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AN INTRODUCTION TO WILSH IRE ASSOCIATES INCORPORATED 

BACKGROUND 

Wilshire Assoclates is a fi nancial consulting fi rm specializing in providing analytical assistance to retirement systrms, 
endowments, and investment managers. 1 he fi rm was formed in 1972 as O'Brien Associates. The activities of Wilshin .. 
Associates include investment management systems, investment policy consulting, performance evaluation services, 
and special consult ing services. In order to preserve its repul;ition for objective analysis, the firm will not recommenc.J 
the services of any investment manager and docs not participate in underwriting~ of securities or conclucl a gencr;1I 
brokerage business. 

Wilshirl' Associates has established securities brokerage facilities for the sole purpose of ;iccommodating frr payments 
from clirnts on a directed commission basis. Therefore, in lieu nf cash, clients may p.1y for consulting services by 
directing brokerage commissioris through our tratling desk. 13rol.erJge 01 ders pl.iced with our firm art: inl mduc.:cd IC>, 

executed, and cleared by either Becker Securities or Be Jr, Stearns ,I( Co. on a full y disclosrd b.1sis. These co11 c~poml l' nt 

relationships were established to provide access to all major stock cxch.111gcs and tr> cmurc ;1 top-quali ty l'Xccution 
capability for clients. The firm's clients have indicated a high degree of ~ .1tbfac tiun with this ;1rr;111gcment. 

PROFCSSIONAL QUALi F' "./\ TIONS 

Wil,hirc 1\,~oci.1tc ~ offrrs the 'crvicc., ol .1 highly expcril·ncecl tc.1111111 prnlc,, i1111.1l li11.111ci.1I wmult.111h. 1'1 ult•,,i1111.1I 
,1,1lf 111c111hcr'> .ire loc,11ccl .1t thr firm's he.id nfficr 111 S.1nt.1 Mcmic.1, C.1lil 111ni.1, .md .11 q: i1111.1l ofliu: in Mi11rh'.1p11li ' . 
~t.1rt rncml>a s have puhli '>hcd numerous .11ticlc\ and .ire f1 cq11l·ntl y c.1lh:d upon to Jlll''l'll l p.1pc1' .11 ~cmi11.11 \ lh'ld h\1 

the Ccntc1 lor f'!c \c.1rch in Sccuritic> Price>, thr lmtitutc for Q11.1nti1.11ivc lfr,l'.lldl in I in.11111·, the New Yori. ~11cit• t y 

nl Security /\ n.1lvsh , .11111 other lln.111d .1I org.u1i1.1tiom. 

The Pl Ofc!>s ion.11 consullin1: st.ti r is !>uppor led uy ;i \t ,1ff ul d.11.1 .111.1ly\h, 11 puhlil Jt itJn\ dcp.1 rt111c111 , .1 wcuritil'\ 
tr:idcr, .111d :111 .1dministrativc i;ruup. 

In .1ddi1i1111 to tht• rcg11l.1r \t,111, wnior 11111.,idc c.:omult.111\\ lo Wilshi11• 1\ ,"1d .1t1•, i11li11tll' l111i l1•w" j.1111c' I 11111', who 
di1cctrd th1· l)1•1hio11 ruml l'crl 111 1ll.ll1Lt' Mc,1s11r cmc111 5111dy 1111 tlil· B.111 " J\d111111i,11 .1l1tlf l l11, tit11t1•; i\ li . J.tl l. l1 1·y111 11 , 
.:di1111 ol the I i11.111r i.il J\11.1f y,h J1111111,1I ; .111<1 l'roln\tH I 1\1.her 111.H I. ol 1h1• llt11\'i'1'il y ol Ch1 1.1~• J. ,\ fl tl11 1•t• h.1v1• p11h· 
li,h1·d .1 m1111hc1 ol p.1p1·1 ., rd.11i11g 111 tin· inv1·, t11h'nt 111.1n.1gr11 11•111 p1 1H.1'" · I ,u Ii 111 1l11·'l' 1:1·111lcnn• 11 h.1, .11 1 .111 .111g1• 
111t•11t wilh 1111• li1111 p11widi11g lor fti , .w.1il.1hilit\1 ·' ' .1 11lll \t1l1 .111t. \VjJ,hi11· ;\,\ltli.11t•, 1·11g.1gc' .ttld ition.il 10"'1111 .1111\ 
whc11 ncn lcd .111d .1ppr11pri.1t 1· lt11 p.1111ud.11 p 111 j1•t l ~ . 



SERVICES OFFERED 

Investment Systems Analysis 

• Mo1itoring systems of oortfolio risk-and-return characteristics 

• Porl11lio structuring and revision systems (PRI SM) 

• On-Ii ,e and published financial data bases 

• ( .. pital markets' risk-and-return research and publications 

~ On-line investment policy simulation {PENS IM) 

• Special system design projects and analytic studies in the investments arl' ;1 

Retirement Plan Analysis 

• Long-range risk planning for pension asse• s 

• Performance monitoring and evaluation 

• Evaluation of charat.:1eristics of alternative forms of investment 

• Speci;il system design projects and ;111alytic studies for retirement plans 

Educational Endowmenr Analysis 

• Establishment of io1al-rc1Urn spending procedures 

• Investment policy simulation 

• Performance monitoring and cv.1luati11n 

LOCAT IONS 

General office~ of Wilshire Associates arc loc.ttcd .11 I 00 Wibhir c Boulcv.1nl, S.tn til Monica, Cali forni.1 9040 I 
(2 13) 1151-8728. The regional office i~ loc.11cd at I n~ M<'adow~ Ol lit.:l' l'.11" , 3140 Harhor L.111t North , 
Minneapufo, Minnc,ut,1 5544 I (612) .J.:i9·3033. 



PROFESSIONAL STAFF 

DENNIS A. TITO, PRESIDENT 

WILSHIRE ASSOCIA~ts INCORPORATED 
100 ' "JILSHIRE BOULEVARD 

SANTA MON' :.A. CALlfORNIA 90401 
PHONE (213) 451 ·8728 

Mr. Tito received a Bachelor of Science Degree from the New York Univer~i ty College of Engineering and a Master 
of Science Degree in engineering science from Rensselaer Polytechnic lnsti .ute. While at Rensselaer, Mr. Tito was 
an analytical engineer at United Aircraft Corporation. After graduating, nc was a systems analyst and senior en­
gineer at Jct Propulsion Laboratory, !ater a member of the technical staff at TRW Systems, and a consultant to 
Synergetic Sciences, Inc. Prior to found ing Wilshire Associates, he was manager of the Management Sciences De· 
partment at Jas. H. Ol iphant & Co. 

Mr. Tito also ,1ttcnded the University of California Graduate School of Management as a Ph.D. candidate in finance 
and has completed all cou rse work required for the degree. While at UCLA, he co·authorcd an article entitled "Risk· 
Return Measures of Ex-Post Portfolio Performance," which was published in the December 1969 issue of the 
Journal of Financial & Quantitative Analysis. 

LARRY CUNEO, VICE PRESIDENT 

Mr. Cuneo received a Bachelor of Science Dci~rcc in mathcmalics from California State Polytechnic College. After 
~raduation, he became a senior projer.t leader in the Management Sciences Department at Wells Fargo Bank. La1er 
he was a consultant 10 the Financi .. Analysis u~1w 1 rncn1 of Wells Fargo, developing computer-aided portfolio 
m.rn,1gcmcn1 tools and financi.11 simulalion models. 

Mr. Cuneo co-.1u1h orcd a paper on the cosl of trading stocks, which he delivered at 1hc Center for Research in 
Security Prices in May 1972. Mr. Cuneo <.lirccts the development .1clivities of Wilshire Associa1cs. 

S. RICHARD SILVERNESS, VICE PRES IDENT 

Mr. Silvernes~ received 0.11.:hclors Degrees in both bw .tnd business fin;ince ln,r~1 the University of Minnesot;i. 
While in 1hc mili1ary, he scrvi:d with the U. S. Army Finance Corps. Prior lo joining Wilshim As~ociatcs, Mr. 
Silvernl!ss w.1s a vice p1e,idc111 of the Capi lJI Management Systems Division of Piper, Jaffray & Hopwood , Inc., 
where he served .1s ,111 invc~tmcnt m~111ai;emi:nt consultant. C::ir licr he ~erved ,1s 1hc rn,111.igcr of Pension Fin.111cial 
.l\dminiw.nion i11 the T1c.1)urcr '~ Department of Gener.ii Mills, Inc. Mr. Silvcrnes~ opcr.1tes the Minn1•apolis offit.e 
ol Wil~hirc A\\Oci:ite\. 

WAYNC H. WAGNER, VICE PRESIDENT 

Mr. W.11:nc1 i' .t i,:rJ wJIC in bu~inc:.s Jdmi11i\tr:ttio11 lrom the· University of Wiscomin and 1eceived .i Ma!>ter~ Degree 
in m.111.1ge111c111 'cicncc lrnm St.1nford Universit {. ,\fter gra<.lua tion, he joinc<.J ln1ern.1 tional Bu sines!> Machines Cor· 
por.11ion in S.111 Fr.1ncb1·0 ,1\ .1 ~y!>t cm<, engineer. L.11er he was Jssnciated with Wells Fargo Bank, progressing to 
.1~~is 1.1nt vice prc,idenl in lhl' M.111.rgement Science~ Division. Most rccenlly, he w.1~ a private comull.111t in i11vc'>t· 
n1en1 m.111.1gc111e111 procedure\. 

Mr. W.1g11er h.t\ puhli,h1·d 'cwr.11 p.1pcrs un pr.1ctlc.ll Jpplications ul c.1pi1.1' rnarkd lhcory, i11cluding .111 .1r1icle in 
!he Oc1t1lwr-N11vcmllc1 1971 b'>uc of the FlnJncial naly]~C>~I cn li tll'd "The Effect of DivcrsifiCJtion on 
lfok," which W.I\ .1w.1rdcd the Gr.1ham & Dodd Scrol by the Fi11anci.Jl /\n.11y~ts r cdcr;ition. Mr. W.1g11cr dirct: IS lhc 
irtvl'\ tt11c11t ~y,1c1m com11lti11g .1c tivitic~ of Wilshire/\ ~ ;uciatc~. 



SUZANNE TITO, VICE PRESIDENT AND SECRETARY-TREASURER 

Ms. Tito is a graduate of the University of California, Riverside. After receiving her Bachelors Degree, she joined 
Broker Cashiering, Inc., where she supervised the Purchases & Sales Department. Later she served in the capacity of 
supervisor of Management Review and Performance Reporting for the Analytical Services Division of jas. H. 
Oliphant & Co. Ms. Tito is a founder of Wilshire Associates. 

KENNETH CHEN, INVESTMENT SYSTEMS CONSULT ANT 

Mr. Chen received a Bachelor of Arts Degree in business from Waseda University, Tokyo, and a Masters Degree in 
business administration from UCLA. After graduation, he became an operation research analyst at United Califor­
nia Bank. Later he was a consultant to R. C. Brown & Co., developing portfolio management information systems. 

REBECCA KELLER, PENSION FUND ANALYST 

Rebecca Keller was graduated from UCLA with ;1 R;ich ... :ors Degree in math-physical science. After working for the 
Naval Undersea Center as a mathematician-technical writer, she joined Wilshire Associates, first as a member of the 
performance measurement staff, then as a pemion fund analyst. 

MICHAEL LANCE, PENSION FUND ANALYST 

Prior 10 joining Wilshire Associates, Mr. lance was a structures engineer at Rockwell International, B-1 Division. While 
at Rockwell, he specialited in computer simulation modeling and w.1s coordinator of the Academic Advancement Pro· 
gra111. Mr. Lance received a Bachelor of Science Degree in aerusp.1ce engineering from the University of Texas at 
/\rlingtun. 

SHARON MILLER, DIRECTOR OF P\:: RFOi{MANCE ANALYSIS 

Ms. Miller received her Bachelor of .\r s Degree from the University or California, Los Angeles. Prior to joining 
Wilshire Associates, Ms. Miller w ,1s employed with J;1s. H. Oliph:int & Co., first JS a (J.tta :i1Mlyst .rnd finally as 
.1ssis1;u11 ~lll'crvisor of Client Ser ·ices for the M;111ai.:cnicnt Science~ Divi~ion. M ~ . Miller coordin:itcs lhc f>crfor· 
111:incr Me.1~urcrncnt amJ PRIST\1 sl!rvices for Wilshire /\s~ociates. 

JOAN RYOBECK, OIR ECTOR OF f>Ul3LICATIONS 

M~. Ryducck di11.:c1~ tht• puhliciltion .1c1ivi1ic\ of Wilshire Assuci.1tc). Iler background includes experience as lln 
editor, c.:upywri tcr, .md production coordiri.tlor in the .ll!rnsp.1cc indu~try, medicine, Jnd educalion;il research. 
Ms. Rydheci.. is .111 .1lumnus of the U11ivcrc,i1y ol C.diforni.1, Lo~ /\ni;cb. 

MARY SCADUTO, Pl"RFORMANCE MEASUREMENT ANALYST 

M!.. ScJduto gr.id11.11ccl rrum UCLA with i' Ollchclor of Science Degree in 1hych11l11>:y. /\ lter gr.1chr;i1io11, ~he joined 
lhc Pcrlorr11.111cc J\n:ily~is Dep,1r1111en1 of Wilshire A's11ci.11c:.. 
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PARTIAL LIST OF CLI ENTS 

INSTITUTIONAL INVESTORS 

Bank and Trust 

Bank of A1,,crica 
Bank of Cai fornia 
Bank of Nc\ 1 York 
The Bankers Trust Company 
Continental 11,:nois National Bank 
First National !Jank of Chicago 
First National Bank of Minneapolis 
Harri~ ·1 rust tl?.i Savings Bank 
Manuracturers Hanover Trust Company 
Marine Midl;ind O;inks 
Mellon Nallo11;1I Oank & Trust Company 
The Northern Tru~ l Company 
Pittsburgh Nalion.11 Bank 
Security P.1cific N.11ional U.tnk 
S1.11e S:rccl 13.ml.. ;incl Tru.,1 Comp.111y 
·1 cx.1s C111111111:1 cc l3Jnl.. 
Well' Far>;n Ua11I.. 
\Vilmini.:ton I 1 u,1 Comp.111y 

lnvcst111e11l Counsel & F1111d Mana~Cllll' llt 

Alliance C.1pi1.tl M.111:1~cmcn 1 Corpor.1tio11 
Uakcr, Weeks .~ Company, Inc. 
UEA A~'nci.11c,, I 11c. 
C;111.wc'>I 1 luu~c Li111i1ccl 
Ch.1'c I tlVl'\lot' M.111.11:e111c11t Cnrpor.11 i1>n 
Cumpuf 1111d M.111.ri:cmcr\I Ce1rnp.111y 
Lionel D. Edie & Ce1mp.111y, Inc. 
l.111.low111c11i M:rn.11:1·mcn1 .~ Rc\c.11 cit I 111 .. or por .ttl'd 
FMR l1:v1·,trnc11t M.1n.11:l·111c111 Sc1v1c1·, lnr. 
r llllth, : llC. 

IOS Advi,01 y Cor pnr ,1 1 ion 
Keystone C11,iocli.111 h111c1', 1 nc. 
N.11 io11.1I I 11Vc\t 111c11t ~.crvicc., ol A111l•ric.1, I 111... 
Newlon .~ Co111p.111y 
Pcnm.11 I.. lm•c,1111e11h, ltll,. 
·1. Rowe 1'1 iLc .111cl /\\\lld.11c~. I 111... 
fl 1c Pu 111.1111 M.111.1 i:cmc111 Ce1n1p.111y, I 1H:. 
Swdd1•1, :-ill·wn' ,rv Cl.11 I.. 
I humclil-l', 1)111.111, l'.1i1w .~ Lewi' 

lnrnrancc 

lnl111 11, t1Wll.. Mu111.il Lill· l11,11r.1nt.:1· C@1p.1 11y 
I Ill· 1'111,lrr11i.tl lm111.111cc C11mp.111y ul A111eril:.1 
I Ill' I 1.1·1cli•1' I ll\ur.111t.l' C11111p.111y 

RETIREMENT PLANS 

Corporate 

Allis-Chalmers Financial Corporation 
Americ,111 Motors Corporation 
Cooper I ndustrics, Inc. 
De Laval Turbine, Inc. 
EvJns Products Cornp;111y 
The General Tire & Rubber CompJny 
Illinois Bell Telephone Company 
Minnc,ota Mining & M:rnufacturing Cump.111y 
Tlw Mead Corporation 
New York Telephone Comp.rny 
Owcn,·Cnr ning r: ibcri;las Corpor.11 iun 
The Pill sbury Cl)ntp.my 
Public Service Comp.my of Color.ulo 
S.1g.1 Corporal ion 
S;umonitc Cur por.111on 
Shell Oil Lu111p.111y 
Squ.trc I) Comp.my 
S1.111d.1rd Oil C1u11p.111y (lndi.111.1) 
Unill'd tvkrd1.111t' .~ M.1111ll ,1t t1rr cr,, lt1L 
W.1ll.1l1' lh1, i11l'" I or""• Inc. 
W.1,hi11i:1n11 C.1~ Li1\lrt C•)mp.111y 
Whitl' Mn tor C1ir11t11 .11in11 
Whitt.1~1·1 C:orpw.11i1111 
\Vi ,t.:e111,i11 I lcllri1 l'\l\Vl'I Co111p.111y 

Jointly l ru~tccd 

<:.11 pcnl t'I' Pc11,i1111 I 11"1 1111 "iutllhl·111 
C.1lilo111i.1 

M11ti11n Pit.:tlrrl· l1Hlt1,11y l1c11,i1J11 l'l .111 
St111llH·1t1 C:.1lil 11111i.1 Nh-.11 C11tll: 1~ .11111 

I ow I l.111ploy1·1' Council 
So11ll1m1 l:.11ilor 11i.1 Rc1.1il Cl.1rl..' .md 

I 11od l.111ploy1·" C•H111cil 

l'uhlit 

Arr •011. !>t.111· Rcti1cmc11t Sy, ll•111 
lk11v1·1 l.mpluycc' lfr1ir1·m1·111 l'l.111 
~t.1k 1>1 On·Ko11 

t:NDOWMLN'l S ANU I OUN!)/\ l IONS 

I ltt• Co1111111111 I 111111 
'I Ill' I 111d I 111111d.11i1111 
l'lw 11.irv.ud M.111.1~!l'l11l:111 Co1111>.111y 

S1.1111lll d U11ivl•1,i1y 
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Wilshire Associates, Inc., provide~ consulting services and investment management analyses for pension 
and endowment trusts and for managers of trust portfolios. The basic services offered arc: 

POLICY CONSUL TING AND SIMULATION 

This unique service allows pension system officers and their portfolio managers to examine the effect 
of alternative investment policy on average funding levels and extreme funding levels which may be 
associated with more aggressive investment policies. This service includes consideration of: 

• The projected future liability and payout growth 
• The calculation of the fund's assigned asset value 
• The calculation of the annual funding requirement 
• Special procedu res which may have been adopted or arc under con­

sideration to moderate the dfccts of instability of the fund's assets 
wht.11 valued at market 

PORTFOLIO MANAGEMENT ANALYSIS 

This service permits the 1.l\vners and man.1gers of portfolios to assess portfolio siructurc agai nst the 
i11vcs1111c11t policy, and assc~s the impact of succe~sive portfolio ch.mgc~ on the portfolio return, 
n1.1rket sensitivity .rnd divcrsiric.1tion. 

Structure and Design 

c.i M.trkct \cnsitivity 
• Divcrsific.1tio11 
• Prnjcw:d por t folio rc111rns i,:ivcn .15'lm1cd future 111111 J..ct l evel~ 

.md :Mlllllcd levels of 'ccuri ty 
• U11dcrv·1li1.ttil)n 
• l111p.1ct of no11·1.i:irkct f.tctor' on cxpcctctl Pl>rtfol hi 1c111rn~ 

Marl.ct Tl mini; .md Sccun, y Selection 

• l11crcn1Cnl.1I rclllm due to ,h ift ~ in portfolio vol,1t ilily po~ tll l'l' 

• I ncrc111cnt11I r ctu 111 tlue to ~ 1ll'ci fic )CCttri ti e~ ~elec ted 

• An.1ly)i'> uf !>.tic~ lbt .ind pur c lt. 1sc~ lbl 

PERFORMANCE MCASUR EMENT AND COMPA RISON 

• Inter 11.11 .ind timc·wcigltll'd r.1tc ol return 
• Vul.1ti lity lti\tury 
• C111np.11 i\rnl with othc1 profc)~io11.1 lly 111.111,t~cd lu11d\ 

SECURITI ES RESEARCll EVALUATI ON 

• Rbl..-.1dju)tl'tl .111.tly,is of )Ccuri1 ics rc,c.1rclt 
• C11111p.1ri,1111 of intcm.1lly .ind c:..1crn.1lly ~cncr.11ctl \ccuri til-' .111.tly'i' 

FINANCIAL UA 1 A IJASES 

• l li, 1oric.1l 1ct11rn' 011 )l'Clllitic'011 .1w1·c ~ly,111011 thly 1 qu.1111•il y .uuf .1111111,11 h.hb 
• I li, tory ol ,. :wil y lll'l.1 crn· I fici1:11t' .md ,1'\0t:i.111•d , 1,1ti, liL' 
• I fi )ttHy ol ri ~l..- .1dju~ tcd )Cc;uri ty 1etu1m {hbioric .11 ''.1lplt.1,") 
• I li'1cn y of 111ut11.1I fu nd tot.ti rcturm, bct.1 lt•veb .rnd .1lph.1\ 
• I !" tor y ol .11 ljmtl0d (U.1yni.111 v.11 i.111cc weigh ted) hct.t cocff icicn tc. 
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INVF.STMENT SYSTEMS CONSULTING 

"PUTTING YOUR IDEAS INTO ACTION " 

·"' 

Wilshire Associates provides investment systems consulting services to iilvestment management organizations, corporate 
pension funds, and educational endowments. Recent systems consulting clients include The Northern Trust Bank, Shell 
Oil, The Common Fund, Continental Illinois Bank, and Harris Trust. 

The Wilshire systems consultants work closely with the client to develop the application in accordance with his needs and 
desires. The experience of Wilshire consultants results in an effective, easy-to-use apj)lication that is relevant to the client 
and his particular situation. 

The j)articipation of Wilshire consullanl5 varies with the nature of the specific project being undertaken. Activities per· 
farmed in previous projects include: 

• Decision dSsist;i11ce and 1 ecommendations 

• System dcsii::n .md specific.Ilion 

• Programming and implementation 

• Prcraration or execu tive guides .111<1 operator m:rnuals 

• Preparation of dicnt materials 

Wil~h ire consultants often cunrdin11tc wi th in-house systems staff or Lhird-j)arty ~y'>t cm developers. 

Whenever possible, rroicc l ~ arc bid on the basis of ;1 writt.cn propos.11, to be completed within .1 specific Lime frame 
.11 .1 fixed price. Where prujrt.:t guab ;ire not wcll lt1rn1ulated ;ind a I i'<cd bid c:11111ot be 1~ivc11, we rccomnwnd a preliminary 
.1n.1ly.,is to t.lcline the rroblcm and delinc.ttt poll'nlial solu tiom. 

S<>me ill the recent prokct~ u111Jcr1.1l..e11 .uc: 

• A 'Y~ l c111 tk'iign .tilt.I prcp;ir.1tio11 of mer .111d cli1:11t m.11eri.1b 101 .1 t111 .. 1 i11vc.,t111cnl 
pal or111.111c1· llll .. 1sure111en t sysll'lll for the M.HHI l.1c1t11 cf\ Hanovl'r T r11~t Comp.my. 

• I he clc~ign .mu dcvclop111c11t ul .1 pcrfur111.111cc 111c.1~urc•111 c111 '>Y\tt•rn lw (;c1wr.1I Tire 
Si Ruhl>cr Comp.my. 

• /\11 l'v,t111.1ti1111 ol portfolio .1crnu11tin!; 1cquirc111c111\ lor N.11i11n,1I lnve.,1111c111 Sc1vic1·~. 
M ilw.1111..ct•. 

• I Ire devclop111c111 .1111.J imt.1ll.11iu11 111 .1 1111 .. 1 i11ve~tmc111 .1c.cou111 pwlilc .,y.,rem 1111 the 
l'ill 'ibt11 ~:h N.1tion,1I B.mk. 



PENSION 
WORLD 

Models of Behavior? 

Using Simulation 
To Chart the ~lay 

A clear and detailed wriucn state ­
ment of investment objectives 

appears to be a si111• qua 11011 given 
the fiduciury relationship between a 
pension fund sponsor and its invest­
ment manager. I nvcstrm:m experi­
ence in 1973-74 brought into sharp 
focu:; this vital function n1ostly. tn 
enable the plan administrator or 
trustees tn ascertain what happened 
and where they were going. The 
lc:-.sons learned in expanding co111-
11n1nir·1t ions between pl'llsion ticl11 -
ch1 ries on ~ubjcc ts such as risk and 
divL·r:.ilication we re valuable 
~ tandi ng alone but should al:;o be 
rnn~iden:d good practice for what 
appear!\ tn be a fundamental 
n·quire111e11t of the Pension Reform 
t\Ct. 

Dm·~ this experience suggest. in 
the !\e n~e of .. practice makes per­
kct." that the process of se tting in · 
vc~tmcnt objectives is clear, uni ­
furm and easy tn accomplish'! You 
know belier. The simulation of 

St-:l1TEM UER 1975 

By Frank C. Mclaughlin 

liabilities with the aid of computers, 
as well as the simulation of the im­
pact of alternative investment 
policies on plan assets, is one area 
of developing methodology in ob­
jective setting which is a good ex­
ample of the thoroughness that thi s 
process requires if the probable 
requirements of a prude nt fiduciary 
arc to be met - both by the trust­
ees of a pension plan and the 
portfo lio manager. 

The design and implementation 
of 'iuitablc investment objectives 
anti th i.: choici.: of the actuarial basis 
arc cruci al to a pension plan's finan ­
cial health. Too often actuarial 
decisions arc made wi thout concern 
for the pension fund 's investment 
program i~nd its implications; the 

Fra11J.. Md,i1t1J:frli11. CF A. fa 11 via prt•s· 
itl1·11r 1~!' Tf111r111/f,J.. 1" D11r111'. 1'111111· ~('. 

/.1• 11 • i.~. 1111 i111•t•s11111•111 1·m11u1•1/11J: firm in 
811sr1111. lli.r 11 rtlt'/1• i.~ 111/11pl1•tl from tfw 
S/•l'1Tlr lr l' i/,./i1•cr1·1/ 111 l'/111'.v N1•w )'orJ.. 
Ct11if('r1•1w1• 1111 l:"11111/11y1·1• llc'11f'fit,f . 

reverse error also occurs. Making a 
better selection among today's alter· 
natives in either :1rea requires an 
understanding of the possible future 
conscqut..1..:es of those decisions. 

To assist our clients in this 
cliflicult but vital arcu, we have 
exploretl the use of pension fund fi­
nancial planning models to deter­
mine which alternative investment 
policies wil l be most responsive to 
the characteri stics of their plans; as 
well as those of their workforce, 
their labor costs. und their entire 
business - that is, their investment 
needs. These models simulate the 
future impact of investment per­
fo rmance on a pension fund. They 
permit a plan sponsor to test alter· 
nati ve investment assumptions on 
paper before deciding what their in­
vestment objectives should be and 
how assets should be deployed to 
meet plan requirements. 

Planning models also examine the 
relationships between a proposed 
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investment po!i:::y and s~veral im· 
portant ingredients of the plan's ac­
tuarial basis, such as the investment •.ioo1----1r----+----+----1----1---+----1----1--·-1--...;.i 

return assumption and the asset val­
uation method. The models simulate 

'2 
1,000 -~-

a dynamic capital market environ- >,uo 

ment - the real world in which 
capital values go up and down in 
response to interest rates, inflation 
trends, investor psychology, and 
other business and economic forces. 

~ 
2.210 _!--+---+---+----i---+---t-..,------t---1----t 

The presence of this new dimen­
sion distinguishes these models from 1.ioo1----1---+----+----1----.,.~.,,,,..c.'--1---+---+---1---1 
usual actuarial projections of pen­
sion funds, which typically assume a 
uniform aunu.::l growth of a plan's 
assets. Whi le these models will un­
doubtedly undergo continued re­
finements, they fulfill a critical need 
in the pension planning process. 

11.lKI 

1{1S 1/10 '"' 1/90 11'1 

Dynamic dimension: Start with the 'real world' . • . What do these models show and 
what is necessary in the way of 
input to perform the ~ :mulations'! A 100 .--------------------- ----------. 
determination of plan liabilities is 
critical to the planning model. •• 
Without a realistic projection of the 
needs, it is obviously impossible to 

"' choose an investment policy which 
may best meet them. Eith'!r the 
census data provided by the plan •o 

sponsor to his actuary or a model 
best approximating the present and 
anticipated company profile can be 20 

used to srnrt the projection process. 
The data from the latest actuarial 
report is necessary to construct a 
model. Whi le the latter method is 
not precise by defini tion, it has the ·J<I 

advantage of much lower cost and 

2. 

:U,1 ... I It. • 
U.< ... .. ~ 
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DISTRIOUTION OF ONE·YEAR RETURNS 
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will probably be used more .60 ------------------------------' 

frequently, at least initially, as thi s 
10~--------------------------~ 

type of study becomes more widely 
accepted. 

The determi nants of liability ,, 
must be assumed. These include 
facto rs such as the expected growth 
rate of active and retired partici- '0 

pants and raise n series of questions 
such ns: What is the anticipated 11 

male to female hiring ratio'? What 
growth in the wage base is antici­
pated to cover expected innation'! 10 

What real wage increases an: ex· 
pccted? What arc the assumptions 
for mortality, separation, and re­
tirement'! Last ly, what is the ac­
tuarially assumed rate of interest'. 
The assumptions for salaries 10 lie 

3. 
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hired al various age groups can be 
derived from the census tlata or 
from a mode I. 

By computer simulation this data 
can he prngrcsseJ th rough time 
periods up to 20 year~ or more to 
ascertain the anticipated growth 
paucrns for plan partidpants. both 
active and retired. by number and 
age. Wagl' aml hencfit trcndl> can 
likewise be simu la ted. l'hcsc factors 
arc then combined ltl prnv1<.h: a 
composite of' liability trends as 
shown hy <'hart I, devdnpcd in an 
1u.: t11 al ensl' :-tudy. 

Cnpit:tl market ass11111pti11ns must 
aiso lie 111adl·. I hc:-c iru:lude a dis­
tribution of annual eq uity and fixed 
incontl' markl'I re tu rn-' nvcr varinu ... 
1i111e prein<"- I hl' anticipated 
average return fm111 ca ... h c411iva­
k111s 11111 ... 1 lw asi.:er tainl·d to detcr-
111 i11l' l'i1111rc returns lro111 f'l~.\e rvcs. 

Thl' 1111pac1 111' :1111icipa ll'd i111la1 io11 
!'all'' 1111 ret urn-' is ab11 i111p111·tant. It 
i-' vita l that the s;1mc inll:lli1m rail' 
:t.\'llnlJHlt)ll i' :tpplil'll Ill hnt h 
li:ihilitil'' ,11 , I n·turn .... It ha-' hcen 
tlllr 1'\ lll'rl1'n C that. Ill lll:ln)' C:t.\1.'S, 
th1' rcq1111e1 11.:111 ha-' not hecn 
:1dh1·1cd to. C '0111bin in~ th1.·sc 
pr1~1cc t 11111-' ul liahill111.·' :111d ex­
pt'l' tcd invc:-1n1 :111 rclllrn' all11W-' the 
pla11 ' Pn":-.or 111 ..,j 11111l;11 1: his :rnnual 
h111di11g co.;t..,. These distrih111i o11s 
arc :-hnwn hy perccnti fl• ranges 111 

:t\Cl'rt:l lll the lllOSt lil.cly t:aM:. 

C )nl'c tlm infon11at1011 1:- titted 

into the model, alternative invest­
ment policies can be simulated to 
detP.rmine median and extreme.rates 
of return over various time periods 
- or::, five, ten, and 20 years. 
While the mix of investment 
policies to be used has to be 
sdectcd on a judgmentaJ. basis in 
each case, the objective categories 
listed in Table I show the charac­
teristics of one set which can be 
used for this purpose. 

the capital market assumptions 
utilized. 

A distribution of pension plan 
total market values, based on the 
foregoing return input, is then 
simulated to determine if extreme 
expected ranges fall within the 
projected total liability and plan 
termination liability at given points 
in the future. Charts 4 and 5 are 
used with these liability projections 
to determine potential future com-

Table I: lnvesbneni Characteristics Of 
Alternative lnvcsbncnt Policies 

Balance(%) Portfolio 

Bomls Expected Risk 
Or Vola- Divcrsi- Total (Std. Current 

Objective Stocks Cash tility lication lt"fl ) Return Dev.)(%) Yield i%) 

Fixed I ncomc 100 .3 
Income 50 50 .5 
Conservative 75 25 .7 
Growth & I ncom~ 90 10 .95 
Growth 90 10 1.10 
Aggressive Growth 95 5 1.25 

A distribution of investment re­
turns is derived by applying the in ­
vestment policies used to a capital 
market analysis. Results arc 
grouped by percentile to reduce the 
simulation output to information 
upon which decisions can be made. 
That is. what is the most likely ex­
pected rctu rn and the extreme 
ranges from the bouom l 0th per­
centile to th t.! lllp 10th percentile'! A 
samrlt.! is tkpicted in Charts 2 and 
'.\ . The vuluc of these projecti ons. of 
rnur:-c. dcpcntls on the validity of 

4.0 7.4 4.4 
60 6.7 10.8 4.5 
90 8.1 I 5.1 4.6 
96 8.9 20.0 4.8 
96 10.3 25.3 5.S 
80 12.2 33.5 :to 

pliancc with ERISA's requirements. 
The distribution of excess of total 

liability over assets at given future 
tlates, which can in tluc course 
approach zero, are also determined. 
This is projected in Chart 6 fo r ten 
years in the example used. 

Assets and liabilities arc then 
compared for each of the invest­
ment polieit.!s simulated to deter­
mine where the median asset values 
nnc.J liabilities will fall . Tak ing 
another step. expected actuarial 
earnings as n percent of a111111ul tolltl 
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cost ·are for each invest­
ment policy to arrivr at projected 
annual pension expense. This is 
displayed in Chart 7 for a ten year 
period. 

The need for and use of this data 
may be difficult 10 envision without 
ref ct ring to an entire actual case 
study. Its importance can be 
highlighted by considering some of 
the questions which the process is 
designed to help answer. These are: 

I. What mix of assets represents 
the optimal combination in terms of 
an adequate total investment return 
and acceptable volatility'? 

2. What spread between antici­
putc<l bond and stock returns is 
required to justify equity or fixed in­
come media selection'! 

3. C'an a pension plan afford to 
reject the historically high rate of 
return currently availabh: on bond 
ill\ l'Stmcms'.' 

.t. What is the flint.J ing goal'.' 
I low rapidly should he ~ponsor 

reach ii'! 
5. What is the relations hip be­

tween investment rate of return, 
level of benefi ts, and contributions'.' 

6. What is the actuarial policy'! 
ls it consistent with their other ac­
counting and financial practices'! 

7. What arc rcalistk cxpccta ­
tinns fo r investment returns on 
bonds and stncks over the next ten 
( nr 20) years'! 

8. Whal invest 111en1 l'l'lllrn goals 
arc appropriate for a pension plan'! 
For each of lhc i nvcst nae 111 n1a 11ag­
e r~? Fnr fixed incn111e·.1 Fur equity'! 

9. b it prnctu:al tn ex pect i11veM· 
111ent cm111~dors II > make 111ajc1r 
,111lh in portfolio ~ t ructurc in antic · 
ipation ur -. tock market l:Yde'> and 
inte re~t rate trend:-? 

10. \\'hat monitoring prcicedure'> 
arc 1110~1 effecti ve rm a ..... uring that 
i11 ve~1 111ent nhject ive' arc being 
prudently p11r,11cd".1 

We hdicv1: that th e.: llSl nf pell · 
~ion planning 111mkb 111:a!..c-. thl' 
procc~S or M.:lccting all tllVl!~llllen( 
policy more ratitinal. It \ ha-.ic pur· 
po~c i~ to help cmurc that the poli · 
cy cl:psen is ~ui1ablc Ill the future 
need!> or the plan and it enhance~ 
the llloni1oring proce'~ ll> a'iCl'rlain 
1f they arc being pur~u cd. It may 
abo be a requirement of pruc.Jcncc . • 
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Diversification: 
old and new 
A little diversificatio11 goes a long way, but not nearly far enough. 
The differences cn11 swamp you. 

James H. Lorie 

B cforo tlw dc•\•d<>pmenl of the nl<>dern 
tlwn ry of i11vt•slml•nt , irWL'Stors rl'lil•d lll1 L'illll'r of two 
hornilh·~ fo r guid,1nCL' in diwrsif~ inh thl'ir porttolius. 
Tlw fir-;t homily i ~ . "Don' t put .111 of your q.;i.;s i11 om• 
b.1~kl'l." Tlw -.1•(1111d b, " Put .111 11f y11 111· 1•gh~ i11 111w 
lw;kl'l .1nd \\',1td1 it c.1rd11lh·.'' Tlw h11111ilil'!- ~llffL•r 

I r11111 11lwiou!'> ddkko ncil'"· 111d 11d i11g but 1111t !im ill'd t(l 
tlw 1.11.: t~ th,1t tlwy .ir1• 1·1111tr.1dit"1111Y .md h.w1• 1111 pr1•­
ci-.l• 111wr.1tio11.1I nw.111111µ. l'hi!'> .1rt11·k· bril'fh· d1-.nr-.-.1•-.. 
tl11.·~1· .md Ptlll'r .;h11rk11111i11g-. ,,.., Wl'll .i... • • 11 gn .. 1t1·r 
h·11µth . till' .1dv.111to1g1•-. 11t tlw µ11id.1111·1· 111h1•1fioriwd 
fr11111 thl' n111lll0 rn tlw1>rv l)f i11v1·-.11m·11 l. 

l"lll· ll 0~11Lll s 
·11 w lrr<.t h111nil r i11111l11·-. lh1· \\'i-.1h11n 111 div1·1 

:.i111.1ti11n, .i p11lit \' whith I!'> pr l1li.1bh lhv 111l1-. t 1111-
p111lo111I pr.11' li1.il i111plic.1tii111 111 1111• 11111d1·rn lh1·11n• 
1•1 invl·Stnwnt . ThL· ~1111rtc111ni 11g 111 t!w h11mil v I!'> nnt 
th.it it i111plil·~ .1 t1111lish p11li1 v. h•tl th.it it prn\'id1•!'> 1111 
-..1·11-. ihh• guid1• t11 it -. i111ph•11w11t.1ti1111 . 

rill' 11111-.t 1111111111111 rul1• 11( th11111 h prv"'·rih1•-. 
111.1\111111111 p1 •r11·1H.1g1· ft1111!11il111l'11b 111 llw .;1·1 uriti1 •-.. 
111 i11div1d11.1I f1n11 -. .rnd iml11-..tri1·-. hut h·ll!i 11.., 11111hi11g 
.1h1111t tlw d1'11111ti111111f .111 i11d1r-.t1v . l'1·rh.1p , tlw 11111.., t 
1·111111111111 lllol\1111.l .m· lll'Y.1 f11r .111 111dtr-.lr\' .111d !)% f11r 
lilt' !'>l'1'urili1•.., 11f .111\' prit-1•. I\ 11.1rrnw d1•f11111i1111 111 .111 
industry w1111ld p1·rn111 gre.1l r11111·t·11tr.1ti1111 ( It-~-. 

diwr~ifi1,1ti11n) th.111 .1 b111,1d1·r d1•l1111ti1111. Fur 1•,,1111-
plv, it fi r111 -. 1Vl11d1 111.111ut.11'1ur1• 1111·11 ·~ .1pp.1rd, 
\\'11nw11' -. .1pp.1 rl'I . . ind dlildn·n·-. .1pp.u1·I \\'1•11• 
t"111hidered p.HI ul .1 -.i 11gl1• indu!ilr\'. 1111ly Ill% of .1 
pmtfulin n1uld bv i11v1•:- tl·d in tlwi r -.111d, -. . I( tlw firm!'> 
w1·n· 1·1111-..idL·1vd 111 lw thrL'L' difflorl'll t i11d11-..tri1" .. , :10% 
n111ld lw i11v1•s h•d . 'l'h11l'L' is 1111tlw11n:tk,1I11n·111piric.1I 
111 ~ t ilir.1tio 11 for tlw fJotrtirul.1r 111:ixi111 .1 ..;1•l1·1'll'd . N11 
llllL' h.1s l.'Vl'r b1•1•11 .1hl1• to dl'11.•n11 i1w th.1t li111its uf S% 

in,, firm :ind 10% in an irdustry art' superior to highl•r 
11r lo\\'l'I' limih. 

I\ llll•fl' iund.HnL•nlal ro mploinl is !hill 
diVl'rsificilti1111 by convt• ntinnol i11dustriill c.1teg11ries 
nMv 111 11 lw .111 dfide11I wav to .Khkve I he rl.'d uction in 
ri.;k which j., l lw purp1>Sl.' of diVL' rsific.1tion . Fnr lht• 
purp11..,1• 11f n·d 11d11g risk, the i111purt.1nl thin~ i~ th" 
fi 11.1111. i. ii 1 h.1 r.1l'll'ri!'>I i1·.; 11( t Ill' ~L'(lf ri t il'S - - P" rt k11 l.i rl y 
tlwir v11l.1tilitr .111d lhl' slrl•ngth 11( tlwir IL•ndl.'111:k•s tt1 
11111v1• i11 ~lt·p \\'ilh llw 111.1rkl'I - rothL•r tlrnn tlw 
L.11,1r.11·11' ris t r t·~< 11 1 lw ~111 ids or s1 · rvicl'~ which I he Ii rrns 
..,1• 11 . Tlll'rt' .in· dr.11n.1tk diff" rL'lll"l'!'> 111 llw fi11,111L"i.il 
d1.1r.ll"ll'ri~li1 · -. llf !il'rt1rilil'S 11( firms in !ht: Sil l11L' imlus­
tn·, 111 -. u111, tlw h1111iily 1 • ,prL'S!'>l'~ .1 sensible Vil'\'' h11t 
11ffl'r~ lillh· hl'lp 111 .1d1i1•vi11g dfi1w11 t di\'l'rsilK.1litrn . 

l'ht• "l'l'llrhl lwmil\' is 1•w11 ll•ss lll'lp(ul. l111plkit 
i!i tilt• id1·.i th.11 :-vri1111 :- ~t11dv 111 i11d1v11!11,1I .1 i;.; l'ts is 
Ii n. 11wio1 II\' 11 '\ ' " 1rdi11g. F11ru~i 11 g 1111 flow1 • r .1s..,l· l-. r 11.1 k1 •s 
!'>•·ri1111!'> ... tudv p11-.-: iblt·. lh· ~1·1 ·1111d lu1111ilv, '1k1· tlw 

lir-..t , ·'flfl'"''"' ht 111,1f..1· -.1·1h1' It b\' !-> ltrd y 11r ·'"" 11llwr 
llll'olll "' ·'" i11v1•-.1t1r .wquia·~ "'l'l'ri.rl f..llo\\'ll'dg1• .1b11ut .1 
-.1·1·11rit\' 111· gr11up 111 '·l·ruri li1 •-., n1111·1·11t r.1li11g 111 i11 -
\'1·-.tnw11t Ill -.i·rurili1 ~ -.t111uld 1111rm.il lv to llow. nw 
-..1•r1md h1111111\ . lll..1• liw ltr..t . pruvidt'!'> 1111 pn·1 i-.q~uidt• 
h>.1rth111.111d h.i-.. 1111t 1•\'t•11g1·nL·r.lll'd pl.w~ibk· rull·-.nt 
11111111'1. /\11nlh1·r diff1lt1ll v j.., th.1t tlw h11mili1•-. ~ugg1•-. t 

tlw \\'1~d11111 11t 1·111itr.1ry pnlil'iL':->. 

" lllSC 0\'l llY" 01· 1::""·1\ Vl:llSION 

/\lthuugh d.1t111g till' hq~i1111i11g nf .1111111purt.111l 
i1llt•l kdu,1I d1'\'l'h1prn1•111 i11 .my l1t •ld is ~tlllll'wh.11 .ir­
bil r.irv , 11111~ 1 -.lmlt-nh of 11wt·~l ine11 I would prob.lb! v 
.1gn•1• th.11 tlw lh1wL·ri11g of lht• mnd1•rn llwory lwg.rn 
wi th th1• publi1-.1 ti1111 of 11.nry M.irkowil:t.' wurf.. 1111 

porlf11li11 s1·l1·1·tiu11 in l1J52. Tlw the111y is unusu;illy 
:-..11btving, buth bL·1'.H1:-1' it has bt:ell l'X lt•nsivl'ly IL·SIL'd 

This uticlc originally appeared in the Winter 1975 issoc.i of the Journal of Portfo lio Man.igcmcnt. 
Our ~pccia l thanks to Institutional Investor Systc1 - ~. Inc., for reprint permission . 
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and confirmed with the abundant hard data from the 
real world of security prices and returns, and because 
it provides precise guides fo r investing. 

Many fruitful insights stem from pondering the 
m(!aning of the obvious and overlooked. Newton had 
his apple, nnd Markowitz had the almost universal 
practice of diversification by investors. Markowitz 
concluded that diversification meant that investors do 
not try to maximize returns. If they did, they would 
put .1 11 of their money in the one security which hnd 
the greatest promise. Diversification implied a con­
cern about risk as well as expected returns. From that 
simple and vi rtually indisputable fact, Markowitz de­
veloped a theory and a techniCJUe fo r identifying the 
portf nl io of risky assets which maximized expected re­
turn ill rach level of risk. His work led to further effort· 
on the mensurcment •f risk nnd the relationship be­
tween risk and rntes t return . More will be s11 id on 
these subjects Inter. 

THE RANDOM WALK: A COMPLEM ENT 

P.1rillleling tlw wnrl.. Lm risk ,1nd return \\'ii~ ViH­

it••I .md ingL•nious s:udy of till' process by which St:'­

curity pricl.'S itdjus t to new infnm1iltinn .ind ch.1nged 
PL'lTcptions 11f v.ilue. This ori~in.Jlly led tu the pro­
vnc.1tiVL' cnnclusi1m that pricL'!'> tlf cnmmun -;hicks fol ­
Im" i1 "r;111dom witlk." The ll1L't1ning of this w11rJ.., 
whk·h \\1,1-; hl'1W1\1lly mbundvr!>tood, w.1s IL•!»s prn· 
vo1-.1tiw .rnd up~l'lting th.u1 the phr1\SL' bv which it 
Wi1s id1•nti(iL•d. Tlw porul.11' misrnnceptinn w,1s th.it 
tlw work indk.1tt>d th.11 stew!-. prit't•:; wen• dL1 tL• 1rn11wd 
hy, or ,1t h•,1sl th,\l d1.111gt'!'> in sloLI-. prk1·s \\'l'rl' dt·­
tl•n11i1wd hy, 11 s1.•n!-11h•ss, r.llldom pnKt•ss . 111 i.Kt, it 
indknlt•d lllt'n.'ly th.it study of till' histmir.11 Sl'tflh'lll'l' 
(If stock prin·s did not hold tlw SL'rrl'I nl grl'.1t \\'L'.1 llh 
- o: m111·t· 11wdl·stlv that ~urh stud 1dol'S1H1t prmlun· 
.1bnMm.1lly high 1·Pturns. 

Sub-;t'lJllL'lll " 'tirh. 11n 1· f 1.1ni.;L·~ in 1.;turh. prkl'S 
prodULL'd turtlwr u11d1 ·r~t.1nding .rnd .1 di.1ni;t• in tlw 
tk~L riptiVL' phr.'"L' u~t·d 111 dL0!'lign.11L· tlw w11rl-.. Tlw 
" r.1nd11m w.111-." tlw11rv •v11lv1•d intti thL· "d(icit•nt 
m.irl..l'l" t lw11ry. Tlw rhilni.;L' in n.1111L' n.fkct" ,1 d1.1ng1• 
in u11tll·r-.1.rndi11g . WlwrLw .. tlw L'.lrl iL•r 11.1111L' imlic.1tL•d 
nwrdv .1 ~1.1ti-.th .11 f11rt , n,111wly, tlw i11d1•pl'nd1•nn• 11f 
!»lllTl'""iv1• cha11g1•-; in prin•s 11f n 111111\1 lll stocks, .111d ell\ 

;mport.1111 c1111rl11 ~i11n .1 b1111t tlw v.1lu1• ol mu~t 

(1wrh11p!» .111) lt•ch111r.1l 1HMlysb, tlw lilth'r 111111\L' i11dl­
t\1h'd th.it prkl'~ rL·.1l'I w ry r.1pidly .1ml in .111 unbi,,1s1·d 
w.1y tu Ill'\\' int11nnnti11n. Thi-. ,)djustnw11t is prt·ci pi-
1.1t1·d bv till' 1tnfL•11l ,ll\d rl'L'Mlll11lbly ClllllJ1l'tl'l)t l'f(orl~ 
11f !•L'Cl1l'il\' ,11,,11v~ ts .rnd .l~ :-.l'l m.in.1gl• ts to J..1•1•p in­
formed .1b1) 11t clll'l\ ' •H dl'Vt·h1pnwnts in cu rpnr.llinn ... 
.rnd in lh1' i1· t•1·1momic L'nvin11mwn l. Tlw rL1s11ll i ~ In 
1·a11s1.• prk~·!-> .11 .Il l tinws t11 lw ".lpprupriatL1

" or 1w.1r 

their intrinsic or equilibrium values. Thus, investors 
who pick stocks withou t study can expect to do as 
well, taking risk into account, as those who pick stocks 
after much study. Ironically, it is the "much study" 
·which causes prices to be appropriate and relieves 
many individuals of the need to investigate before 
they invest. At least, study of individual securities 
should not be expected to produce abnonnal returns. 

RISKY ASSETS ANO RISKY ASSETS 

Abou t ten years after Markowitz' original work, 
William Sha rpe developed the theory further. He 
thought of risk as having two sources. The first was 
unccrtninty about the future value of all riskj• assets, 
dL•sign11tccl collcctivel ~ r as the "market." Even if rtn in­
vestor owned all risky 11sscts, risk would remain since 
the value ol the entire colleclion or portfolio would 
change in ways which could not be precisely foreseen. 
This nrnrket ri sk rnu ld not be l!liminated by 
diwrsiticiltion. Market risk is equivalent lo and some· 
timl!s rnllcd " systematic risk." 

No net uni portfolio cun t11ins all risky assL•ls. Ac­
t uni portfnlk1s, tlwrdurc, conlnin t1nothcr kind of risk, 
u~ually cilllL1d " non-syslL·malic" or indL•pendcnt risk. 
Surh portfolios .ire ri-;ky not only becausL' f utun: v.11-
llL'S tlf tlw nrnrkl'I Cllnnot bL· predicted, but also br­
L\1u-.e ch.w·1,l'!» in ilClual portfolios will diffL•r from 
ch11ngl'!» in the m.irkl'I in w01ys which cannot he JHl'­
cist• ly prl•dictcd . DivL•rsifirntion can diminish unsys­
h·m.1tk ri~k hy causing .ictu01I purt fnlins lo resemble 
nmn• .llld mor1• dllSl'IV tlw entire m,1rkct. 

Sh.u1w's tlwory, fp;rnin)'; L'ssc11tially on lh1.: 
hypol lll'sis th,11 C1lpil.1l111,1rkl'ls f<1r risk)• .1ssL'ts ML' l'X­

trenH•ly 1.·ff1d1•11t, indkatvs !hill inw:;tnr'i r.1111•xp1!L' t In 
bl· p.1id . lh11t i!,, n•c1.•iv<· risk prc111i.1 in tlw form nf 
higlwr rl'l11rns, for 11ssw11i11g S)'Sll•m,1ti1· nr m11rl-1•l ri -.I-. 
but 1\\lt for .1ss 11111 i11M 1111 wstL•m,1ti1.· or i11d1•p1•nd1•11 t 
rbJ.. . 

Thi!'> llw11ry, \\'hich i!' suppnrtl'd bv 111t1ch com­

pet1•nl 1•1111'iriL.1I \\'11tk, k.1ds Ill stlll'L' inkrl'sti11t, m 11 · 
d11-,in1h 11111.1fw,1r!-> 111 .Kn1rd wit h i11luitiun. l'lll' fire-.l 
i-. th.11 inw-; t1 1r:-. -.hnuld h1ild purtfolins 1.1f ri..,h.v .1~sL·h 
I h.11 rqilic.1ll' .1 '\ d11!»L1 ly ,1s possible muvt•mL·11b in thl' 
l't1t1r1• m.1•J..1•t 11f ri ..,J..v .1s:;1•b. Th.it is tlw mmlL·rn nw,m­
i11>~ of div1•r-.i lk.11i11n . I >ivl' 1 ~i (i r,1 t illn is me.1surcd lllll 
in ll'rn1~ 111' m.l\1mu111 (111nmitnw11ts tn individu.11 in­
d11 o; l1w~ or ~L·1.· mit11 •s hut i111t•m1s ot tlw l'limin.1tio11 of 

u11~v-. ll'n1.1tk 1~r imlqw11d1·nl risk. rtw stillistir which 
ntt'.1~11n·" div1·rsific11l it111 i11 th1• mrnkm !»l'll~1· is till' 
n1rrt•l,1 ti1111 r111:ffidl'11t hl'l\Vl'L'n thL• pt1rtluliu .111d lhl' 
m.1rkl'I .1s ,1 whuf1'. /\ t'ot'rl'l.Hion of 1.0 nw.rns th.it 
diwre-.ifit".1tion is pl'rfecl, no un:.ystematk risk rL'­
n1,1i11 s, .md tlw inVl'!·.ftll' .1s:;1111w f\ tinly risk fut· \\'hich 
lw 1-.1n 1.•>. rwrt 01 risk prl•mi11m. 



The argument presented so far might seem to 
suggest that all investors should hold identical port­
folios except for differences in scale. That misconcep­
tion could exist because the idea of a riskless asse t has 
not yet been mtrocluced . Riskless assets do exist, at 
le-ast in tenns of dollars. Treasury bills are the standard 
example of riskless assets; their returns in dollars can 
be precisely predicted. According lo modern theory, 
adjustments in the riskiness of portfolios to suit the 
circumstances and tastes of individual investors, be 
they persons, endowed institutions, or pension 
funds, should be in the proportions of the portfolio 
alloca ted to risky and to risklcss assets and not in the 
mix of risky assets. 

According to this theory, all efficient portfolios 
- in the Markowitzian sense of maximizing expected 
rel urns per unit of iisk- arc perfectly correlated with 
thl:' market. All such portfolios vary solely because of 
movements in the market. The sensi tivity of J pnrt­
fnlin Lo market movements is measured by its beta 
coefficient (/3). A beta of one for an dfkicnt porlfoliu 
will cause ii tn rise t1nd f.lll in perfect step with and just 
ns fast ns the markL'l. A betn of one-ha lf, .:ichicved by 
putting half the inwstablc f unJs in the riskks~ .1ssd 
and half in the 111t1rkel, will move in perfect step with 
and h.-ilf as fosl .1s the market. 

In sum, mudl'rn the11ry .;tales tho'.ll .,d,litinn.11 rL'­
lurn shnuld Lw l'>+1L·cted '>llk·l.v from .issuming !'>y.:;­
tl'm,1lic risk. Thus, JI! unsystl'mJlic risk should lw 
eliminated by divcrsifk.ition. PL·tfci:t diversifiG1till11 
produces a cMrl'la litin ur I .0 bL'lWl'L'l1 the purtfuliu .md 
the mnrkt'l. Varinti1111s in ri~k ,HL' ,11'.hie\'l'd by varying 
the pn1purlirnb L>f invt•:;t,1blt• funds ;illtll'Jl t•d Ill lhl' 
pL'rfr·dly diVL'r~ificd pnrtfolio uf risky .1ssl'ls ,111d In thl' 
riskles~ ;1ssl't. ThL' bet;i coe ffi1 ·k•11t , indirnli11~ ll1L• sL'n ­
'iitivi ty nf llw r1Hlfoli11 Ill' 1n.1rk1•t llHl\/1 11l11'1llS, llll'11'i­
lll'l'S ri o.;k, ,111 nf whk h is sy'it ~·m.11 it·, fnr 1 •ffidvnl pml ­
f111 ill!'>. 

TllE l'ltAC l'lt'I- OP l'lt<WESSIONAL l 'C>I< IHll.10 
l\1ANACl'Ml·N'I 

Tilt> llHHil·rn tlw1ll')' 11f i11vt•sl11wnl ~ s u~gl'sb 

lh,1t iii'> L'>. lr-.111rdin,,rily diff1n1ll rn11si~h.• 11tly IP kkn­
tify und1•rvalu1•d or ov1•rv,1hH1d sPrurillt•s .ind tlwrd1y 
,1chi1•w ,1bn11rm.1lly high returns. And tl11· rL·c.:urd 11f 
prof 1• ~;sum;ill v mnn.11-wd porlf ol ius, ind ud ing i nw.:; t­
nwnt rnmp~miL'S, hnnk-ndmil'li slerL'd fund s, .ind 
olhL'rs, imlic<1tt•s th.11 thL· the1iry h,1 ') gn.•.1t v:ilidi ty. 
NL·verlhL•less, with Vl'ry few exn•ptinns, prnf Pssi11ni1l 
portfoliu 111.111,1gl'rs r~jL'C t the thL'l' l'\I in il s pun• 11r 1•>.­
l1ctnl' form . Thev use S1'cw·ity i1n.1lysis 111 .illc111pt to 
idl·ntify inves tnwnts \vhich ''' ill produ1·t· i1b1H1rr11.1lly 
high returns, thereby dl1 p.11·1i11g frt)Jll pL1 r(1.·ct 
dlvcrsifi ('<'l lion and incurring unsystcmntic risk. 

USING TIIEORY IN PRACTICE 

Though professional portfolio managers reject 
the pure fom1 of the modern theory, they an~ begin­
ning to use it for setting investment policy, controlling 
its implementation, and evaluating results. Ac­
cumulating evidence on the difficulty of consistently 
picking winners implies that the selection of an in­
vestment policy is of great - perhaps dominant -
importance. If the prescription of policy is to have clear 
operational meaning, modern theory can be helpful. 
Policy can be and increasingly is being ~et by specify­
ing a level of systematic risk (/3) and a required degree 
of diversifica tion (correlation between tlw portfolio 
c1nd the market). Control is exercised by monitoring 
actual beta and correlation coefficients. 

Evaluation of results for portfolit'S controllC'd in 
this way is simple. EvaluC1tinn of decisions on market 
timi 1g can be made by seeing th0 effect on returns of 
temporary departures in a bet<1 from the prescribed 
kvcl. The ~'ff eel of departures from perfect 
diversificn tion, i.e. , the L'ffort to pick winners, Ciln b1.• 
evaluated by comparini.; actual returns with returns 
f nim perf ci:tly d ivcrsi fiL'd port fol ins with lhL' S<ll11L' sys­
ll'niJ lic risk (/3) .rnd the saml' lot,il nsk (11wasurL·d by 
SUllll' statistic.: indirnting 101.11 v.irinlirn~. pL'rhaps the 
111L'•ll1 Jbsolule devi<1tilm). Thl' t11t.1J dfed nf .KliVl' 
p11rlf1>lio man.1gemenl c,111 thus LJL• brokl do\\'n into 
its tr;idilinnJ I ro111po11l'11l s, liming .111d sl'IL•ctin11. 

Otlwr rl'firwnil'nls b.1svd 1>11 nll1dL1rn tlwnrv ;in· 
Lwgin ning l<1 bL· U<;l•d . Portflll ill~ .irt• being brukt•n 
dt>\V n into lhn.'L' com,,1 1nL'l1h: tlw risklL·ss .1ssl'I, .1 

m;i rhl'I ptirlftil iu of risky .:issL·t~. i ·HI . 1 p11rt h>I i1, 1 if risky 
.1sse Is sL'IL1( f ed bl'LJ llSL' they ri j ltdg1.•d tu bL' u ndL'r­
v.11 uL•d . Tlll'ordkal \\'1>rk h;1:• l e1. ·11 d1J11L' II • guid1• th1· 
r.1lion.1I .dlo\',\li1111 11f lund ., b, l\\'1'1·11 lilt' 111.irkl'l C\llll · 

p1>1w111 .iml tlw sp1·riiill r sl'lvl'IL·d 1·0111pP1w111 1if thl· 
p1Hlfnli11 of rl·;ky .1ss1•ts. ' f'lw 1•ss1•111·1· of llw tlwmy 1-; 
th.ii llw prnpurli1111 \\'hkh shnuld lw .11lnc.11l•d 111 tlw 
s1wd.1lly -;ph•1·tt ·d 1·um11111w11t, lw it ,1 s111glL• shill.. 1•1 .1 
group 11f -; torks, ii11'rl'.1:-1·s wit h lhL· 111.1g11ilt1(k 11r till' 
prL'dir lL•d ,1b11on11.1I rl'lurn .111d with till' 1'11ntid,,.·1h'1• i11 
llw pt'L•d it'lion . Cumputt·r pnigr-.1nb t•\isl fnr .1ll11c,Hing 
funds ,ltnong this third L'll'1111.:nl 111 thL' hit.ii pnrlfolin !iu 
,,.,Ill m;i~imin· the dfL•Llivl•ness of tlw divL·rsifiG1tilill 

F11r 1•x,1mpl1.•, ,1 pnrt :ullo uf lilt' l\(l .;t11c1':- wit h 
thl' l.1rgl''il n1tll'kl'l v.ilt1L'S ·'"d 'vith .dl11L .. 1liun 111 fund~ 
.11111111g sll)Ck~ i11 prnpnrti1 m tn mMkd v.1ltH·~ h,1d , d Ill'· 
ing a rt '\.'l'lll p(•riod , % .5% 11f its t\•turns deli'rmirwd hy 
1110Vl'll1l'nls i11 tlw 111.irkt•I. l'lw llSl' (lf .1 rn111p11tvri1.l·d 
uplimi1..llio11 pmgr.im shiftt•d f 1111ds illllOllg slol'ks s11 
as lo inrrl'<lse thL• perrL•11t.1ge llf rl'lurns l'xpl.1inl'd hy 
the m.ukt't to 98.2%, ll·:ivi11g llw bl'l .1 l11wh,111geu. Th.!> 
appnn.•n tlv trivi.11 improwmcnt diminished ind~pL'n· 



dent risk by about one-third, substantially increasing 
the predictability of the portfolio's reaction to the mar­
ket. In other words, techniques exist for minimizing 
unsystematic risk, given any group of stocks that the 
port ·olio manager wants to hold. 

A LITTLE MEANS A LOT 

At last, portfolio managers are beginning to 
understand the practical importance of scientific tech­
niques for maximizing diversification. For too long 
there has been too little appreciation of how much un­
certainty or risk is created by even apparently small 
departures from perfect diversification. Part of this 
failure was caused by work showing that about 90% of 
the possible reduction in the total variation in returns 
is generally achieved by holding only abuut 32 stocks. 
A reduction of about 95% is achieved with portfolios 
of only 64 s tocks. Only recently has adequate altl'n­
tion been given to the importance of the remaining 
5% to 10%. 

The follvwing exhibits dramatize the impor­
ta nce of scientific techniques of divcrsif ying. ::xhibil 1 
shows thl' rclnrilmship of the number of securities in 
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thl' p111lfolil' to llll' s tandard error of a1muill indL•pen­
dL1llt rl'lurns. r:m L1xample. ,, portfolio of tlw 50 stoci..s 
f rnrn tlw S&P 500 with the J.1 rgesl' m;ukcl values (and 
with allocation of funds among included storks pro­
portionill to market v:iluc) produces rdurns that could 
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easily differ from returns fo1 the entire 500 stocks by as 
much as 4.5 percentage points per year. Portfolios of 
100 stocks could easily differ by ilS much ilS 3.0 per­
centage points. investors whn rel y heavily on bet;:i 

coefficients to predict returns ;rnd who do not under­
stand thl' importance Llf scientific divt•rsificalion are 
frequl'ntly surprised mid not illwilys pk•.ist1ntly. 

Exhibit 2 makes the SilllH.' point some\vhilt dif­
ferently. It shows for t•<1ch level of diversification 
(measured by thl' Ctil'fficienl of determination and t•x­
prt•sscd ilS a percent of possible diversificution) and fnr 
thrL'<' diffL"rrnt bctns Lhl' slilnd il rd emir of indl'Pl'll­
denl ,rnnual returns . For examplt•, a plirtfolin with a 
beta of 1.0 and divcrsifil•d l}5% (codfident of detl'rmi-
11.1tion ofll. lJ5) would foi rly nftl·n have ret uni:-. as much 
ilS 4. S p1·rcl'n tagl' points di ff erl'n l from the 01c1rkl'l ,1., ,1 

whoh .. 

TllEOHY Al'l'LIED TO llOM ll.Y 

The nwdL1rn thL'l' l'V of i•WPstment , bt1st•d on the 
thL1or. of t•flident mari..eb .• rnd thL1 pricing ll f risky .1s­
sets, implies the wisdom c1f PXlrcme diwrsific,1liPn. 
Tlw llld ho111ilil•S m rul es of thu111b provide soml' gui~ 

dilrKc, hut their d1•lkil•ncies ill'L' of grcil t pnictkill im ~ 

port.inn•. Tl'chniquL·sdl·riv\•d from tht• m<1dvrn lhl'ory 
ciln l'ilsily b1• ust·d to m.il-1' diversific;i tiun more nim­
pll'lt•, thL• rL·by rl'dudng indt•pemient risk for which 
pilynwnt in the '·,rm of higher returns cannot 
confidently be c:xpectt•1J. Thl' tt·chniqlWS hl'lp in Sl't­
Ling policy, in controlling its implementation. ;;.rnd in 
1•v<1luating the impi.lcl on pcrform,1ncc nf the judge­
ment l'XL'rcis 1~d by the porLfolio m.in~gl'r in chil11ging 
the systcmJlic risk of the portfolio ;rnd in dq:>11rling 
from pt•rfoct diversification in an ntlt•mpt to id(~ntity 
u 11dcrv:1l uet! securities. 




