specification iu the natural values nl
the variables, the functional hunt stressed hy llowers and I'iertc.3*
More plausibly, one may assume that the magnitude of reporting ermts
is proportional to tlte level of the relevant statistics.31 Kunhcrmnic,
in the case nf minder investigation, the dependent variable ol interest
is tlte rate of capital murder rather than tlte rate of criminal homicide,
the actual measure utilized. Previous researchers have assumed that
die capital murder tale and tlte total homicide rate are proportionally
related.3* It would lie convenient at least, then, to use a logarithmic-
linear spccilitatiou which enables a direct estimation nf elasticities.
Mot cover, similar considerations also apply to (lie observed proha-
hililics ol apprehension, conviction, and execution, each ol which is
based upon data relating to reported willful homicides
rather than the true level ol capital murders. All these considerations
suggest that the efficient functional form underlying the murder sup-
ply fiuutinn is likely to he one that utilizes the logarithms ol the
dependent variable and the key independent variables. And indeed,
"prior inhumation' accumulated through my past work on crime has
led me tn emphasize the logarithmic-linear regression format because

felonious

of its observed relative efficiency.

lluwets and I'icrcc could have tested statistically lor the optimal
limctiooal specification of the estimated stipplyof-oflenses function,
In particular, they could have examined the efficiency of the logarith-
mic linear specification relative in a specilicatinu that is linear iu the
u.iuiial values uf all variables. In research now in progress, | have
nnidmicd statistical tests of optimal transformations based on a like-
lihood i,itin method. As | plan in demonstrate, the cmirhision emerg-
ing limit these tests is that the logarithmic-linear Inrmat not only is
derisively superior to the format using the natural values ol the var-
iables liiii that the former generally cannot lie rejected as llie opti-
mal hunt within the class nl single-parameter power traitslormaiiuus.
llowers and Picrte‘s demonstration that their regression results tend in
dcici.m.oic when tunning the regressions with natural immiitrs shows
only that they evade the question nf which ol the two iranslnimaiiiuis
is mote apptopiiate. Illente they mil only prefer testing the detei'ieme
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hypiithesis for suhperiods of sharply limited usefulness, hut they also
piefcr an iufeiiur regression format.

As | noied in my paper, the basic results from that study were found
tu lie unaffected qualitatively liy tlte choice of functional form. The
regression equation | report below was performed with the amilog-
tiiiluns (i.e., the natural numbers) of the same set of variables used
in derive the results reported in my published paper, am! indicates
that the qualitative deterrent elleets of apprehension, conviction, and
fscctilion are not exclusively dependent on a spccilic functional form.3
Although the specification in natiira! numbers appears in lie clearly
inefficient in view ol prior inhumation and other tests, lime series
icgrcssion estimates derived via that loimat in this equation neverthe-
less indicate the existence of the expected dele tent elleets.1"

V. Basic Statistical limits in My Critics' Work

Part I! ol llowers and Pierce's critique refers to "errors™ in my anal-
ysis. | he lact is that | have learned ol no single emir in either my
Ilienrclital analysis or the statistical mclhndnlugy used to implement
die theory. In contrast, the wotk hy llowers and Pierce is riddled with
errors and demonstrations of misunderstanding ol hash, statistical prin-
ciples, A few examples will illustrate.

A. The “J{-" statistic is essentially itrelevant iu connection with a
livti-slagc least squares regression analysis m the related ihrcc-ruund
[iinmluHC used iu my study. Yet, with no qualification whatever,
Itmvcrsand Pieice cite this statistic iu conjunction with every estimated
(«(inatinn which they report.”' More seriously, they use the "/{«" statis-
tic as it basis for inference.

1. The  Ltiiisii
computed lor s. hsamplcs having dillcrcin ending dates are telicd on
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I>y llowers and Pierce lo draw llie startling inference that regression
results are "mure adequate and consistent Inr lire periods with catlid
ending dates."'3Their lack of regard for, indeed their apparent laik
ol awareness ol, the diminishing degrees of freedom associated widi
smaller and smaller stihsamplcs is astonishing. Kven il the regression
analysis were based nil the ordinary, or classical, least squares pm-
ceditrc, comparison of [t- statistics and standard errors of the regies-
sions itcross stihsamplcs with successively smaller degrees ol freednni
would lie improper: as llnwcis and Pierce surely know, when the mutt-
Iter of degrees of Irccdnm is zero, llte || statistic necessarily is imity.
It should he noted that the deletion of observations from the loll
set of observations led llowers and Pierce to estimate regression eqn.i.
lions in which the number < observations is as low as 22 while die
luuuhcr ol parameters estimated iu the rcdiiccd-lorm regression anal-
ysis is I1). They apparently fail to recognize that estimated regression
coefficients based on successively smaller degrees of Irccdnm become
increasingly imprecise. In particular, estimates based upon sn lew tic-
gtees ol freedom as those Illowers and Pierce stress are unlikely in In-
adequate for rejecting the hypothesis of no deterrent elleets.11

C. At the end ol their article, llowers and Pierce report results
from regressions iu which they replace the condition;)! piohahility of
execution -the theoretically relevant variable—with the absolute mint-
her ul executions.”" A finding ol a positive association between homi-
cide t.ties and the number ul executions is cited as evidence ul the
"Inutali/ing" elleets ol capital punishment, llowers and Pictce tin imi
tecogui/e, however, that the positive association may he expected on
puicly technical grounds. Where there are no homicides there can he
no convictions nr executions, In contrast, when murder rates risr,
with attest, conviction, and execution risks constant or rising, dir
number ol convictions and executions also would rise. A positive (m
zero) association between Minimal homicides and the number ul €XC-
ttujn|ts thus is hardly surprising. Indeed, mute than 21) yeats ago
this telationship was noted hy StImessler, who icrngnt/cd that this

ioiil lation does not constitute: a test ul the deterrenc e hypothesis,3*
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1). Although J have focused in this discussion on errors contained
in the Ilowers and Pierce paper, | should point mil that tlte Ilaldus and
Cole paper also is seriously flawed. For example, Ilaldus and Cole
criticize my study because "the second-stage regression does not hold
fixed" tlte cluster of variables denoted as X« in Tahle 2 of my pub-
lished work."" However, these variables serve iu the role ol "omitted
exogenous variables” in the murder supply equation. The remark
shows that llaldus and Cole do not understand the simultaneous cqtia-
lion estimation framework underlying my study. Kxogciunts variables
tilth as those summarized under X- mini not be held constant in es-
timating tlte structural nmidci supply function, Il they were, the
two-stage least sqnaics procedure would become meaningless. Their
effects, however, are integrated appioprialcly in the estimation pro-
recline through their incutpmalinn in the reduced lorm regression
analysis. This error by llaldus and Cole betrays quite a fundamental
misunderstanding nl the meihnihili.gy wliiih they have miclertakco to
ctalnaie. Indeed, in their caimpaiisittis nl my research with that ol
|iievimts researchers, they do not note the pione henelii of utilizing
tic: siomltaiiemis ecpiation framework—that it attempts lo identify
the direction ol tbe causal relationship between the licqiicney of imir-
derand the tleleitenet: variables, Ilie ditcciion nl that telaiioitship it
nut self-evident. For example, in limes ol high nmidci tales, states
tn.iy lie mote inclined to convict and execute offenders, or even re*

instaic the death penalty, than iu times nl low .r rates. The
timple assoc iation between these variables thus may give the appear*
.uni: llial, lot example, an increase in the tisk nl execution "leads"

m ,m increase iu the minder rate, even though the opposite is true.
A simultaneous equation estimation framework is designed to identify

(.ins.il relations and thus avoid jiniciuially biased results.

VI. The flap Between Kvidence and Inference
in Pievinns Rese.ttch

Bnweis -mil Pierce and, in greater detail, llaldus and Cole, tcly

heavily cm previous research, especially that nl 1hoisten Sellin, as
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evidence against ilie deterrence hypothesis.31 In this section | shall
hrielly comment on the research hy Sellin and others concerning tin-
deterrence hypothesis.

The principal shortcoming ol Sellin's research and related work it
that the apptoach taken and the methods applied do nol permit a
systematic test ol the main implications ol the general theory of de-
terrence, a theory which posits that potential ollenders respond in
incentives. The shortcoming is hasic because the implications fullow-
in" limn chi gruntil tleierretice hypothesis are what Sellin was at-
temptini; to challenge empirically.3* Yet his work neither develops
nor tests the loll range ul implications Inliowing Irom the theory that
he attempts to reject: unr is a competing theory developed and tested.
/In addition to implying that punishments in general, and cxccminin
in p.miini.n, may deter crime. the general deterlire hypothesis pin-
sides die teslalde expectation that punishments imposed only with
iel.iiivc iiilretpieiicy will have less impact than those imposed with
a high degree o! certainty.The Ilicmy ol deterrence predicts not only
die direction ol elleets nl, Inr example, equal percentage changes in
the lelevaut apttiehension, conviciiuii, and execution lisks, Imi also tin-
relative otdei ol iiiagiiiiode ol these elleets. Ahlmogh the hasic prctii-
isc ol these and other testable implications is that, on balance, poten-
tial olleitdets respond to incentives. Sellin never devised an atialyiic.il
framework Im- (ejecting this general hypothesis. More significantly, to
my knowledge Sellin never reported any parametric or nooparaincttii
statistical tests that coi|ld jttstily his rather strong couclusious. In all,
there exists a considerable “ap between the liniiietlly useful evidentr
provided I*y Sellin and others billowing his methodology, and die
rather emphatic inlereiices ill.two.

Two examples may illnsliaic this conclusion. Sellin has compand
homicide rates iu "aboliiioitisi” and "leientionisi" slates, as delincd
by the legal status ol the death penally, Ilhit Sellin never areonitis
lor llie extent ol the actual ciilorrcmcui of the penalty in reieuiioiiisi
states. Yet.by bis own analysis, the suggested relevant variable is tin-
tisk ol exet iiiitni, not merely its legal status, lor "were [llu: deallt
penally] pivsetu in die law alone ii would lie eouipleiely lobbetl nl
its lineal."au Tlte point is far limit being subtle. In a number ol "te-
letiiioitisi" stall's wltose homicide tales are cmuparei! lo iieighbming
abolitionist states, the execution risk was negligible lltttitighmu tin

* 7. li.ililm <a Cull', in/nit iinii! />miim; Ilnwi’is 1 1'imrv, Ui-ti'iirun.-. m/un unit- »|.
AP L diti I
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cuti periotl investigated by Sellin. For example, in Vermont, New
Hampshire, Smith Dakota, and Nebraska, the death penalty was int-
limed only rarely alter 195J0; Massachusetts hail iiii executions alter
It) 17. Not surprisingly, with no allowance for actual execiuiou risks,
Sellin's simple graphical comparisons ol homicide rates across different
states tin not ti/t/iem,u to uncover considerable tlilleteutcs. lint could
stitlt observations justify liis inference; "The conclusion is inevitable
that the presence of the death penalty—in law or practice—does not
inlhicuce homicide death rates?""

This deficiency is even more gluting in tests attempted hy flowers
jit another work to deieiininc the ellect of the moratorium on execu-
tions in die United States.I* Kollowing Sellin’s methodology, Ilowers
compares the levels ol intirilei rates in nine arbitrarily chosen mixes
ol neighboring slates in the lout yeats preceding ami subsequent to
dir judicial moratorium, lie reports similar pain ins in most groups.
However, tlie plain lact is that NONE of the stales in eight ol ilu- nine
gimips had a single execiuiou ihrmighoiit ihe period. Anil in the
ninth group. Kmvers creates a dubious distinction between New Yolk,
ilassilicd as abolitionist, and New [eisey anti Pennsylvania, classilied
Ji rcieniinnist, although New York ceased all executions in IDIi.'l—
die same year as New Jersey and one year alter Pennsylvania. Thai
stitlt comparisons are used as a basis lor inference about the deterrent
edict ol capital punishment taxes one's imagination.

A second general slimittiming characterising previous research oil
tin's issue hy Sellin and others is ilu- absence ol any systematic stain
datdi/alion of data so that the elicit of execution risk can lie isolated

iiiii the elleets til miter I.trims that not only may inlliiciirc tlte
murder rate but also are expected to be systematically related in Illie
tisk ol execution, (llt-atly aware of die gcneial problem, Sellin has
eiiiphasi/'.'tl the need to compare slates that are "as alike as possible."13
However, his assumption that neighboring states s.uisly ibis pit-req-
uisite- is unacceptable. Pairs ol neighboring abolitionist and teieii-
timtist states, stu It as Illinois anti Wisconsin, Miiliig.ni ami Indiana,
nt Massachusetts and Rhode Island, tlilfer in their t-cmioiuic and
di-iiingvaphif characteristics, in their .rime talcs anti law e-iilon i-on-iit
,nm ily, and pic-suu.ahly also in their medical setvices available to

), A imlitl.'«l iilniYr, Sillin™* ninnv,ilium sim=imiy >iifijinihil 1t) ililhlii.il diililiiiiC
1fMi.
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victims uf aggravated assaults." In addition, as my analysis has shown,"
variation in the legal status nl the death penally occasionally may he
a lestilt, rather than a cause, ol changes iu murder rates and thus may
give rise to an apparent positive association between the two variables,
| or these reasons, the true ellect ol the death penalty on tbe minder
rate cannot readily be inferred Irom simple comparisons of the son
pet formed by Sellin and others.

VIlI. The Proper Measurement of the Restraining
I'flecl of Capital Punishment

My critics allude in my having inappropriately or incompletely csti-
mated the deleneul cflcct nl capital punishment because | neglected
the interdependencies among apprehension, conviction, and execution
tisks.,a The fact is that | have stressed and integrated the>e interilc-
pendencies both iu my theoretical analysis anti iu the empirical in-
vestigation.” limit pairs ol authors suggest that the only proper meant
of estimating the deterrent ellect ol the death penalty is hy allowing
apprehension and conviction risks tu "vary" with execution tisk rather
than by holding them "constant,” thereby estimating tbe "total" el
feet of the penalty, lu fact, | have treated empirically Imth tlte "p.u-
tial" ellect of execiuiou tisk—by controlling for tlte apprehension and
conviction risks—and the observed "total" ellect—by estimating the
ellect ol execution tisk .through a reduced form regression an;dy>i»
cootrolling only lor exogenous anil predetermined variables. The lot-
met piorcdure is without tptestioo tbe only proper way of vcrilyiug

I llie |»t»liiiii miy «f 1Lililm .mil (-ole, Hole ¥ d 177 ndll, mi
ilii> jmiimi ilimu'i liithi* ijt|irrti.tiioit of die inur* involved. Al Tiftlilts 1l tlu-ii lui |
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the hypothesized detenent ellect of execution risk, lor tlte theory pre-
dicts that an increase itt the conditional tisk of execution at given
levels of apprehension and conviction risks would have a deterrent
elfect on the incentive to commit murder. For the tptite distinct pur-
pose of evaluating the overall desirability ol capital punishment as
Ui instrument of policy, Imth estimation procedures, in principle, can
provide useful guidance. Indeed, Imth are reported in my study. Al-
though the "total" effects associated with a few measures of execution
tisk appear somewhat smaller than their estimated “partial” elleets,
the quantitative differences are generally small.

It should be pointed out, in this cmmeetinn, that my ciitits utiscun-
jtrtte the theoretical predictions relating lo the "total"™ deterrent im-
pact of die risk ol execution. While unwarranted movements in cximi-
timi tisk are expected in induce opposite movements in apprehension
and conviction risks, the magnitudes of the resulting elleets will mu
necessarily ollsei the ellect ol tlte initial change iu execution tisk.
Moreover, the theory implies that no such compensatory movementsl'
ate expected when the initial shilt iu execution is viewed as winnniltul.
For example, if there were ntiivcisal agreement that reinstatement ul
capital punishment under specific conditions wcitr socially optimal,
then there is no rompclling reason to expect that juries would be less
inclined to convict ollcudcis tltaiged with capital (times. Levels ol ap-
prehension and conviction tisks could also he maintained ihtoogh an
apptopriate allocation nl rcsuiures to spccilic law culurccmceni acti-
vities. Thus estimates ul "pattia!™ elleets ul execution tisk, as well as
nf apprehension ami conviction tisks, provide nseliil inhumation limit
a polity viewpoint.

Concluding Remarks

The hasic issue imth tlying my theoretical and empirical investiga-
tion of murder has not been merely the detenent ellii.u y ol tlte death
penalty but tbe more gctietal issue ol ollcudeiY tespoiisivemss to in-
tentivcs. My lime series analysis ol tlte trend ol minder in the United

IH li n liiriiii* i Aiiki: Jidiksililt: . iin.Umiy tluiiKCk ill .ij*[t*« liKM>**M .nut iuii\irliiMI
Melt, Imijli iWiwilk 1i 'lrar. Iliiritem ¢, m/mi null* -1, *i< > n % .mil 1Lililns X 4.l
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Minimi 1%iimi No. 71&MIN, (iilimiltli 1nl*. Ilij»*1 nl  liiiiinniii 9% (no lilt  wiili  Wilr
L.»* Join mil), as 1‘vii|cmr Hiil Iir "1nlil™ clinl n| r\- *iilimi ink nil llu miuifn Mir
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Litiim® If)  radiM'll ) Ind o \s It Ittt imiHH To o IEHIE Hu: i onilti*[iN.iliiiy”
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states should nol lie evaluated as an isolated experiment hut rather
is part nt the more general researel into offenders’ behavior. Viewed
ui this more gciicial context, the new research hy myscll and other
axial scientists in recent years has lent considerable support to the
proposition that, in the aggregate, potential offenders respond to hodt
negative and positive incentives. The growing hotly of new reseairli
hy economists and sociologists has indicated the existence ol tletet rent
elleets of severity and certainty of punishment as well as other sys-
tematic regularities amilmialile to the effects of incentives.#mThese
Mnclusions have been demonstrated iu studies using data from dil-
AMsjent times and dilleient places. My research on the deterrence ellect
of tapital punishment has produced results compatible with this new
evidence.

The hull, ol my ctitics' analyses challenges neither the theoretical
Im mutation ol the deterrence hypothesis nor the statistical techniques
used in the theoty’'s empirical implementation. Neither llowers anil
I'ieice nor llaldus and Holewo present valid tests that reject the deter-
teiuc hypothesis. | hope that their work does not baflle the lawyer
pondering the merits ol using an economic approach to law or of
using statistical techniques to study legal questions, 'l lie statistical
methodology is quite useful and relevant when appropriately applied.
(litutr.iiy to the inlcrcuccs ol llowers and fierce, their study does not
piesent statistically uicaniuglul evidence that the risk of execution has
no deienent ellect, let alone that it has a “brutalizing” effect, on the
AJiegiiency »f minder iu the population.

B i lii this reply, | have elaborated upon some aspects of my research
which, because ol space limitations, have not been fully discussed in
my publlshed paper oil the death penalty. Needless lo say, my discus-
sion here is not a substitute for the published paper. The paper dis-
cusses the analytical framework tiiuleilying the general deterrence hy-
pothesis, which is the main issue of concern in my research. It also

m o Sm.oeg, It Itloom, tin IminiisiiGt m Il lingiincV (liltili), 1inCijimisiih m
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elaborates upon the methodology needed for meaningful tests of that
hypothesis. The paper also stresses the limitations of the empirical in-
vestigation and tlie tentative nature of the findings. Indeed, as 1stated,
conclusions based on studies of historical data ncccssaiily are qualified
in view of the dillicultics of measuring efficient empirical counter-
parts of relevant theoretical constructs and.in view of intrinsic limi-
tations of statistical inference. However, data imperfections are likely
to work again*!, not in favor of, the theorized deleneul effect of pun-
ishment and the effects of incentives in general. It is thus remarkable
lliat the evidence of my time series analysis and additional research
repeatedly has proven not inconsistent with rather sharp predictions
emanating from the deterrence hypothesis. | have not claimed, how-
ever, that my research settles the issue of the deterrent ellect of capital
punishment. Nor have | advocated the use of capital punishment. As
| stressed iu my paper, the issue ol tletet tente is hut one of a myriad
uf issues relating in the efficiency and desirability ol capital punish-
incut as a social instrument for combatting crime. The study ol the
deterrent cll'ect ol capital punishment is of considerable independent
importance in connection with the hypothesis that potential offenders
on the whole respond tn incentives. Research on this issue imdiuihtcdly
will benefit in the long run irom legitimate attempts to use more
efficient data and statistical techniques than those heretofore employed
in studies ol capital punishment.
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to organizations which, unlike (he typical business corporation, do not
\eek profit.

\lu these pages we have distinguished between puhli*' -"v.'c: n-
gairi/atious—institutions which channel the largesse of some m

in tw interest of others—anti mutual benefit organizations, w'm  in
purpose is to allow individuals to pool their income in order  apctul
it more\lficient!y. Public service organizations do not produce minute
svitit h catVcasily he assimilated to the "profit" produced hy a business
lor the liciiKJit of investors. liven if this inherent unsuitability ol an in-
come tax wt\i: disregarded hy imposing an arbitrary concept ol "in
come" on tliciV linaucial activities, the burden ol tlie lax would tint
rellect the abilirv lo pay of the individual heneliciaries.

The activities V. mutual benefit organizations that consist simply
in the members’ doom together what they could do separately without
income lax coii.sequeiVes (sm it as Inlying loud or operating social la
cilities) are not lit olijcAs of taxation, Ifut such organizations may also
do liusiuess with nonmei/vhers or invest in assets which produce in-
come inuring to the benefited their members. There is no reason m
petmil income ol these types\vhidt would he neither excludable tin;
deductible Irom taxable incottVe in the hands of an individual, tu
escape taxation when acquired udder the umbrella of an nrgauizatinu.
frequently, however, the investment income of mutual benefit un
gani/atinns would not lie taxed if iPavere imputed to (nr realized in
the lirst instance hy) the group's uicinlVrs, because it is used to deltas
expenses which the individuals wouldNJie entitled to deduct. One
example is the investment income of a labor union, used to pay ex-
penses serving the oceupational interests o\ its members; another ii
a trade association’s investment income, usc\l lor business expriori
or m reduce the memlieis" dues and asscssmtvus. In hoth eases, il
the investment int.time wete imputed to (or realized liy) the memlieu,
they would lie entiiled lo olfseiiing deductions tinder  I(i2. This it
why to tax such incoiue would lie iii ellect in penaV/e taxp.iyeis In
doing togeihei what they could do separately without being taxnl.
lu sum, nuuu.il henelit oigaiii/atiiui.s should lie iaxrd\ouly to the
extent ul then investment ininine il such income ss'imld\jiil lie im
inline limn tax in the hands ol their members, or to the extern dm
do business with iiomiieinliers in a way that piodnces smni, |Im|

alin to "prnlii."

Conunciits

The DcLuiTecnt EiTcet of Capital

Punishment: EhrlJich and His Critics

Jon K. Pcelct

Jitlilur** Inliuiliiclioii

In the December issue, the Jiim iuil piihlislted a statistical debate on the
ilcieiieiil ellect ol rapilal pmiisimiem helwecn Professor Isaac Khrlich and
two sets nl iritics, Messrs. llaldus and ( ‘'ole and Illowers and Pietcc. Professor
|I'III'III']III [".tniniinir Hfrlnl, used sophlstlcated statistical techniques to
anise at cmiclusimii very dillerem hum earlier reseatrh in the field.* Using
Khrlich formulated and tested a

irgrcssiuu analysis and ecoiiiimii theory,
nnmlel ol the ileieimioams of the iminler rate, anil loiuitl a significant
ilricnciil ellect assm i.ueil with tlie use of the death penally in the United
runes liver die pciimi limn [1il'lO to [I'lli!). The earlier reseatrh of Thiiisteii
Sellin ami niheis had imisistenily Immd no evidence ol a ilclcriciit ellect.
‘Ilie issue ol deterrence—in paiiiiular the technical mails ol the Khrlich
iimly-has been taiseil in cases peiiilitig before the Supreme Court chal-
lenging the imisiiimiiinaliiy of iapilal punishment.l

In their nitiqgiies in the previous issue of the Jinnmil. tratdus anil dole
ugiie Ilial ™ .Inlii It's all]iii»;n h is less appinpiiate Im lesiiug the ileierreni

yMlcii ul capital pimishiiteui than are the less compl.'x techniques used in

i Anislam [I'liifi-ssm nl_l-imsiiiiiiiii> Yale Iliiivtnll
tiitnti, 'im IURLGLEL e o Ciiliiiiil Fliniihmenl: .1 (hinliun n/ life nr Dmlli,
nt All. Tinm. Itiv. 31»7 (1117%).
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4y qurny. InelInl m nesisv. ok (0s AM- tit, sy, miuinl Im iniigimu NI, 1-
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eailiei tcscaicli;* llowcis anil Picice adopt khrlich's approach Inn argue
iliat no evidente of a detenent effect is found when his method is an-
tertlv applied.4 ['lulitli's leply defends the findings of his oiigiual stmly
and anaiks the analysis of his critics.’ In (his issue, Professor Petk loiiiiueno
no die dchaic heiween Khrlii h and his critics, and I'lolessnr khril.h ailih

a Iniii Rejoinder.

In his siudy of the deterrent elfeet of capital punishment, Professor
Kin licit estimated a sophisticated econometric model of a type coimi'uii
in more traditional areas of economic analysis.. As in tiny empirical
analysis, his etonometric specification and choice of data require at.
sumptions hcyniid those which may he derived from his theoretical
analysis. These assumptions concern the functional form of the tel.i.
timiship between tite murder tale and its determinants, the lorm uf
the Icmaiuiug hut unestimaied equations in the overall mode).of the
supply and (negative) demand for minder, the nature of the random
distuthauce tetni, llie stability of the coefficients over lime, the .¢-
ciiticy and appropriateness of the data, and the consequences nl
aggicgating the behavior of individuals to the national level. Tltr
correctness of many of these assumptions depends on the enrrcciiicu
ol otlteis in this list. Khrlich's assumptions have been challenged Ig
Howets and Pierce and hy llaldus and Cole in articles in the previmu
issue of this Jniiuinl. In this Comment, | will discuss some of tiicir
iritiiisins ol Klirlich's analysis, suggest ways of resolving these dii-
agreemeitis, and point out some weaknesses ol the paiicd-slaic or
in.iti liing method—the appio.u h which Ilaldus and Cole prefer to
['lulitli'i regression technique. In addition, | will address Iniclls
Kin lit It's tcply to the two iiitiqucs of his wink."™

[. Klulich's Critics

.- llo:u critiques-address the issue of (lie proper functional fmm
0! the relationship between the murder rate and its tletetmiiinun It
is claimed that evidence of a deterrent effect is found with die lig.

i. 1U.Im i [*ule. 1$:h||n/n|unn| nf lim [%oili ol TIuntIn| SeIIm uml hum  li/nhit,
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jiiduiiic form hut not with the linear form, and that therefore Khrlich's
truths depend critically on his choice of functional lorm.*

It is quite true that the incorrect use uf a logarithmic form can
c.mve the relatively small values for execution risk in the recent years
tu Kinlich's sample to appear to lie statistical aberrations which strong-
difficulty with using a Iogar|thm|c form for values of execution risk
j|)|i'oaehing zero,: there are also problems with using the linear furm
(ur these values.. The theoretical analysis is not much help iu choosing
the correct functional form, but the data are. .Statistical tests applied
to the data ran determine the lies, form over a tange of possibilities
Miidi includes Imth the linear and logarithmic forms.1 Ol course nei-
ther form is likely to lie exactly right, lint only an appmximaiely
(lined shape lor the function is needed.

't he related question nf whether the same model adequately rovers
Imth the earlier and later sample petiods—whether tlieie is a suite-
im.il change in tlie underlying relationship over time—is also a test-
jfilc proposition, llowers and Pierce find that the sign ol the estimated
(futility ol the homicide r. .e with icspcct to execution lisk changes
Ilui: the must recent years are dropped Irom Kinlirh's time series,
Iliey reject the possibility that the ellect ol the death penalty changed
in teteili years and conclude that the negative association between
rsciiniou tisk and the homicide rale is meiely a statistical ariilact.s
lim neither Khrlich nor these critics have ligmoiisly tested for suite-
i.nil change over the sample peiiod. One such test leccully repotted
{'mud evidence ul a significant simcini.il shill between the periods
IV(it-211il" and  [)<@$1fllix1* fu other words, iu ilic recent siihpeiiod
pir minder tale may he determined by dilfeieui (actors or may he
hicimincd by the same factors iu a dilleient way. However, the evi-
ffiiie of what appears to he siruciui.il change may also he the result
it jii iiiHinei | spct ilicaiion of the model for the entire time period,
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2. llowers and Pierce stress the inaccuracy iu Khrlich's crime datj

for the early years iu his sample.u The seriousness of this problem j,
impossible to judge. However, the Kill procedure—retroactively u-
adjusting the early data based on analysis nf (he elleets uf later in-
<irases iu the coverage of the reporting network—is similar to the
accepted Census bureau method til adjusting economic lime setin
data lot the elleets of seasonal variation hy using adjustment larton
computed in pact from later data. Tlie time series generated hy thr
KII' piocedmc may he amenable to regression analysis.

The inaccuracy of the data is compounded hy the inability of
llowers and Pierce to replicate Khrlich's estimates.,u 1 do not know wiw
is correct, Imi the differences seem too Inge tn attribute to siml!
differences in the definition of the variables or to correlations anion;
the explanatory variables.*1 Khrlich is clearly right iu suggesting ilui
the large differences in the estimates ol the serial correlation coclliritin
icomicd hy him and hy llowers and Pierce raise the question ol cum
iu tlie iomp'iiaiion of (liis and other more important coellicicim
(fund standards nl duciuneiiiation require that authors spell out ex.mh

then inmpiiiaiimial pi(icedtires and identify the computer piogi.m.,
used.13

. As llaldus and Cole emphasize, the level of aggregation of the
analysis lias an important ellect on the validity of the conclusion,»
Il there ate stihsianii.il slate or regional variations iu behavior, .ml
if arrest and punishment for homicide primarily involve the bcli.niti
of individuals and stales, then estimation ul the model ought to U
dune at the level of the stale or, better, the individual. Nothing r:
Kinliclt's general approach precludes an application of Ids nimlrl t>
num: disaggiegated d.ua.*3 However, aggregate analysis is fregmnih
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Informed iu conventional economic problems wilh reasonable cf-
to liveness. Such an analysis will he free ol a siaiisiical hi; s if the
iililitioual varialtlcs wliiclt ought to lie included ai the disaggregate
(e.g., state) level of analysis are unrelated to the explanatory variables
jt die aggregate level. However, the omissions will reduce the ability
ul die aggregate model to predict the murder rate.

I. 'l lie most hasic point raised hy Khrlich's critics is tlte challenge
lit llaldus and Cole to Ids use ol ciuuomic themy and iegression analysis
tidier than experimentally based siaiisiical procedures. The above
oninietatiou ol Ilie piohlems with Khrlich's analysis might suggest
ilui an econometric approach to this problem is hopeless and that the
j.iiifd slate comparisons endorsed hy llaldus and Cole should prevail.l
thu there are also difliculiies with the latter approaili, especially in a
tnr.ttlircd.

Flu licit begins with a cardtil economic analysis ol the determinants

I murder. Many rescaiehrts, including miiiii: econnmisis, might object
iiiii his theory applies ai best only to a small subset nl homicides
m,l dial lie lias lailcd in identity and lake iuln account some impin-
c.ut causal factors. To the extent that these v.niahles tail he specified
j.ul measured, they can he tested and comrolled Im; m the extent
Cuv cannot he so ideniilicd. one mist assume ilicy are nol related
i, die oilier explanatory vaiialiles. Il this assiimplioo is lalse, Khrlich's
nmlis are biased, K'or some ol the variables, such as the urhan mi-
(ndiiii rate, wliii h llaldus ami Cole suggested should he included,ll
!,cassumption seems plausible; lot olheis, sm h as the level ol crimes
eslinti properly, the assumption seems implausible.

Any analysis must pinrm]l iniiililionally on the spci iliiatimi of
il,c model. Khrlich's eiouometric approach involves many assnmpiiinis,
,mi- of which are testable; il these assumptions aie inn- or nearly
mu',I* his method is able to use them lo dried elleets which might

inn small lo detcia in a less lully specilied inndel, Nn cue claims
M die deterrent ellect uf capital pimisliiucin is huge, ami it is ion-
Hifiii'litly very important to bring the data to heat oil ilu: gne.siinii
Ji rllicieiilly as possible, I-.litlicit imposes a thciiieiicd li.imcuml, iiii
eisuiqiirit.il analysis and necessarily makes mini: assumptions iliau
,ir icqiiiied in die paiied iumparisim analysis. Il these assumptions
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arc wrong, liis conclusions are wliolly ¢ partially invalid. Iliu many of
these assumptions are testable.'

The matching approach has its own set of difficulties. It iinpmrt
relatively little explicit sirurttire on the p..:ldem and is perhaps list
likely than the econometric approach to linti effects which are weal.
The fundamental problem, however, is that the data are mu generated
iu a controlled experiment. In making matched pairwise comparison*,
die choice ol pairs is inevitably subjective, 'ft) ensure that states aie
matched on all relevant variables requires a ilicory just as detailed
as in an econometric analysis. In a classical experimental prucednie,
the control slates and treatment levels are assigned randomly tu nl,.
serrations to ensure that the effects of omitted variables are not sys-
tematic. This is obviously impossible in a “social experiment" wlicic
the death penalty is the treatment variable. Kven if states are correctly
matched in terms ul the averages of all relevant variables, other dil-
lemices may he important. For example, of two states with the same
aveiage permanent income, one may have a much greater proportion
ol low income families than the other. If low income families wnc
disproportionately responsible for homicides, the pairing of the two
would lie inappropriate.

Auoiher tlillicatliy is the problem of spillovers between states. If
state A lias and uses the death penalty and its paired stale 11 does not,
it is possible that potential murderers would migrate to state 11 to avoid
the tle.itli penally-and would thereby cause state [l 1o have a higher
hoiiiii ide rate. One could nol extrapolate from this comparison m .
situation where all states or no states used the death penalty, su..r
in that situation no one could avoid the penally hy- migrating in ;m
abolitionist state. I'm another way, i murdcier might he dcierminul
in commit die crime, regardless of the penalty, Inn might choose in
cohimit it iu the state where the consequences are less cosily to him.
The lesidis ol mis behavior would give the appeaiaure ol a dnninn
ellect wlun none is present.

A. liti.t1 dilliruliy is Ilie possible response of ptmishmci.i politics

in homicide rales. For example, il high or rising homicide tales led
slates lo institute* the death penalty and low or declining tales Itd
states to abolish the penalty, ten nimiisi states would lend lu haw
higher hitiitii iilL tales. This lelalinitship could cancel out a possible
negative un relation which would lie produced il the penalty wrte in
lott a tleicnent. The paiietl comparison approach cannot adequately
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*rliaiaie these effects, and cnusetpiently could fail to yield evidence
,.| an untlerlying deterrent relationship. On the other hand, the

late.-1
Any properly executed statistical analysis must include careful tliag-

iiusiic cliecking of the model and consideration of alternative models
which might also he consisicot with the data. When using aggregate
lime series data, a number nl different specifications are usually iu gen-
ital accord with the evidence. Thus the choice among competing
iiiihU'ls must he based on underlying theoretical analysis and on such
empirical clues as particular data points wKrli do not lit the model,
<-,iiiclaticms among explanatory variables, and stability ol the impor-
tant results under alterations in uutcsiahlc and weakly maintained
assumptions. Fur the reader lo understand and evaluate ihe amhur's
((inclusions, some summary statement ol the author's examination ol
this evident ¢ is vital.*1 Any sound regression analysis must provide such
j statement. Diagnostic pioiedmes may he less necessary lor a paired-
(ompaiisnu analysis, which requites fewer assumptions. Inn the diag-
nostics should int lude, for example, an investigation ol ihe sensitivity
of the lhidings m the choice of pairings.

[I, Khrlich's Reply

I In his original article, Klirlicli emphasized as support for liis
analysis that Ilie ranking in order of magnitude ol die estimated elfet ts
ol Ids three deterrence variables conforms to liis iheoieiical predic-
tions." Il liis reply, lie emphasizes Ih.il llower.s and I'ien e, in attempt-
ing m replicate Ids results, obtained the same ranking lor these
csiiiiiaie.s.-3 However, he tines not show that iliis tanking would he
intnusistenl with oilier theories of the lelaiimiship between capital
|,nnis)mifui | the murder rale, lu the absence ol sin It a dcinniiMia-
imo, this evidence does not pmvide the strong stippoit he claims.
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2. Iliiliili inputs that the presence uf erring uf measurement iu a

variable tan unly weaken Ilie variable’s estimated effect anil hence tliai
impmvemrnts in ilie data amid only strengthen liis conclusions."”
FYounmists an: nearly always forced tn use iinptrfi.'ct data and yet Ita\c
drawn many snong empirical cuncliisinns fruni them. Ihil unly the
nm-.t haimlcss sun-, of measurement trrur unambiguously reduce die
e->iiniiited elleets nl a variable. Il measnrtmeui trims in a variable ate
cmielated with each oilier over lime or are systematically related in
other variables in the analysis, reducing the measurement errors will
nol necessaiily strengthen the estimated ellect. For example, when
crime lilies are high, the police may feel increased pressure simply to
arrest someone lor a crime even if that person is subsequently re-
leased. In Khrlich's model the probability of arrest of the mtirdcici,
which is measured by the percent of murder, cleared by an arrest,
would then contain a measurement error correlated wilh the homicide
rate, because of-the possibility of nonrandom measurement crrgn,
Kill bi Il should nut assume that the true effects of execution risk and
the other deterrence variables are systematically larger than the esti-
mated elleets.

ol. Khrlich argues that Illowers and I’ierce have selectively deleted
observations iu order to distort his empirical limii* gs.-3 However,
examining subsetS'of the data to see if they are mutually consistent ii
an important part of validating a regression analysis. It is particulatly
impoiianl to examine the recent data, which in Khrlich’s analysis aie
most aliened by the loga,ohmic transformation and which are it au>
event most relevant lor policy analysis. Khrlich correctly poiu s uni
that estimation Irom a subset will be inefficient because of the reduced
vaiiibility in the sample,-Obut he overlooks the purpose for estimating
over stthpeiioils—checking the specification of the model. When lie
analogizes the suhperiod estimations performed by llowers and I'ienc
lo the scic. live deletion ol observations in a regression analysis ol dir
relationship between corn prices ami quantities ol corn demanded, hr
misses ihe point. In Ilie terms ol his example, llowers and Pierce air
asking whether the nature of the demand lor corn has changed simc
the explosion iu food prices ol a few yeais ago; they aie not tiying tu
ieverse ihe slope of the regression line by eliminating particular d.m
points that give die line a negative slope.

I. Klolich defends bis use of the logarithmic form for estimating hi.
equation, but he does not address the problem of how lo treat \m

"1 hli .a e-mft,
- a i eii I - oo ey e e
I Lo e il I Tl an- allvodilii'i* - liiii.iiimi - |...

'Hit Octetrent Kffecl nf Capital Punishment

on.ill or zero values iu the vttriables, ;i problem which is central to
the criticisms made by llowers and Pierce.-7

5. Khrlich attacks the conclusion of llowers and Pierce that the re-
gression results are better for samples which omit the data from the
INfiO's.-“ While he correctly identifies statistical errors in their dis-
union, their basic Afititliiii*—th;il whether the estimated effect of
fsicmioit risk on the murder tale is positive or negative depends on
die ending point of the sample pcviod-casts doubt on the stability of
flirlich's results.

None ol the studies considered here can be said lo have resolved
the question whether the death penalty deters murder. The regression
approach can be improved by better specilication, better diagnostic
listing ami disaggregation. |I'lie analysis should consider time series
il.ita on states iu ways that to some extent bring it closer lo the paired-
tiiiuparison method. Thus a resolution and synthesis of these ap-
ptoaches may lie possible. Khrlii It concludes iu his reply that no
n.uisiically meaningful evidence has been picscnlcd against his analysis
anil that his analytical Iramcwnrk swithstands the criticisms raised
jg.iinst it. Without denying the usefulness of his approach, which

appears to me potentially fruitful, | believe that his particular finding
nf a deterrent effect rests on as yet inadequately tested assumptions
jiiil on an incompletely validated model. | shall await with consider-

able interest his further cnntiilmiious on the questions raised iu this
ilih.ile without, fm the moment, concluding that he has established a
tt.uisiically significant deteireni effect.

Finally, 1 would like to note that according to Khrlieh's equations,
iniie percent change iu per capita income or labor force participation
lina much greater effect on the homicide rote than does a one percent
imtease in the use ol capital punishment.-" Kven if the deterrent
ellirt of capital punishment were of statistical significance, it may be
hi small relative to other inllucuccs on the murder rale that it is of
little practical significance.
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Rejoinder

Isaac Klirliclit

Pappicriatc Professor Peck's undertaking lo comment on my rcpl*.
published in ilie Lisi issue ol iliis Journal, to emirs ol my wotk on
minder nnd capital piniisliiiieiit. | wish lo address briefly only a frw
ol liir> remarks.

Peel; suggests tliai Ilie results of my regression analysis eonccrnin®
ii e ranking of esiimated elasticities of il>e nmrder rate with rcspm
to nieasnres ol apprehension, conviction, and exetmion tisk eonltl |<
eonsistent wiili alternative theories of erime. In |>rinei|)le, such a jmv
sihility never ran he denied. | believe his criticism would have hem
more <nnsti uetivc had lie identified what specific theories lie has in
mind. Iliilminnately, he errs in statin” Ilial | have not examined
this possibility myself. In my own study, | have addressed the issue
ol whether a theory of crime based upon incapacitating elleets of pun
ishmeni could produce the same ranking of elasticities observed in
the study.l

I believe that Peck mistakenly ascribes to me an argument that |
have nol advanced. | have not argued that "errors of measurement”
tan onIy work against the hypothesized detenent ellect. My releietur
lo the classical ease of “errors of measurement” has been tpiiic i|‘
rilie. (nuinusly, contrary to his own argument, Peck's example in witiili
etuns ul measurement iu apprehension risk are |>0\I|IVI‘|y rnticl.ito!
with the murder rate- does, of course, further illusti‘iile why “ettnn
ol measurement"” are likely tu work against the hypothesized tletetteie,
ellect ol apprehension. My basic point has been that if the vaii.thirt
used iu the empirical analysis grossly misrcpicxcul the theoretietil van
.liles that they put poti in measure, then there is no reason to espnt
lindings consistent with the detailed theoretical piedit lions.

I am glad Peek agrees with my criticism ol statistical errors nun
milted by my etiliis in their iutcrcnccs Irom regtessioo analysts i)
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uibperiotls of the full sample.3 | dtt not agree with him, however,
ilut my critics’ work has addressed the issue of the stability of. the
iigiession equation, since they report no tests ol stability. Nor do any
.1 the works cited by Peck provide vend tests of stal iiity. While |

Id not address this technical issue o.,ectly iu my reply, I did in-
itiate tvhat | believe are the basic reasons for the apparent weak
,,.ults obtained from analysis of certain specific subperiods.

Many difficulties iu research on criminal behavior should rightfully
i.ittpy the thoughts of interested scholars, ami skepticism is the es-
mitt of scholarly work. | am grateful to the editors ol the )’nIe l.aw
l-innnl 1or allowing me to express my skepticism on some aspects of
tin- work thilt has been conducted in this area and to elaborate upon
my own research.
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V. Conclusion
.* L] »

- "Il Article ooiiclinics this foili—part series on oliggpolistic pricing- Al 1
has been demonstrated, contrived oligopolistic pricing suits will aete
many allgcative and distributional berefits, particularly when they an .
brought in inchutrics inwhich D/QV and P/MC arc higher than aerage .
Therefore, 1 liaKjio tlount about the desirability of prosecuting oligopp> {
listic pricing undcrfhc Sherman Act whenever itcan be proved tetti ]
plicit anticompetitive utKats or promises have been communicated. [t {
fect, although any firal collision about this issue must await furthered- i
deuce about the aost of provtHg illegal oligopolistic pricing whenever \
verbal threats or promises cannotbc proved directly, 1 suspect that itdo
would prove desirable tobring (cxpluSdy or inplicitly) contrived oliggo
listic pricing suits under the Sherman Act on the besis of the_kind of a~
cunstantial evidence described in Part 11IXat lesst in industries in Wit
D/QV snot too far below average. Indeed, Nwen think a very good tax .
can he made for passing new legislation that wntld condemn raetural n j
well as contrived oligopolistic pricing— or at lesst IW trying to preparety T
way for such legislation hy attempting to educate tluSbusincss comtunirj i
and the general public to recognize the harmful effe”s of this practia ]
and, concomitantly, the desirability of its prohibition. I\ any e, 1I<. (
liewc that itwould pedesirable to prohibit the kind of pretnavnrc nnnounro <
ment of prices that fecilitates natural oligopolistic pricing.”  hope de \
this Article has established not only these results but also the tciulntitt/ |
applying a sophisticated welfare economics framework when tryirg? j
evaluate micro economic policies.
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i. -nlv.iui.il;c nt llirir own Cniiilictitive a.lvani.igci. In brief, | wmilil nlilime Iniili iiicli [m£j,
limit mi.line | >m|«ct llial Iliey wn.il.l len-I In retlllt ill luu lillte QV liivetlnieiil being mjJcu, t
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The Deterrent Effect of the Death Penalty:

A Statistical Test*
Peter Passellf

Any number of arguments may he brought to hear on the issue of capital
juniiliinent. One might, of course, oppose.or favor the use of the death
pcruliy on moral considerations alone. Pqually reasonably, one’s opinion
eight he shaped by how fairly the punishment is administered in practice;
iSr penalty may he applied selectively* or reserved for a narrow range of
rrimci that resist precise legal definition.3For many people such arguments
ajjnc arc not likely to be persuasive. Execution may he commonly viewed
ju x distasteful alternative to other forms of punishment, but an alternative
in (oulil he defended on pragmatic grounds, if the gains in crime prc-
ier.;i"it arc sufficiently great.Thus,informed public opinion might in theory
ieitfuiigly influenced by evidence of capital punishment’s capacity to deter
—u:.lcr and other crimes. If the death penalty were shown conclusively to
veirr violent crime, many people with moral or legal reservations would
kirpt the costs of the deterrent to obtain its benefits.

I he deterrent'dlfect of the death penalty is of particular interest today
i<tjuve courts and legislatures arc iu the process of redefining the circum-
*i‘:rv tunlcr which convicted felons may he executed.* While the legal

of the death penally could he determined hy arguments unrelated to

in |Ic piep.uiiiinn nl ilili Article.
* k A. 1/1A. Swaillmiiire College; I'll,!), 1970, Yale Uiilvenlty; Annum I'mtcuur of
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deterrence,’ lo tlie extent that pragmatic concerns arc influential* the issue
could turn Ol current research in the area.

|, IsaacEiiruciiand | ItsCritics

Opponents of capital punishment can point to a substantial body of an
pineal literature iu psychology and criminology that finds little evidence t&
a deterrent clfcct." Recently, however, an economist, Isaac Khrlich, Im
completed wlint is claimed to be an objectively superior statistical test 1!
capital punishment deterrence in the case uf murder/ When applied ts
data collected for the United States over the past four decades, Klirlicli co.>
eludes that a deterrent effect is discernible.’

Prior to Flu lich's stmly researchers attempted to test deterrence hypoi'>
cscs by comparing murder rates in jurisdictions wilh capital punisliincr:
and those without," or murder rates iu the same jurisdiction before at.f
after capital punishment was abolisht 1." Another approach has been c.
compare murder rates before and after death sentences were imposed, i*
before and after executions actually took place.” Under all three approach
es, the goal has been to isolate the effect of the death penalty threat fio:»
other factors that might explain variations in Iliomicidc rates.

While matching culturally similar states oir contiguous time periods i*
a single city or state may be a reasonably effect ivc device for holding tocii!
and economic factors constant, it typically also means that very few o W
vations will he available. This data scarcity makes rigorous statistical In.
puthesis testing very difficult. Hence, even were one to accept willies
qualification (he validity of such research designs and the accuracy of i(,r
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iu employed, their evidence against deterrence could not he considered
aadttsive.

lilirlich’s approach—following from recent theoretical contributions to
de explanation of illegal behavior"—is very different. Rather than using
d: legality or simple frequency of the application of the death penalty
(nccutions per murder) as a surrogate for the subjective threat of capital
{=.'rudiment, Khrlich employs executions per homicide conviction. Instead
ti comparing similar jurisdictions or time periods as a device for holding
edier explanatory variables constant, lie specifics an additional set of cx-
piruitiry variables (income, unemployment, age structure, etc.) and then
;<jihc statistical technique of multivariate regression to isolate tlte impact
vfdie death penalty deterrence variable. Observation points consist of an-
ejjldata for the entire United States covering the time period HJ35 to tpfxj.

Llirlich’s conclusions arc as different as liis technique. While Sellin and V
stlirrs found no evidence of deterrence, Klirlicli discovers a statistically sig-
Muunt trade off between the murder rate and executions per conviction,
lit trade-off implies (fiat a 1.00 percent increase iu the execution rate will
rrduce murders by about 0.06 percent.” This translates into the "eight
jot saved per execution" figure boasted hy the Justice Department” and
;i«rted in llie press.”

F.lirlichs findings have been criticized on a number of grounds/* These
Oi:iilucs find that Khrlich's results arc extremely sensitive to the choice of
ir time period included in the regression analysis'las well as to the mailie-
zjiital specification of the regression model” and note that Klirlicli as-
cat 1the causes of murder arc tlie same in all partsof theUnited States."”
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Ehrlich also is subject to criticism for bis use of Federal bureau of Investi-
gation crime data/1Furthermore, as Ehrlich has noted himself, the tradc-
ol'l derived between murders and executionsdepends upon holding constant
alil other variables in (he system, including arrest nnd conviction rates.”
Even a modest reduction in conviction rates associated with a rise in cxccu-
lion rates might reverse the impact of the deterrent; Ehrlich's work is there-
/on: consistent with the conclusion that more executions would result in
more murders.”

I'lcnce, from a conservative scholarly perspective, little has been demon-
straicil to date about capital puniduncnt deterrence. Opinions, pro or con,
musr. be derived from other sources, empirical or theoretical. Noncthelcu,
some might argue that Ehrlich has made a prima facie case for the de-
terrent ellect of the .death penalty and dicrcforc the burden shifts to the
opposition to find contradictory evidence. However one chooses to evaluate
i".lulicli's research nnd that which preceded it, the desirability of additioni]
tests ol the deterrence hypothesis using different data is clear. This Article
p.'cscnts such a test using multivarhte regression analysis Ol1 cross-section
si ticdan for the United States for the census years 1950 and i960.

1. A Mouol 0f Munmai

Consider the model
(0 T = J(I>')'»*)»

where murders per capita (<//») arc a function of the subjective proba-

bility of punishment (p), the severity O! punishment for those convicted

(r), md a vector of socioeconomic variables (z). At this level of gov

hum liave an alimvt nlemical impact on total immlcri, whether llie excation ulin place in Ntbu.U
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rrality the model differs little from crime models proposed hy lkcker5
mil tested hy Ehrlich.**

Specifying the model more fully,
o gh =g, Wno.

where P — the perceived probability of punishment,
| Bl lie perceived prison sentence for those not executed, given
conviction for murder,

€ — the perceived probability of execution given conviction,

d — a demographic adjustment for otherwise unaccounted-for
variations between age groups in the propensity to com-
mit murder,

| = an economic adjustment for otherwise-unaccounted-for var-
iations between income groups in the propensity to com-
mit murder,

M = an adjustment for die proportion of the population which
has few family or social ties in the community.

A theoretical justification of equation (2) merits little space here be-
rime the ground is covered thoroughly elsewhere.*" The variables /», |
in-all deterrence variables in the sense that each influences the expected
(oil to the murderer. Variable />is the product of two variables, the subjec-
tive probability of arrest, and the probability of conviction given arrest used
Ly F.hrlich.”

.A demographic variable d is included to increase the efficiency of the

riiinators of the principal deterrence variables, since young adults are he-

L-i.ctl more prone to commit violent crimes:." Similarly, some adjustment |
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for die income of the (observed population might he justified, since poor
people generally commit more crimes.” Ehrlich included such demo-
graphic variables in another cross-section study.”

/ None of these variables, however, accounts for the individuals who arc
undeterred hy social sanctions against murder for other reasons such at
the absence of strong family tics or lack of friends and acquaintances in
the community. Including such non economic variables may he crucial if
the model is to generate useful estimates of the deterrent effects. If a rele-
vant variable is excluded from the model to he tested, estimates of tlie
coefficients of the variables tthat arc included maybe seriously biased, as may
he estimates of the standard errors.” The problem is quite intuitive. For
example, Ehrlich's failure n control for such variables as increased racial
tension and private ownership of handguns during the tyfio’s" might have
led to spurious results. The decreased use of the death penalty might ex-
plain the jump in the murder rate during the period, but so might factors

that created the general rise in crime.”

I1l. Titu Data

Data (hat might he used to estimate models of deterrence arc largely
limited to statistics collected through the agencies of the justice Depart-
ment. This study uses cross-section state data for the continental United
Stales in 11750and ty6o, with 41 observations for the former year, 44 for the
latter." Although cross-section data arc not subject to some of the infirmi-
ties nf time series data," the former have problems of their own.Manyimii-
uiiitmal sources of murder rate variation” cannot he controlled for.In ad-
dition, some slates have only a few observations of variables, increasing
possible measurement error. Despite unavoidable difficulties, estimates based
on the crossesection should provide valuable counterpoint to alternative

deterrence hypothesis tests.
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For conv rniencc, observed surrogates for the model variables arc printed
in upper case.
* Q/N = murder and non-negligent manslaughter olfrnscs per capita
rcjxirtetl to the Fill.” This statistic is an inefficient estimator for sta(c-io-
itjte variations in q/n because: (t) some fraction of murders is not re-
potted to local law enforcement agencies or is misdnssificd; (2) some to-
ed agencies do not report crime statistics to the FIJI, thereby introducing
umpling error into state data; (3) manslaughter, one component of O, is
not a capital crime, and is therefore unlikely lo he affected hy punishments
fur capital crimes. If such errors arc random, however, Q/N will yield un-
listed estimates of variations in q/n

l1= C/Q = theratio of state prison commitments for murder and nvjn-
iljughlcr to reported murders and nun-negligent manslaughters." Two
factors reduce (lie efficiency of 1" as an estimate of P. First, the commitment
statistic for murder and manslaughter is not an accurate measure of con-
sictions for murder and non-negligent manslaughter; llie crime categories
11C defined differently and commitments may not take place in the same
year as convictions. Second, variations in the objective probability of con-
viction may not accurately rellect variations iu the subjective probability of
conviction. Note once more, however, that only systematic crrotrs will in-
troduce bias into the estimation procedure.

7%= the mean (it/in)” or median (1951)** number of months spent
in prison by convicted murderers released that year; T is an inefficient esti-
mator of / for the same reasons that /* is inefficient for . Additional sources
of inefficiency include: (1) for some states T s liaseil on sentences served
hyonly a few released prisoners; (2) time spent in prison may not consti-
tute a homogeneous punishment across states, since some prison systems
treat prisoners more harshly than others; (3) sentences served hy prisoners
released this year hut convicted years earlier reflect both current and past
attitudes toward sentencing.
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Ey — (AVi |- ... XVS)/i\C», a four-year average of executions for
nmrclcr divided b tcurrent convictions.*OA four-year average isused (1) be-
cause of long lags between sentencing ami execution, (2) because of tlie ex-
tremely small number of executions in any given year, (3) because it seems
reasonable lo assume some lags in tbe formation of subjective expectations
of execution given conviction.

A — the perccn age of the resident population between the ages of 15
anil 24.« A serves a; an estimate for d, which presumably is some weighted
average of the age di stribution of the population. 'Use weights are unknown
because the ratio of crimes among age groups attributable to otherwise-
omitted variables is 1nknown. Tims, tbe study uses tbe portion of the popu-
lation in ibis high W tnlcr-prone age group.

/ = the percentage of tbe family population below an arbitrary cash
income poverty line (1950 = J2000, i960 = $3000).*’ 1he use of tl.se nomi-
nal dollar statistic cle: rly produces an inefficient estimate of /, bur. il is not
apparent that the crroi will be systematic.

M = tlie ratio of net non-white migrants in the previous ten years to
total population.*” Where net migration is negative, A/ is set equal to zero.
Al is offered as an estimator for tlie percentage of the population that con-
sists of the displaced and rural poor who have moved to urban areas, Net
total migration would not serve this purpose, since much of tbe population
movement of the 19.10% and 1950*5 consisted of suburban expansion and
middle-class migration to the West. The estimate is relatively crude s ue*
it does omit noor white migrants and intra-state rural-urban migrants.

IV. Ohrinaiy Least Squaiies (0 LS) Estimate!!
A. The Deterrent Effect of the Conditional Probability 0o/ Execution

For tin: equation

3) QIN = Q(PtT,n,AtI,M(g
wc would by hypothesis expect dQ/dP <cei MQ/MT <[ o, dQ/dAA 0
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y] iY>o0, 9()/OA/>0.“ If capital punisbmcnt serves as a deterrent,
k-J.rr factors held constant, we would expect dQ/d|I < 0. In other words,
i +jii estimate of a linear form for equation (3), tbe capital deterrence
).ilkithcsis would tend to be confirmed if tlie coefficient of E were negative,
:1;cited if tlie coefficient of E were zero or positive.

Hewitt. Ordinary least squares estimates uf the constant term (a) and
v.e coefficients (1>)“ for the simple linear form of equation (3) for 1950
1 J liicsarc shown as *lable x, equations (at) aiid (aa) with 1 statistics given
a (Miciillicses.** With the exception of the execution variable coefficient

die coefficient of A in [at J), all the esiim: ted parameters are of the
...|..thisi/,td sign and arc significantly different than zero at the 90 per-
;</u7scsign and is not significantly different lilun zero.'* no capltal pun-
m'.jiicnt deterrent is in evidence. Note too that the statistical significance of
«J.c oilier parameter estimates and tbe percentage of variance explained is
IUtudly unchanged when E is excluded from the regression; results arc
+.'i.aii as equations (hi) and (02).**
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The coefficient estimates obtained in Table i arc for die most part not
surprising, since they largely confirm earlier cross-section regression results
on murder rates.'OT he deterrent ellect of the likelihood of punishment and
the length of prison sentences is supported, as is the influence of environ-
mental variables that meet common sense criteria. The contrast with lihr-
licfi's time series confirmation of the deterrent clTcct of capita] punishment
it, however, quite striking. This highlights the importance of testing the
sensitivity of our linear cross-section estimates both for different formula-
tions of the capital punishment variable and different mathematical forms
of die variables in the linear Icast-squarcs fit.

B Legal or pe Facto Existence of Capital Vanishment

SupiMisc potential murderers are not influenced in a simple fincar fash-
ion by the frequency of execution of convicted murderers, but by the mere
presence of a capital punishment statute on the books. Or, suppose that the
eret that influences potential murderers is tie facto abolition: whether ex-
ecutions of convicted murderers actually take place. Some stales in 1950 anti
1/0 had death penalty statutes, but records free of executions for many
icarr.

To test these hypothetical forms of the deterrent, dummy variables
Dn and IN* were substituted for E. For states that did not permit capital
pjniiliment in 1949-52, 1959-62, Dm= 0O; for slates that did, 9#i = 1. For
*u:ts in which no executions took place 1949-52, 1959-62, D*i 0, for
cares in which they did take place, D-i = 1." Hence the deterrent hy-
j,.diesis would be confirmed by statistically significant estimates of the
oxllicicnt of D*>and DN less than zero.

Kemlti. Ifegressions showing the alternative specifications arc shown in
TiMe 2, equations (ill), (d2), (ci), (ca)." F.ithcr hypothetical form for
re deterrence variable must be rejected. In none of the four cases do siafis-
-j.illysignificant estimates appear.”

Regrctiioni will* dummy variable! for two oilier regions (New England, Nordirrn iiuhit-
i—aLiiu) were aim attempted, will* and without the Snndicrn dummy. Their torfikicius, however,
ujinitijlly insignificant and lliey did not markedly change the ciluiuto id the mlirr to-
.ee.r.ii. N¥ie, limi, that the. i Htuuou of ihe Southern dummy dues not increase the siaiittical tig*

- ecutinn var
OéeerE ch, mpr| ~nc&q Maltiicmn &Paiicll, mpra irate 15

Informatlon needed ‘at determine the states in which ihe dead) penally is imt apfilicahlc for
m-+ici, t»d tiaies in whid |llie death |tenally is not applied for murder is found in kin; ttipu
+4 i*. Ib» fex 195° a"*| 1ht foe 1919-51 were obtained from Estc Nu. la, A[*il 1955, ai
*+1j;0nU 960 am! I*i hor 1959-62 weic tJ.tjincd hont Esse No. 33, April at 4, Table 3.

1,. Sue dial the Nniihcin dummy vanahle (I>«) it included in equations fdt), (tli), (ri),
rr») lecamr, as may he inferred Inutt Tahle |, die vaiialtlc explained an additional |mmiw.ii of
Ibtjii>iti in munirr rare*. When 1), it culmlcd, Imwcttr, die rr»tilu arc much the wine; neither

»#t die slaltuiial sign wm ¢ of die «i<Uictrul estimates for die esccortoit diimiuin aie



Nnwhilxr y7c| DEATH PENALTY DETERRENCE 7

The coefficient estimates obtained iit Table i are for the most part not
surprising, since they largely confirm earlier cross-section regression results
onmurder rates.”* Tlte deterrent clTcct of the likelihood of punishment and
the length of prison sentences is supported, as is the influence of environ-
mental variables that meet common sense criteria. The contrast with F.lir-
lich's time series confirmation of the deterrent effect of capital punishment
ii, however, quite striking. This highlights the importance of testing the
sensitivity of our linear cross-section estimates both for different formula-
tions of the capital punishment variable and different mathematical forms
of the variables in the linear least-squares fit.

B Lsgtil or pe Iracto Existence o Capital Punishment

Suppose potential murderers are not influenced in a simple linear faslt-

hy the frequency of execution of convicted murderers, hut hy the mere
fictcuceof a capital punishment statute on the hooks. Or, suppose that the
ejet that influences potential murderers is tie /ado abolition: whether ex-
ecutions of convicted murderers actually lake plarc. Some states in 1950 and
1/0 had death penalty statutes, hut records free of executions for many
tears.

To test these hypnthelhic.il forms of the deterrent, dummy variables
p« and D*| were substituted for |I. For states that did not permit capital
pnuluucnt in 1919-52, 1959-62,  — O; for slates that did, |)*1= 1. For
cj:rs in which  no executions took place 1919-52, 1959-62, /)*» = o; for
cj:cs in which  they did take place, D*1= t.* lienee the deterrent hy-
s diesis would hr confirmed hy statistically significant estimates ofthe
Jitificient of /M a.ttl D *. less than zero.

Remits. Regressions showing the alternative specifications arc shown in
Tiive 2 equations (dt), (tli), (ei), (ea)." hither hypothetical form for
-sf£deterrence variable must he rejected. In none of the four cases do slatis-

18031200 estimates appear.”

oo Xy Sticiiiuik will, jiimjiy. viiiiMci i two ullicr. rcfiniii. (New_|H[Ja,iil. N.iol.oji imin,.
hur?/t? WCH viur L\mcml |Enl \W ami WI tﬁw c Smill.clit tI|||r2my Theli imIliknli; Innvevo,
w.t uu imi|[Hituiili( am II|ey ilnl L.l iiuikcalty cli.iikc llie minute, nl llie i.iliri .»e
..nn. Nik.. Inn* Hul tln |II luiim. ut llie Siiiillictli .tlitliiliy ilnCI Ilul im'inic lie il.itiiii,.,I iif

T ﬁﬂi{} fﬁ[l'ﬁ/rtu]frT IIIt il fiiliting’ i uIIiIJCnI I e |ft ili ponit

i WA R s

| ami || Im lijyj-61 woe |J|IJ|I|c 1 liuiii I|m Ajuil mfij, 4Ttt|ej
Kt ilui Mlir (|n||II|C|.Tl luniiify_ viiijlite (O,) u IILI|IU|CI| |n 0\|U|h|nt (|II) (). (ti).

1 10 Inailir. 1 diuv In diittut] i Tille i, ilit vaiillt e>|iju.iril all uMiiihim [unlinn i
1 eniiium in iminlri ulti, \Vl.e ]ll) i, ciilmItil, liinvetit, die renilli ine inn.li il.c ijuit) utiil.tr
it mu Lit iLiiiiil »ikiili>',inic uf Ilir ttullltltul 0I|qur (ur llie riciutnni iliunniirv jic
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QKT onr eo oy c Sentitivity to Alternative Mathematical Vormt
04 rf oi oi 04 w= ™QJ

A standard alternative to the simple linear form for regressions [Y =
d-t-  IbAVj where X here indicates the right-hand-side variables, is to
estimate a form that is linear in the natural logarithm of the variables
{], V- In“---r (V InA'r). Ehrlich used the log form exclusively. This
1 not jMissiblc for our cross-section sample because a large number of o!>-
Krnations have Z = o, for which the log is undefined. Another possible

g% 8L &® IR G

«* 0i 2. £ 04~

@ =N .

* method of testing the sensitivity of the result, and one which is arguably
. 0- i i more general, is to estimate an equation linear in the nth power transfor-
%8 648 tn SWP 8?8 ﬂlog l t'g f th tual iabl q< 1) [Y”= pI \'r)*
04 o £ o o A D 04 in_ mation of the actual variables (o n ) [Y"= n-|- [LCAT)* . ppr
\ injal! values of n, this will approximate the log transformation; for 1 — t,
1 iiii just the linear form shown above.
Q. (l)o 9n 8«;: n Eg 0 g) o Retaln, liqguations (ft) and (fa) show the parameter estimates for 11 =
NI @ ) 2 °i 2 ' — I at (totli root). Similar results, incidentally, hold for n = 0.5 (square root).
Note that I'« is greater than zero, while the signs and significance of the
ether variables arc not radically changed. Perhaps the most striking aspect
— cD — . . -
%_ ?Q %3 n n cD |rﬁ gé W E)n €0 to (ft) and (fa) is that the estimates of Pa arc not merely (Kisiiivc, but sta-
T d inin 0 04 ~¢j n«ically significant.** However, this is not taken to mean that executions
cause murders; a more reasonable explanation is that the equations are mis-
gecificd. It does suggest that some systematic relationship between murder
FB vo- EO g_,? {) 88 M\/I ¢ ¢o co &> rates and execution rates may exist. Perhaps high murder rates cause high
0o oq ) ° i execution rates. One aspect of the question, the simultaneous determination
' = ) A Q/N anil |:, is explored in the next section. Another aspect, the possi--
»lily that executions in 110 way allect murder rates, but that murder rates
'd- * r- ¢co in CO Iix i i i i i
d go in I co . O_) % @© idcct execution rates, is explored in Section VI.
co Gt md O €O 04 d oi D o4
V. TWO Stage Least Squares (TSLS) Estimates
A_Value of TSJJS Estimates
- to
!:\g to .gn!] CO *- Irie cn { M It is well known that the ordinary least squares estimates derived in
w0 D« T°? - o = r the previous section will be inconsistent if murder rates arc determined
eutiultancously with one or more of the right-hand-side variables. Risking
%‘l to to })0 (ee'n_ oversimplification, the estimated coefficients will be inconsistent if the di-
c co 0- to to rection of causality goes from left-hand-side to right-hand-side as well as
die opposite. Ehrlich very explicitly develops a theoretical simultaneous sys-
) temin which potential criminals respond tu deterrents and society responds
- - 04 CN * . tocriminal behavior by adjusting the magnitude of the deterrents.1' Thus
U? U? U? U? § ] murder rales "feed back” on execution rates and conviction rates.
0 4G E -£ % 8 £ 0 -5 % .
i v Dm mn o , “ Allb |»C|cr|||con itigmelevel.
Er)_)> W o i \81_ Wi g, kR ou it § Srr lﬁf%ltupralwr b
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c Sensitivity to Alternative Mathematical Forms

A standard alternative to tlte simple linear form for regressions [Y =
a-}- -\|),A'r) wlicrc X here indicates the right-hand-side variables, is to
ojimate a form that is linear in the natural logarithm of the variables
[in V= In“-*~r 0' InA'rj. Jihrlich used the log form exclusively. This
1 not possible for our cross-section sample because a large number uf ol>-
icnations have 11= d, for which the log is undefined. Another possible
method nf testing the sensitivity of the result, anti one which is arguably
more general, is to estimate an equation linear in the nth power transfor-
mation of the actual variables (O< n==1} [Y“= «-|- -V Ib(.\'r)"|. For
i:nall values of n, this will approximate the log transformation; for n — i,
nit just the linear form shown above.

Erililtr. liquations (ft) and (fa) show the parameter estimates for n =
ai (10th root). Similar results, incidentally, hold for 1= 0.5 (square root).

Note that is greater than zero, while the signs anil significance of the
tdtcr variables arc not radically changedA. Perhaps the most striking aspect

to (ft) and (fa) is that the estimates of I>carc not merely positive, hut sta-
ouically significant." However, this is not taken to mean that executions
cjutc murders; a more reasonable explanation is that the equations are mis-
i;<cificd. It does suggest that some systematic relationship between murder
fj'.cs and execution rates may exist. Perhaps high murder rates cause high
execution rates. One aspect of the question, the simultaneous determination
if O/iv anti /t, is explored in the next section. Another aspect, the possi--
« Jity that executions in no way affect murder rates, but that murder rates
ufcct execution rates, is explored in Section VI.

V. Two Stage L hastSqijaues (TSLS) Hstimati.s

A Valug o\ TSLS Estimates

it is well known that the ordinary least squares estimates derived in
the previous section will he inconsistent if murder rates are determined
simultaneously with one or more of the right-hand-side variables. Risking
oscnintplificaiiou. the estimated coefficients will he inconsistent if the di-
rection of causality goes from left-hand-side to right-hand-side as well as
the opposite. Flu licit very explicitly develops a theoretical simultaneous sys-
tem in which potential criminals respond lo deterrents and society responds
10criminal behavior hy adjusting the magnitude of the deterrents.4 Thus
murder rates "feed hack" Oll execution rales and conviction rates.

Attlie  jieicntt cniiliilcuir level.

jj. see liliilidi, mi=iit mile tl, 31 .Jiij.
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A prima facie case can certainly be niailc for the use of alternative esti-
mation |iioccilurcs I00LS. (tisvery importantto keep in perspective, how-
ever, tlie desirability of using OLS even wlltcn some degree of simultaneity
is suspected. Virtually any equation to be estimated belongs in theory ina
system of simultaneous equations with feedback mcchanjsms. Exogeneity
(deteimination outside the system) is a relative, not an absolute, notion.
'I'lte quantitative importance of the bias built into the OLS estimators will
depend upon tbe specific characteristics of the system in question.

Considt <equation (3). Surely A, /, and M are nearly perfectly exoge-
nous, though one could argue that high murder rates might conceivably
alfcct migration. The eases of the three deterrence variables arc nmhiguoui
Prison sentences served by persons curicntly being released might lie partly
influenced by current crime rates, as mure plausibly might execution rates
and conviction rates. |lence, (lie importance of the feedback is unclear.

It is also useful to remember that the commonly used sinuillaiieoui
equations procedures such as two stage least squares arc designed to geiicrrtc
only consistent and asymptotically efficient (iu the limited infurmatina
sense) estimates of (be mutlel parameters. Stated less technically, this meant
that the estimators will have the desired properties only if the sample O
observations is sufficiently large. There is no absolute definition of "large,’'
but one might suspect (bat n sample as small as the one here is not very
large. Finally, one should note that TSLS estimators of tlie endogcmmi
variable coefficients may not have even asymptotically desirable propcrtin
if the endogenous variables arc inhercn.ly bounded and the variables often
variables in our model are bounded at zero, there being no meaning h,l
example to a negative execution or conviction rate. Approximately om-

fourth of the observed values have ]\ = 0. Alternative procedures to TSI.S
do exist, but they arc computationally cumbersome and not currently am;.

able as computer algorithms."

" Result!
The basic results fO the murder equation arc presented in 'Fable 3. Thr
exogenous variables included in the system but excluded in the siriulm,!

equation are:
]"— median nominal family income for the previous year,"
percentage of voting age population voting iu national elections,*’

1. Set Aiiriiuyj, Mtihiruiime lirnienioit unJ J. 4>|t|||une|n|t fii/iui/ion MmItU When the
Jelit Vatiil-let me TnunMeJ Netmul, 43 vimea 9 (Fepar
Mol fainily iiiuime lur llie [iicviniil yciit, ill" liniti lylin_anil in niiiniiijl 1UV1
i liikd] IM U.S. Hunkon U 1111 SrtriiTioM. AunMirr uf 1iiii US. j|7, Tame 419 (|./,
"H I>4L1fm Ltcm inr ilii> v.uilitiie aie fruiit 1).S. lluklaii i.t mil Cinhd, Statuiicai.
"""" S. | /¥ Talilc I'm 10fii tie ilau me IMN1*S. Iliimi.aihii mil <limm, i 4.,

11
Il si .\\I»I*M*I ot uv (i, HETEH v 101 (19)6).
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fS)

percentage of residents living in the same house for at least the spe-
cified time period,"

Il; = the percentage of the resident population which is white,*

1J unemployment rate,"

L — percentage of persons 14 and over in llir civilian labor force,"

Q* = fractional change in murder rates over the past four years."

These variables were chosen because wr believe that they would belong
Laother equations, were, it possible to specify tfet entire system of relation,
drips determining variations in the endogenous variables. Nine that tbhe
c.'micc of these excluded exogenous variables is potentially important to
ihe estimation procedure. For example, many of Khrlich’s" results may
have depended upon the inclusion of the previous year's murder rate iu ~
system explaining this year's murder rate.

Equations (gi) and (gi) in Table 3 are identical in form to (ci) and
(r*), except an instrument (||) is substituted for |l in the regression. In
cdicr words, only the murder rate and execution rate are considered en-
dogenous to llie system. Once again, Ol the basis of the estimates one must
relect tlie hypothesis dim execution- deter murders. As in (ct) and (ta)
the gstimated execution coefficients ore positive and insignificant. In fact,
die eIﬁétgprocedure appears to have very little impact on the regression
iKllicients in general; the equation seems to be insensitive to estimation
[foccditrc as well as to mathematical form.

Equations (|n) and (Ita) go a step further, preserving the specification
J. tlie model but assuming /*, T and |i to be determined simultaneously
tMili Q/N Again, there are few surprises. The execution coellicient remains
fimiirally indistinguishable from zero. The significance levels of the co-
j'ficicnts of |"and f are somewhat lower, but this would be expected in
iay event since tbe TS L S estimation procedure reduces the efficiency of the
sinitiators.

Another indication of the relative stability nf the relationship is found
ir. fi>) nnd (j*). Hcic again, as an example of the power transformation
c'.wtisscd above, the loth roots of die right-hand-side variable's are regressed
i.-iiinl Midi roots of murder rates, with execution rates assumed cndogc-

V. The ikhi L s, lihadaudnu,nfiv nicdln ij;, Tehie i
. ll Ieiﬁrﬁlmwenul ke 1L nfiu nibALn i i

‘llie iliu Inr lyyu ami lyfcu I|e limn U.S. Him to of 111. Oimin, Sraiiuidi. Amiaacr

U|tIS 1H Tali j
" g - Eijgﬂij} :\aé M i) i i yinac am Crin, w7 i . i | 4

|yt me i us. llii. ka|| m> out 0.hiiii, nifin ‘mile 4L 1 j(i(, Tanle ny; i<ivi
" Illellnm linih I» *IS1. illfill null* 41. il 4, Talilc 1.i.ill. |I, J].
LICm. AP IH -0 /(e TPHL= (M (IH)/iTM . PiH LA 10V, 11 91,
». | Hi pi... s .. "ai0, ul iji, T.lite jj; (»., il (imn Ut lytn, n it *. |j|.|c

Bt T S



>N

21

wgoecg P wA

.493
()

6.53
2

€ oo

-.0162
(2.18)

-3.05

n3eg ) ST NTER S
(=2.67)

CA g
Oocg 20
(G

,/20 4.79

o3y¥yNnOog @

o on ™

&5
%

+ in
co
0icn

cn cm

8

A2
@B.4D)

1.44
G-

-.0134 6.48
4.2D €Y

4.71
(2.7)

-14.9
(2-6D)

-860

(0]
cd

ey, gnen.

CN —
in, 0o

oi
cn CO

_161
@7

.704
@15

12.94

-.0169
1.3 (88)

-5.70
(2.40)

-6.29
Q59

667

<D
O i—
i

n
*_
ic gna

@o
NN

cn

.0985
@2

1.
2.%6)

-9.20
3D

-.0157
2.00

1.9

-10.2
1.®)

g8 8.3

vl
0«j—A
g

IBO

=3

722
1.80)

.426
a2D)

88

-.0092
¢0)
=

.148
.80

=
5=

2.3

1.9

12
(€)

-851
A

.674
417

oo

Nujemher 197s! DEATH PENALTY DETERRENCE

r.nus. As in (ft) ami (f2), llie coefficients of E arc positive and statistically
i<giiilicnnt.

VI. An Execution Equation

Sections 1V and V provide evidence that capital punishment docs not
jet as a deterrent. Among the regressions in Tables 1-3 there arc no in-
junces in which the execution variable is negative and statistically sig-
nificant. There are, however, reasons to believe that execution rates and
murder rates arc not entirely independently determined. Certainly the
nujor impetus for new capital punishment legislation has been public frus-
ujtion with the explosive growth of murder rates in the past decade.

Perhaps a more testable hypothesis about the relationship is that execu-
tion rates—executions per conviction—arc a positive function of murder
utcs because of the attitudes of prosecutors, juries and judges. Given the dis-
cretion built into the system at each level it is plausible that, other things
Ici|lo equal, more convicted murderers will be sentenced to death the
laghcr the perceived murder rate.

A proper statistical evaluation of the explanation of variations in the
execution rate between states is beyond the scope of this paper. Among
tihcf purely econometric problems, the execution rate is a limited depen-
dentvariable. As mentioned earlier, since Eis frequently equal to the bound
ulue, the estimated coefficients will be biased. It is possible and relevant,
however, to explore the issue in a tentative fashion, ignoring these difficul-
ties.

Only aiew of a number of alternative regression formulations proposed
ire shown here, liquations (kt) and (ka) in Table 4 show the OLS esti-
mators for E as a linear function of murder rates lagged by one year,
(O/A/) -1 ,nnd A/, the non-white migration variable, liquations (mi) and
(nu) are basically the same formulation, but arc estimated using TSLS
with current murder rates as an endogenous variable. Neither the (k) nor
(10 equations provide much insight into the sources of variation in execu-
tion rates, though in all four equations the coefficient of M, as would he
expected, is significantly positive.

The addition of /, die percentage of the population below the poverty
line,and O*, ihe rate of change of murders in the previous four years (esti-
mates not shown) adds no explanatory power. Nor—in seeming contra-
diction to conventional wisdom—does a Southern states dummy variable.
|| one eliminates executions for rape and burglary, the South shows no par-
ticular propensity to execute convicted criminals.

liquations (111) and (112) produce a mure interesting result. The TSLS
otiinniors Ol the loth roots of the variables arc significant and of the ap-



