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~ FUTURE PERFORMANCE TREND INDICATORS:
A CURRENT VALUE APPROACH TO HUMAN RESOURCES -ACCOUNTING

REPORT ‘111

~ MULTIVARIATE PREDICTIONS OF
ORGANIZATIONAL PERFORMANCE ACROSS TIME

Patricia A@VPEEDTE118
David G. Bowers

< e This report summarizes Phase I of a'twgfphase reseairch effort being

conducted to develop and refine a current-value human resources ;ccauntiﬁg
}prgcedureg Designed for use by organization decision-makers, the me thodology
“would be geared toward providing "“future performance trend indicators."
That is, it would provide estinates of the future productive potential of
today's human organization. Work in this area has been motivated in large
part by the frequent occurrence of seemingly inappropriate management actions
éénﬁerhing human’reémurces utiiization!and by the belief that key decision
makers' lack of certain infofﬁatign fosters ineFfectiye practicesg'{g |

The situaticnris perhaps most clearly ii?ustratéd by@what max;be termed

thér“ééﬁtiﬁgehcy ﬁé?édé%:dw A rather substantial ﬁééﬁTéfjéVidé%ééiiﬁﬁiéates

that better cost performance occurs under a more Dpéqéf"éartiéipativé“
management System thén under a more rigid, “autacraﬁécg"'tighfiy directéd one
“(e.g., Likert, 1961, 1967; Drexler & Bovers, 1973; Franklin & Drexler, 1976).
6 e , R v




When the question is posed directiy to them, senior managers tend-to verify
_this finding in their experience. Yet, when confronted with a need for
higher efficiency, managements typically move toward what has bzen shown to
be a less cost effective system~-the rigid autocratic one (Likert, 1967).

The problem here is a maﬁagement system which be1iéves that organizational
effectiveness can be attained--if not guaranteed--by (a) demanding particular
outputs, and (b) manipulating various aspects of the organization's technical
and record-keeping systemg,WMSeemingdshantﬂ;ﬁﬁwgaiﬁs‘dafresu1t~frcm,thesevt-x{ S -
practices: headgaun£ rgducfiéns reduce payro]i costs; faster equipment o
allows faster praductian. The problem, anevér, is that the gain may
be spurious, since long-term loss may instead be the result.

Anatherrex35pfeuofmph§ contingency paradox is previded,bvaéwrente aﬁgf*“j;;,;_u
Lorsch {1969). They have found that aﬁrafgépizatiqn‘s Structuré énd func-
tioning should be responsive to the enviranﬁéﬁt in which it Qperates; Harerz
fluid unpredictable environments require internal flexibility and an ability |
to coordinate creatively. Yet, in contradiction to accepted theory,
organizations WhOSEQEHViFDﬂmEﬁtS‘bECDmE more fluid and less predictable seem,

in fact, to turn toward Figid, bureaucratic methods for cob{ﬁé‘W%fh their
uncertainty. |

- One explanation for fhese“ﬁaradaxica1 practices is that the infarmatﬁén
systems servicing managers and key decisionemakérs are deficisnt. = First,
these systems typically provide detailed readings on outcomes only, e.g.,

' detéi]ed gtateméntS‘of:pr@du§tian for the previous month. No indication is
given as to-what co%ditians and events led to the reported outccme;.

Furthermore, there is no guarantee that the combinatjon of human organization

functional charéc@éristics that led to the outcomes even exist any longer, -




although an assumption is made that it does. Second, there exists a
time-lag warp in cqnyentiénaT management information Systems_ They focus
almost exc1u5%ve]y upon short-term outcomes and pFQVfdériittTé 0y no data
upon the we]gt1onsh1p to longer range outcomes of the Drganizat1an

There is a need for additional information inputs to management dec151an5
if the 1napprapr1ate practices are to be corrected An 1mprnved 1nformat1on

jystém must have the ab111ty tD assess the 1mpact nf current ‘management

procedures upon future effect1veness That is, we need to récognize that,

with increasing complexity comes greater lag time--that the effects of

" today's human organi.ation practices are felt further into the futui e than

is true in simpler instancegj Such being the case, we need a 1nfcrmat1an
system that will provide managers w1th inputs cancern1ng the 11ke1y 1mpact
(in cost-effective terms) of present conditions upon future outcomes.

The idea of assigﬁiﬁg cost-effective values to the human'crganization
is not a new one, Bragdéﬁ and Taylor (1950) propoéed “the development of
an overall index of an employee's value to the organization.” They went on
to suggest that it be ca]cu1ated in-dollar.units, determ1ned on a cast
accounting basis. Recent attempts to gather these agd1t1gna1 measurenents -
are known as Human Resources Accaynting‘(HErmanscn, 1964). To date three
routes or methods have been ianceptuaTiéed:

(1) The “Incﬁrred Cost" method -~ measuring the amounts already

_invested in the humaﬁrgrgaﬁ%iatianV(Erummet;*PyTe;'&"F1amh01tz,
1968; Pyle, 1970a, 1970b).
(2) The "Replacement Cost" method -- estimating the cost of replacing
the organization's -human resources (Flamholtz, 1969).
(3) The "Present Value" method -- estimating the future productive

potential of current human resources (Likert 1967; L1kert

“Bowers, & Norman, 1969; Likert & Bcwers, 1973)

8



Our research is concerned with developing and refining a methodology
for Human Resources Accounting of a present value type. This approach
is generally recognized as theoretically desirable but operationally

difficult to implement.

[ssues and Problems

The abi1ity!tg forecast future productive potential depends upon our

stsessing—adequate know1edge'andfméasuremzntwtapabf1itﬁes~in a-number-of - - -

areas.

First, we must have identified the key dimensions of the human organiza-

tion and acquired the ability to measure these key dimensions accurately.
Several theories in the psych@1cgica1 literature propose conceptual models
for understanding the functioning of human Drganizationsg Most of them Tack
the necessary comprehensiveness, however, focusing instead upon one or two
isolated constructs, such as "motivation" or "“interpersonal relations.”

In addition, very few of them focus upon the causal flow of events in
érganfzat%ona? functioning. Yet theories are rnieeded which describe how the
key dimensions interrelate across time.

A notable exception to the general lack of causal flow propositions is
Likert's meta-theory, which places constructs in a causal-intervening-end
result sequencg (Likert, 1961, 1967; Bowers, 1976). Briefly, organizational
'§EEF 1eadérship and gﬁoup process as %ntéﬁvehingrvariab1es, and Sétiéfagtion
and performance as end result variables. Figure 1 shows graphically the ﬁoétug

lated relationships among these variables. This causal flow of events'takes

place within a framework of the organization as a system of ovarlapping groups.

9
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Figure 1

Relationships between Major Social- . -
Psychological Factors and Outcomes ’

M IAGERTAL - SATISFACTION

LEADERSHIP ‘Health, &

‘ ~ Personnel
Performance*

GROUP
PROCESS

Praoductijve
Efficiency,
B ==~ Financial
PEER Performanc
EER Performance, :
LEADERSHIP & QuaTiﬁJur;;;_

~i [

I
g

* _ . . ) . ~ ) ) ) . .
Personnel performance includes such factors as turnover, grievance rate
and absence rate. : '
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(The groups are described as "overlapping" because for all persaﬁs below the
very top and above the very bottom of the organizatioq; each is a member of
two groups simultaneously; he is a subordinate in the group immediately

above and a supervisor in the Qroupnimmedfately below.) The dual membership

organization, that is, it serves to knit together the functions, purposes,

and needs of the various parts of the system._ .

. .Equally_important_is_the_ fact_that_the_theory_ is supported by a wealth .

of empirical evidence--indeed, it represents a crvstallization inrgoﬁcetha1
form of a large volume of empiricaT findings. Its comprehensiveness has
~ been testgd in a varijety of civilian setf?ﬁég (e.g., Bowers & Frank]in; 1976).
1ts -“applicability to two military settings has been tested as well (Bowers,
1975a; 1975b), and its major causal statements have been examined with
cross-time and cross-echelon analyses (Franklin, 1975a; 1975b3_

A survey method has been developed by Taylor and Bgﬁers (19729 for
measuring the key dimensions in Likert's meta-theory wﬁﬁh reasgﬂablexaicuracy
and objectivity. It utilizes a standard, machineiscbﬁed.questiéﬁnaire

‘entitled the Survey of Organizations (S00). The questionnaire has been used

extensively for both diagnostic and information feedback purposes within
organizational development studies. Utilizing Likert's meta-theory and the
survey methodology deﬁe?oped to measure its priﬁgipaT dimensions, we belijeve

that the first set of conditions can be met.

Second, we must have valid indicators of the organizatigﬁ‘sreffg;tﬁyqugg.

Organizations typica?iy employ multiple criteria to evaluate their performance.

Ultimate criteria aré those outcomes directly related to the organization's -

_production goals, such as volume, cost, quality, and efficiency. Penultimate -~




criteria are intermediate rather than end-result outcomes such as attendance,
human costs, and resource development. This notion of performance criteria--
faT1ing into a hierarchy of outcomes has been proposed by other researchers
as well (e.qg., Seashore, 1965).

While most organizations collect performance data pertinent to one or
more of the abcvercriﬁeria,‘thereié?é several potential constraints on the

~data's validity. More specifically the validity of performance data become

questionable when the following practicesroccur:
(a) Changing standards or bases differentiaT]y f;em éubuhit,to B ;
subunit or period to period, '
| (b) maintaining common standards for all supunits, but in‘ . 7*3 ' %,
situations in wﬁiﬁh the work nature or mix has cﬁangéd o
over time drastically and differentially from subunit to
subunit,
(é)ﬁmagg1omerating performance information into cost centers which
bear little or no resemblance to the real organizational
operat%ng structure, and o
"kd) relying upon collection procedures which systematical1y distort .
reported results (Taylor & Bowers, 1972)1,-k | | 7
It is even possible that'performaﬁce data are'deﬁiberaté1y "fudged“ whgn
the>CDﬂtTDT and reward systems of an arganization encéurage Supervisor&
and 1. -supervisory'empfcyeés to protect themselves by reporting inaccurate
performance figures. These situations also pose problems for tradifianaT
accounting methods and reports used to assess the short-run profitabi1ity;
Nevertheless, it is important to assess the vaiidity cfrthe performance data - ..
tb be used in'deveioping future performaﬂce'trend indicators. S c
: S B




i'féiconducted on th1s tDP]E However -

'*Qﬁaf a h1gh1y successfu1 organ1zat1ona1 dave]opment pragram Sugges

that changes 1n bus1ness outﬁcmes, as WE11 as 1n em 1oyee att1tudes, “that:

‘ﬁFESUTtEdﬁfFDm thanformal change pragram (1952 1954) had pers15ted 5everaT, S

i“;,years henﬂe Nh11e but one study, the pos1t1ve re u1ts are encourag1ng

F1naT]y, there must be a stat1st1ca1 tezhn1que far comput1ng future :'  :~

;f?7 perfcrmance tfend 1nd1cators.‘ A procedurer deve]oped by L1kert and Bowers, '
ifi?i(1973) is the one ‘we prnpose tg test and ref1ne It 1nvo1vas (1) Dbta1n1ng
A"'fjfregr5551on equat1ons between human Drganizatian var1ab1es and performance

Tvar1ab1es, (2) EG“VEVt1n9 Qa1n5 1n DHE tD (pred1cted) ga1n5 1n'tha gther:f'f" "

:,(3) remov1ﬂg the standard from the ;';’Ermance measure i

f”*See ay1or and Eowers (1972) Peccre]?a and Bowers (1§7Ea, 1976b) for
a'zerc order analyses of civilian data and Bowers:(1973), Franklin and. Drex]er
“(1976),- Drex?er and Frank11n (1976) fnr camparab?e ana]yses JH m111tary
sett1ng3 P S - :




_and d1scguntﬁng the resu1t based upan est1mates of 1aq t1mes Géggjﬁed o

"by research

: Re1at1an5h1p of Trend Ind1catgrs tD Navy Manpgwer Prob1ems

Future Parformance Trend Indicatars t1e in 1mportant wags to the work of i

'?;g;Dunnette et a] (Dunnette et a] 1973 Borman & Dunnette, 1974) wh1ch

,'ffacused on deve]op1ng a perscnne1 status 1ndex Fcr the Navy L1ke the 1dea1

'uil'?ﬁ*praduct wh1ch they conceptua1ized thTS present oné wgu1d be

a 51ng]e 1ndex whnse cgmpgnents remain retr1EVab1e
f'on a sca?e Jhlch perm1ts cross t1me compar150n5 and which  ;‘¢;¥ﬁg>fQ_,

s eva?uat1ve, not mere]y descr1pt1ve ;,QE'

P ‘Eapab1e of prDv1d1ng est1mates for organ1zat1en éntities, . . .
'%”:nﬁt JUSt for 1nd1v1dua]s | |

'i'_;“sens1t1ve to magar F]uctuationg, but FéS]Stant tc m1nor’

‘”;;éj Us1ng a p011cy captur1ng methcdo]ngy, they 1dent1f1ed severa1 maJQr

f—EDmPDnEﬁtS D? such an 1ndex Three components stood out as: 1mpartant potent1a1
'“i*ind1cators fcr the Navy : retent1en rate d1521p11ne (as measured by

":unauthor1zed abse1ce rate and rate oF 1ess than honarab?e d]schargés), and

readiness (as measured by mann1ng 1ev31 and maintenance fatings)

Dur research is attempt1ng to deve]op a means Df forecast1n autcomes of

m’;ﬁ _,th15 type based upon key d1men51ons of the human organ1zat1on , Cap]an and

| "Landek1ah (1974) Say that tWD steps wou]d be 1nvo1ved 1n Such a venture

1
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Qﬁ,,;=, Tf*

1rst; egt1mate the amounts and t1m1ng of future bene} ts,_

The wark tD be reparted here fﬁ;ff;

‘the present va]ur of thgse future benef1t5

fw111 Qccur that 15, dg1lar canvers1gns w111 be’undéftake

kff?’DF thesa ana1yses, the methnd w111 be tasted far 1ts generaT1zab11ity ta i?f

1f:Navy data Sets




E———

: Phese I DF the pregeet ce11ed fer mu1f1ver1ete ane]yses QF dete 1ﬂ the

Drgen1zet1ena1 Deve]epment Reeearch Program S date benk In th1e Fiﬂe] repo'tf:"”

:fer Phese 1, date from f;\e 1ndustr1a1 Drgen1eet1ens (repreeent1nq cent1nueus .

o preeesr ‘and. essemb]y 11ne Tanufeeturing) were 1nveet1geted The dete 5eurees, i

E measuree, end ena1y515 preeedures are. deecr1bed beTowiﬁf,

Between 1966 end 1970 data\en argen1zet1ona1 funct1en1ng end perfermanee e

~bwere eo1]eeted from eevera1 1ndustr1a1 Drgen1zet1une as: pert ef the M1ch1gen :;fj'

’;5gInter Compeny Long1tudina1 Study (ICLS) o Dut of 51x petent1a11y usefu1 dete’

- the preeent research ';—::r' 1 f* ‘ ;?Y  '1'1»réﬁ'ff:iftf~gwff7‘”*

et 1eaet twa waves of cgmperab1e arge"1Zat1gna1 funca;1_i¢
’ :i_ t1en1ng data w1th measures of suff1c1ent 1nterﬂe1 '

»:tDns15tency,"" S

=

- ergan1zet1une1 performance meeeurements aeross t1me }

'?w1th eech perFermence per1od d15p1ey1ng 5u.f1c1ent

T::HnterneT con51stency,  “‘*"f‘““

"'*The ObjECtTVES, precedures, end reeu]te of ICLS have been descr1bed by

“Likert-et e] (1959) and Bowers (1971 1973)




'3i'perfermance 1eVe1e of organTzetional unite' ifhe Survey e%‘organ1zat16n -
:foquest1onna1re (SDD), a maeh1ne sccred; stendardized 1netrument, wes deve]opedi
'7*.[,35 an 1ntegre1 pert of th15 research pregram - The quest1nnna1re wae needed:*i
_ j’fita co11ece cempereb]e data frem dTVEPSE organlzatiene1 S1te5 1n 3" €C0"3m1ca1e
L:%f;and efF1e1ent manner. The f1rst vers1on Df the SGD wee cemp?eted ]ﬂ 1955

':!i»wh1]e mod1f1cat1ons heve s1nce been made 1“ the queet1anna1re mast Df the

”;feore meaeures reme1ned cone15tent acrose the. ICL¢ s1te5

‘*Drgen1zat1an V.,e merket1ng ﬁrma was. echuded beceuse 1te perfermence measures
- had been intricately constructed for the _special purposes of: “thel:ICLS ’ef,
~project. They were- the source of" suspicion’ :encerning their: que11ty then

- and this suspicion remains:” “What the measures" produced vas. a reTat1ve1y
Tgw Frequency af d1rect1cnelly correct ceeff1cients : 7 R




In its- current editian,.the SQO .ng1udes 124 1tems facus1ng nn various ;*‘m?v':

";,iaspects of the work sett1ng S1x 1tems focus on: 1nd1v1dua] demmgraph1c

'f‘characterfstigs FDPty=tWD add1t1anaT sgaces are prov1ded fqr supp1ementary
e :quest1on; tailored tg a partTcJTar orgaﬁ1zat1on or study Respgnses tG mast
' g?1tems regard1ng the wark Sett1ng are recurded Gn a f1ve pn1nt ExtEﬂt sca]e S

-rangi ng from (1) "to a very. htt]e extent" te (E) "to a very great ex: c;-‘t' R

A descr1pt1an of - the 1n5trument together w1th stat15t1ca1 1nFormat1an rega d1ng

B

s  the va11d1ty and reiiab1}1ty GF its component e]eménts 15 prov1ded bu say?ﬂr

‘ and Bowers (1972) 1r tne questiannaire manual

F1VE key d1men31ans af Drgan1zati®na] Functicﬁing are measured by the o

’-§gg Organ1zat1cﬁai C]1mate Superv1sory Leadersth, ?eer Leadership,,f
- Group Prccess and Sat1sfact10n.A Drgan1zat1ana1 c11mate refers to the

-' i_nrgan1zat1an—w1de cand1t1ons, p911c1es; and practites W1th1n which each work

’group Aspects,gf c11mate san he]p or h1nder EDﬁthTDﬁS w1th1n graups, Dr may

~do- b@th at the same t1me

bEhaV1Gr5 by SUPEPVTSOTS as v1ewed by the1r Subgrd1nates Peer 1ead&rsh1p
~'cgmprw5es analcgous IntEPPEﬁsgna1 and task re]ated behav1ars by wnrk
 f§féup¥mémbérs,tcwardiéachfctherQ‘»Ezaup process;measures thasa~th1ngs e

_which characterize the group as a team and;wﬁether'gféupﬂﬁémbefs work - oo

77*ﬁ0§éfhe#'ﬁe?] or poorly. The way in wﬁfgh‘gréup memberé'share in?ormaﬁian,?»

: make dec151ans and soive prob]ems determ1nes the graup s effect1vaness and

- the- qua]uty of 1ts autputs Satisfact1gn measures whether grcup A f;_f: _j¥”¥;>¥;




- i members are SJt1sfied w1th econem1c Tand ré]ated FEWérds,'the 1mmed1ate’v

ki<¥£uperv1scr, tne organizat1on as a systems the Job as a whale, Compat1bj11ty

TZW1th fe11ow york “group mambers, and pFESEﬂt and future progress w1th1n Jf:fi R

:ffthe orqan1?at1an ‘1"’"li~r}eﬁ~~aiir'??l_; ;Tﬁiﬂf‘;,}'ﬂf“;Q;iWHV;;;;Qi‘r

In 1t5 current version, 16 major. 1ndexas from. the SDD méésuré*tﬁese Five;'

“-ifd1men51on4 Gf Drgan1zat1ona1 Funct1an1nq FDF‘thE purpases @f cur present,_;;u_a

'”f‘research twc ciimate 1ndexes (Techn01991c31 Read1ness and nger Leve]
. -

' 'f f1nf1uence) ‘have- been e11m1natﬁd due to unsatTSfactory rellab411ty (a]pha) -l

: >'1!CDEff1C1entS d1:glayed in Drgan725t1cns I through V (see Pecare]?a &
ﬂr"f:Bawers, 1976) In add1t1an,;Drgan12at1on VI had no measure Qf graup pracéss.}4>
77. 31ﬂCE aur mu111var1ate ana1yses requ1re that a]] 51tes have data far 311 ' -
.'pred1ctors, the graup process 1ndex was dropped for all: che organ1zat1on5 '

”'11n our samp]e ‘Thus, we are ]eft w1th 13 key SDO 1ndexes as. measures Qf

'crgan1zat1ona1 funct1an1ng Br1ef descr1pt1ons of the key 1ndexes are

;}T_?i",fr prav1ded in Tab?e 1.

The SQO was’ adm1n15tered at 1ea5t tw1ce ta the F1ve orgaﬁ1zat1uns

d1scussed dn th1s report w1th the time between survey adm1n1strat1an5 rang1ng

o from 11 tD 24 anthg Tab]e E 1ists the dates of" the adm1ﬂ1§tratian5

Cranbach CQeTf1c1ent A]pha (BDhrnstedt 1959) and Scott's Homog9ﬂ21t; TQ;T;V};

'Rag10 (Scatt 196@) Eamputed to- assess the 1nterna1 cans1stency of the 13
' ma3Qr SDD 1ndexes were reported 1n t&a ear11er réports (Peccre]]a & Bawers
. 1976ay 1975b) ~Table 3 5ummar1zes the resu]ts of these tests in the five ;

7,0rgan1zat1cns As the resu]ts show, the 500 1ndexe5 d15p1ayed mnderate ‘to

;h1gh 1nternal ¢0n51stency,* w1th anhas averag1ﬁg 72 to 94 and HR s B

averag1ng 58 to 700 o | e

"in.Jp, ccmputed using group rathér than 1nd1v1dua] data “The data were aggregated,_f"%
T because all later ana1yses w111 also be conducted at the group 1eve1
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- CRITICAL INDEXES

OF THE SURVEY OF ORGANIZATIONS -

e Drgan;zatianal Cl1mate 'Qn,wngm.h4fxpy;yﬁf,-iﬁ

37925151un Making Fract1ces -~ the manner-in’ wh1ch dec1s1gns are maﬂe in the
" system: _whether they arc-made effectively, made at the right IEVET, and -
based upon a11 of the ava11able 1nfnrmat1an. ’ : AT

Communication Flow == the Extent to which information . F1ﬂws free1y in a11
dtrect1nns (upward, downward, and ]ateral1y) thraugh the argan1zat1@n."

#

& Hnt1vat1nﬂa] Cnnd1t1ans - thé extent ta wh1ch tgﬁd1t1on§ (peaﬁie, pa1ic1es
and pracedurcs) in the organization encourage or d1s:auragé effegt1ve wariir

B Human Resources Pr1maty -= the éxtént ta whlth the climate, as refTected in
" the ordganization's practices, is one which asserts that peap]a are among-
-~ the urgan1zat1\n s fiost 1mpartant assets. -

R ,~'Supervisgry Suppgrt == the behaV1nr Dfaa superv15gr toward a subardinate
' : wh1ch serves’ ta 1ncrea§e thé fuLard?nate g fee?1ng of persanal warth,,“

‘Superv1acry Nark Fac111tat1an == behav10r on the part ‘of superv1scrs which
removes obstacles which hinder successful task completion, or positively, -~
’ wh1ch pruv1des tha means nécessary for SuccessfuT perfarﬂante.,__ e

Superv1sary GﬁaT Emph3515 -= bEhaVlDF WHTEh generates enthus asm (n@t
prefSUﬁz) for ach1ev1ng exce]]ent perfnrmance ]eveis. T e P
. “'SupETVTSDry Team Bu11d1nq §=~ﬂehav1gr which encourages: Subnrdinates tg

i .dﬂve1gp nutu§11y sat1sfy1nﬁ 1nterpex5@£§;grelat1ﬂn§h1ps- R :

#
%

- Peer Léadérshig

Peer SJPPDFt -— behav1cr nF 5ubard1nates d1rected taward cne angther wh1§h
enhances each member's fee11ng nf persana1 warth )

,Peer Work Fa¢111tat1on - behav1@r wh1ch removes: raadb1ncks to da1ng a gaad'
job. . ) ) -

_ Peer Goal Emphas1f - behaV1aﬁ on “the part nf subardTnates HhTCh Et1mu1at2f7
- enthusiasm’ far dD1ng good job. : ~

" Peer Team Building ~- behav1cr Df subordinates tguard one anather whith »
Ancourages the deve?apment Df c1ase, cnaperaf1ve wark1ng re]a;1ansh1ps.

Satisfaction -- a measure nF tigheral: sat15fagt1cﬂ made up of 1tems tapp1ng satis— .- . -

. faction with pay, with the supervisor, with CQ‘UGFREFS (peers), with the:
Sl L ~organization, with advancenenf Dppartun1t1e;, and- uxth ‘the job 1tself

o 20




" Organization 11
CPlant 1

Piant‘é

~Plant 4 .-

H

- Organization IIT
"%'t~éfganization v

%'f Organization VI

S TPlant 3

LI

October 1969
October 1969

December 1969

1Febﬁuary_1970
April 1968

July 1969°

April 1966

S
Table 2
- DATES OF S00 ADMINISTRATIONS = = .
Timg ]v “Time 2 ~ Months’ Between
. Organization I May 1966 May 1967 2w

- October 1970

 September 1970 -
“January 1971 7
Februafy'197;' S

, June”]9§9Tfﬁ: = .

“June 1970

- April 1967

T e = — = = = =




~ RELIABILITY CF SO0 MEASURES: -
~MEAN AND RANGE OF ALPHA. COEFFICIENTS
- AND HOMOGENEITY RATIOS*

——— | mphaTCoefficients ' Homogerieity Ratios

- “Mean (Range) - .Maan:; ;?(Réﬁgé)l",f,,w'v 

Organization 1 _f .72 (.51-.86) ' .58. (.26-.85) -
' Organization IT | .87 ..(.71-.91) .67 . (.38-.86)
_Ofganization I1I | .84 (.67-.94) . .65 C(41-.88)

. organization IV |~ 94  (.78-.94) .70 (.40-.88)
" organization VI | .85  (.72-.94) .67 (.36-.85)




’ Meaeuresfcf'Perfnrmance

’17f*ff “In~earlier reports (Pecorella & BDwers,_197Sa 1976b aners & Pecore11a

1975) twe 1eve1s of. nrgan1zat1ona? efFect1veness cr1ter1a were 1dent1f1ed

U1t1mate cr1ter1a are thcse Drgen1eat1one1 outcemee pert1nent to the
?Lf;:;;ft,e organ1zet1en s pdeuct1on gea1e end 1nc1ude var1ab]e5 11ke ve1ume, cost,.

quaT1ty, and eff1c1ency Penu1t1mate cr.ter1e are 1ntermed1ete Drgan1zet1cn81 o

‘ Quttcmee and 1nc1ude verleblee T1ke attendance humen coste, and reeource
e ',deveTmeent Four organ1zat1ons (II III, IV, end'VI) PFQV]dEd a ueeab1e

general cnst meesure,-referred te here as tuta1 ver1eb1e expense (TVE)*’

: and four (I, II,’I , V1) prOV1ded ueeab1e measures Df teta1 absence (ABS)

Def1n1t1ens of these two measures end the. number of monthe covered ny each

; are provided in Table 4. -

o PerFOrmance'dete'erig%naiiy provided by thi organizations eerreeponded

to d1fferent sizes nf or t1nna] L“1tS Some dete ref CCLEd n]anL o

perFormanCe, some departmenta1, and st111 athers group perfurmence An ear1y‘“’

issue wae “the. eppropr1ete Tevel nf aggregat1on of data fer ane1yees re1et1ng

the S00 Tndexee to penformenceﬁneasures The che1cee were e1ther tD

aggregate the SOD data to metch the grussest un1ts for which performance date
R yere eva1iab1e (this would reduce the N 5ubetant1a1]y'end a1eo reduce the

SDD variance) or to 1mpute performance dete te tne group 1ev:“'(thie'neu16 irxfi:ff

77 7 introduce a Targe number of tied eceres, reduce the petent1en varTance in Q’

the pertermance meeeuree, end thus probeb]y depreee the curre1ét1ons between .

“;DD 1ndexee and performence measuree) - The dec151on was ‘made tu 1mpute per— o

fernente data to 311 work groups 1nc1uded in each cost center Tab]e 5 1nd1cate5;t[¥f

the orjg1neT,ﬂeve1 of eggregat1on and the N's before ‘and.. after 1mputat1nn

= . : ) B - T
. et

*Drgen1zet1nn I prav1ded a measure of TVE but the date were not;ueeeble Far
- reasons d1ecueeed by Pecore]1e and Bowers (19763)
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' 7Tabie'4

MEASURES OF PERFO FORMANCE
© ORGANIZATION LTV L pgse

- Definition

; o Tntal Absente ;,TJJ,'

' Numbe# of emp1ayees absent

.in a nonth as percentage
of total nurber of - -
employees. (High Score

" Poor Perfomnance\ .

~ Duration Nov. 1965=Nuv. 1967
I1. Title "%'Fraductian EFFicienéy Absence Rate

‘Definition

Actual manhaurs worked as
percentage Df budgeted

] Number Df mandays m1ssed

as a percentage of number

-manhours, of mandays schedulnd.
(High Score = PDQF (High Score = Poor
Performance) - ' -Performance).
' Duratlnn Jan. 1969-Junc 1970 Sept. 1969-ay 1970
Title Overtime Labor Costs - Total Absen;e

[1I,

~Definition

‘Total overtime as percen-.

Téta? days ébéent as pef

tage of total schedu]ed centage of total szhedu]ed ’
work days. . work days. -
(High Score = PDDr (High Score = Poor -
Performance) o ~ Performance) -
Duration Jan. IQEBeApriT 1969 Jan. 1968- Apr11 1969
v, Title =~ % Standard Cost .

Definiti@n

;Var1ance af actual ‘pro-
duction . costs. from budgeted
costs as a percentage QF

budgeted costs. :
" {High Score = Poor
- Performance) ==
Duration ,'-Ju]ytTQSSEMat§EH19?D,'
VI. Title - Total Variable Expense - “Total Aﬁéenéé,,;

_.Definition

- Largest actual expense: ... .
,Figqﬁe from each cost .
center, encompassing all--

::NUmbér~gF*empTayees

-absent as percentage of
the total number of

o expenses, as a percentage | -employees.
' " of the budgeted figures L o
.. for Lhe cost centers.
~-{High Score = Poor
“Performance) = .~
Duration Nov. 1965-Aug. 1968 ~- Nov. - 1965-Sept. 1966
- iﬁéi




U Tables
© PERFORMANCE DATA - LEVEL OF AGGREGATION
~ AND N BEFORE AND AFTER IMPUTATION ' . =
- ,,_'BEFGPE ’»Imp‘utat’ivcﬁ—'-' e B
PR R Rt S ~After Imputation =
- Organization ~Level-of Aggregatiang N e N T A

I ~ Department ' o8 ol 717 (TVE) 118 (ABS)
RIS Department or . | e s
5 = Division = . 1m0y M4

.| Department | 6 IR | R P YRR
VI | Cost-Centers - | 150 (TVE) || 193 (TvE) -~
S e 95 (ABS). || 131.(ABS) . oo

-
o
=5




Def1n1ng performance per1ode.. Dne of our pre11m1nary ana1yt1c taake had_;_f

| :been to def1ne the’ 5128 Df Performance PEFTDdS, that s, the number of monthei?f -

{that a per1od" cou1d reaeonab]y be Judged to conta1n for each’ organieat1on,'”

Vttogether with 1nterna1 cpne1etency (a]pha) coeff1c1ente for the mu1t1—month‘“
i per1od5 c;_', ”f, : “'”_“_"“'vf;.em ;4t5 s :'?j" ':f o ”i:ffjefa’*~'7

“ A non- metr1c technique ca]]ed Sma]1eet Space Ana1ye1s (SSA) wae ueeo toji

' 1dent1fy the performance monthe to be comb1ned to form the performance periode
~The reeu]te of theee ana1y5es have been d1scuseed 1n prev1oue reporte : »
- (Pecorei?a & Eowere, 1975a, 1976b) F1guree 2 and 3 eummar1ze the f1nd?nge X
via d1agrame wh1ch portray the way performance months c]uetered | I\ the &

f1guree, performance monthe were ordered re?at1ve to when the SDD was f1ret

Lo TR

adm1n1atered Thue,"the performance month occurr1ng one month prev:
the»f1ret SDD adminietratfon wae m1nue one. month“ ( 1m), the one: occurr1ng

'.1the eame month as the eurvey was To the’ one occurr1ng one month subsequent

,Vfto the survey was +1m etc.ﬂ Each performance month 15 repreeented An: theAif%;,i
frf1guree hy a dot. Performance monthe wh1ch the SSA anaTyses 1nd1cated as* be1ng

c]oee toqether were c1rc]ed Performance monthe were requ1red to be

"”ee; e-t 1

in order ‘to be c1uetered 1nto a performance per1od The performancef

':: per1ode were 1abe11ed A through S o f:; " ?f-.'p 4f';1i:;g :

h N1th1n each measure, performance per1ods were rough]y comparab1e across -

i7>51tES 1n terms of the1r t1me re]at1on to the SDO adm1n1atrat1on Perfonance

';per1oda ranged from one to e1even monthe 1n abeoTute 1ength : Dur ana]yees

l‘

| ;ﬁperm1tted the ca1cu1at1on of Tnterna ‘ on 1etency coeff1c1ente for the persr

formance per1ode Tab]e 6 eummar1zes the anha coeff1c1enta and homogeneity R

*rat1oe ca1cu1ated for the performance per1ode compr151ng of more than one month
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) o Figure 2 e :
~Total Variable Expense - ?Erf@mﬂnég Periods for All Sites :
Organization 111 Organization 1Y Organization VI

Organization II

" Performance ] : : L N ,
(Plant 1} (Plant 2) , . (Plant 1) - (Plant 2)  ~ (Plant.3}: ..

© .~ ,Months

Aruitoxt provided by Eic:



Figure 3

" Rosenteeisn Rate - Perfornance Periods for All Sites

Organization I | . Organization II | ~ Organization I11 |- Organizatibn_VI-‘-:‘ .

U Perfomance | | B T e PR
C 0 Honths B , (PMants 142)  (Plant 3)  (Pant 4) | ~ o (Plants 2 & 3)

RRRER [ TR
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Table 6

 RELIABILITY OF PERFORMANCE PERIODS:

HEAN AKD RANGE OF ALPHA COEFFICIENTS AND HOKOGENEITY RATIOS

TE -

- Organization [ -

< Organfaation 111 |

S Organization 1V

;in"organizatiaﬁ VI

- Orgenization 1T

Nean (Range Across Periods)

Hean mmﬁﬁﬂﬁé%ﬁﬁﬂ;

Mean (Raﬁgé AcfaéS‘PEPigdS)

Mean

(Raﬁge_ﬂcréss_Pefféd;

S (e

ST (%-9)

)

e

+ 88
-~i92:&
-

_ (i75..97); i
(50
(6 70)

R R

T8

(B

90

:':%1‘7 . o R "v£3f1iqf
.fq?,ng et TR S ——— . '
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The results were quite encouraging. -For TVE, the alphas-averaged .89 to
.97 and the homogeneity ratios .70 to .89. For ABS, the alphas averaged

.60 to .90 and the HR's .49 to .90.

'Ana1ye1s PreeedLree

Dur research is concerned with -developing and refining a methode1ogy
for Human Res ources Aceeunt1ng of a present value type ,ThTs report describes .
analyses de51gned to establish the multivariate relationships between
theretter15t1te of the human Drgen1zat1on and its ergan1zat1ena1 effectiveneee;
As such, it deecr1be; the tompiet1on of Phase I .research-activities.

More specifically, performance measures for the included organizations
were converted to etanderd ‘scores based on each organization's score distri-
but1en for a particular period. The separate organizational files were then

merged into a single master fil¢. For the analyses in re]et1eh to total

ver1eb1e expense, as for those i: relation to ebsentee1em the total semp1e
of groups was split into two sub- -samples hy randomly - ess1gn1ng the groups
in each organization. Each sub- ~-sample was eubm1tted to mu1t1p1e regrees1on
procedures predicting perfermente from survey ccores. The we1ghts der1ved
“from each sub-sample were then app11ed to the survey scores fram the other eub=

'1-semp1e the performance scores pred1eted and theee pred1ct1en5 tﬁrre]eted |

.w1th the ‘actual scores, This protedure termed "doub]e Cross- ve11det1en"

was perfermed for each perfermante per1od end served as a r1goreus tast DF

the genera11zeb111ty and eteb111ty of the regress1on equetiens prcduted

It proV1de5 the bes1s for value ettr1but1on aCt1V1tTES to be attempted in the

second phase of the research,

- —ga B




,726,

Tw6 résearch questions were the main focus of ana1y§és reported in

this sectian:r | | e
(1) How strong is the multivariate relationship between the human
ofgaﬁizétion éndrperfgrmance, ar.d how stable is it azroés'sub=

samples of a given papuTatian? ' .
(2) What is the ]ag time between human organizat1on character1st1cs
and their maximum impact on the organ1zatlon's performance?

Limitations Upon Likely Relationships

Before examining the.actual relationship between the human organization

that might be obtained.

' First, the reliability of the measures might have been sﬁfficiéntly_
low that it formed a barrier to predictive validity. While it is not
'fneviﬁab1y true that unreiiabi]fty pﬁesents a Timit'FDr'thEAValidity
. coefficient (Guilford, 1956, p. 470), much of what has been ‘said on th1s
itap1g comes fram 5e1ect10n test1ng and seems fo -target to the present
prob1em~ A cgnstra1nt 1n the present case wcu1d Fesu1t if 1ntérna] con-

sistency was h1gh enough to be acceptable yet far From éxtremely h1gh, and 1f

this internally consistent var1an;e was Iarge1y absorbed byrgcmman factor

[
1
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variance with the criterion. In the present case, therefore, bne may
reasonably queet1nn whether the observed validity coefficients suffer from
a "ceiling" effect of limited internal consistency in be+h ehe predmetcr
and criterion measures. 7 -
The eecend constre1nt hed to do with d1fferencee that heve been ebserved
1n the megn1tude of the zero-order eurvey to- performance eorreTet1ens from
one organizational data set to another. (Pecorella & anere, 19763, 1975b)
"It was our feeling that the d1fferences were re1eted to eep1te1 -Versus
labor-intensiveness. Our expectation was that, in capite1sinteneive'ongen{Eeé
tions, less performance Varience;WOe]d be tied directly to human o janization
characteristics. ' . | | | |
To eeeeee the Tikelihood that unreTieEiﬁity of the meeeunes mon1d act
as a constraint on the reT ationships, a method for est1met1nq the expeeted
maximum coeFf1c1ente of e"nvey with performance measures was emp]eyed
(Ghisel1i & Brown, 1955). The reeu]tef preeented in Table 7, shew thet the
| "highest expected V311d1tj cneff1c1ente range frem 69 to .89 for ebeenee end
from .80 to . 89 for TVE. These coefficients are sufficiently high to
suggest that no-serious "ceiling" effeet was imeosed by the re]iabi]ity_

i

coefficients for the meesures
Teb]es 8 end 9 summarize tne ane]ysee eenducted to assess the effeete
of cepita] -versus 1abor intensiveness upon the zero-order re]et1nneh1ps

; Three ret1os, developed from f]guree in the 1971 Fortune 500 11st1ng, vere

ueed to eet1mate 1ebor 1nten51venees

&

(1) net se]ee,,1ne1ud1ng service and fente?lrevenuee, in're1etien_
to the number of emp]oyees, S LQ' S
“(2) tete1 eeeete ]ese deprec1at1en and depTet1en, in reTat1en to

the number of emp]oyeee, o




_ Table ]

| RLIABILITY LITS O
 HIGHEST EXPECTED VALIDITY QOEFFICIENTS

W Hgesmwed o Bgwtloeid
] e dbsence Talidity Mo Mbsence - A Vahcz. e
- Urganization || Aipha Coefficients  Coofficients A]pha Caefﬁments _uauszuzcntﬂ L fﬂPf‘a Coﬂff ﬂ”‘fs

| T Y R A

W R




Table 8

TERO-ORDER CORFELATIONS BETVEEK 500 A0

ABSENCE N RELATION TO LABOR INTENSIVENESS

‘Organization

Ratios Estimating Labor Intensivenesst

Sales/# Employees*

, Hi;j?'v :

- Stockholder Equity)

* fsets/# Employees* ¢ Employees™ -

Mean of Median
~ Significant
- lero-Qrder -
Correlations

1 (PoTyviny1-Chloride Plant)
11 {fssenbly-Line)
;VI;(Papef & Cellophane HiT1s)

1L (061 Refinery)

$.23,200

36,504

sae SN
23,599 13,978
Cnes 00

LY T K

3

5

K

'Tf'i*Net sa]es inc1uding service and rental revenues.

Total assets 1&53 deprec1at1an and déplet1on

*rrSum- of cap1ta1 stock surp]us and retai ed earn1ngs +~mfu~wms;%&ﬁ_;ﬁ_;ﬁw_;

.:;1f*F1gures used for the labor 1ntens1veness rat1os Were taken from the 1971-Fortune 500 1st1ng

:. 62 : .: -



Tible 9

TERD-ORDER, CORRELATIONS BETHEEN 500 1D
TVE TN RELATION TO LABOR INTENSIVEHESS

fean of Median
C ] Significant
Yo — | Stockholder Equity/ || Zero-Order ™
it &fganizati@n o Salas/# Empl DyEES*  fssets/# Emplojees®®  # Enployees™t Correlations -

Ratios Estimating Labor Intensivenesst

1 {hssenly-Line f  %5 som o W || s

‘f5 )8 (Paper 3 Ce11ophane M111 ) o308 39,698 - - 20,100 . | ;34.“..' R

P RRNE LENE I (AP AP ETN EO S AR SO

e ps e am || 2

"jMW@mw)_' 150,71 J&m SR 1 R 6

- Mgt sales, including service and rental revenues,

© wgta) assetsr less depreciation and depletion,

o 40

?*Sun of cap1ta] stack surp s, and réta1ned earnlngs .

L *Figures used for the Tabor 1ntens veness ratios were taken from the 1971 Fortune 500 11st1ng

39




of directionally

‘correct” coeffi

Full Tt Provided by ERIC.



z t1ons for Per1@ds B through'Hr}

, f and J

Q

Aruitoxt provided by Eic:






>,¥t]St1CS for the two random gub samp]e; , The 13 key SDD 1ndexes were thé pre

‘;tars of Lota1 Nar1ab7e expense and absence F1rst oF 371, a number Df tF

H.igsamp]e R 5 were mgderate1y h1gn and 5tat15t1ca1?y s1gn1ficant the caeFf1c1ents

1fDr tgta1 var1abTe Expense ranged from 24 to 78 and seven out Df 18 of: them '

‘7 were s1gn1f1cant beyond ther 05 1eve1 For siw out oF tha nine TVE perfarmance W

i{,~*Dn]y Per1ods A thraugh I were cross- va]1dated because Per1od¢ Q through S
‘ -1nc1uded data from only- Organ1zat10n VI. This"meant- that ‘too few cases. were
genera?1y ava11ab1e Far the crass Va11dat1an procedures ' L e
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Table 15
CEVIORNCE OF LG TOE: -
HULTLPLE REGRESSION STATISTLCS ACRDSS SEVERAL TINE SPAAS (WA 1 00)

Span | ~ Span? Span 3 Span 4 Span § Span 6
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to S00 Wave 1 00 Have |
(Perfods D&E) - [Period )

Mos. 9 - 16 sub- Mos. 17 - 26 -
sequent to - subsequent tu subsequent to
SO0 Wave 1 500 Wave 1 500 Wave 1
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:W::1erget eempxe of organ1zet1ons therefore .the meen ‘R's for the earlier per1ede N

a2

the organizations (tné1ﬁdthg Orgenizetien.VI)'prvadedrdata for Pefiodg A to

1. If the R's for Per1edewd to S were to be taken as representat1ve at our

“for Organization VI would need to correepone_to,the mean R s for the total

sample for these same periods. The results in Teb1e TS ihdicate'thet

quen1eat10n VI's data reeemb]ed qu1te closely the. deta _of .our- tOLaT “sample

- that peint

" "and were thus T1ke1y to bé ré??esent3t1ve

As far as the deta extended, the resu]ts were etr1k1ng1y similar for TVE

and ABS. The‘%VE re1at1oneh1pe would appear to peak 1n Span 5 (Meen R = 48), e_”_tl
17-26 menthe te11ow1hg the f1rst eurve\ edm1n15tret10n, and then beg1n te dee11ne

 The data for ABS only extended as far as Span 3 but were r151hg et -

T -

whiie the rise and fall were not as dremet1c as our hypethet1ca1 chart

xj'dep1cted them they were there and fo11owed a pattern very s1m1Tar to’ ‘the

Aene hypetheeized, The re1et1oneh1pe variad eround a ve]ue of 4D peak1ng

, et a eomewhet higher ve1ue e1ghteen menths to two yeers after the weve 1 SDD

measurement and two end .one-half to three yeers efter the preeumed on- set ‘

' 'Df the ergeh1eet1onei tend1t10ne meaeured (i.e., from Spans 0 and. 1)

The eoettlc1ents, by thelr megmtude= ref]ect the "emoeth1ng" etfect

';'Df our b]eeking of the pertormehee measures 1nto "per1ods" end "Spans "

_Theee b]oek1ngs conteih months in wh1ch the relationships are much etronger than ""E

40 as well as menthe in wh1eh they are .much. weeker, or even zero.

Thus, the re]at1onsh1pe eppeared eons1derah1y more "even" then wou]d be

':'true W1th finer slicings.
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‘\
Fody

E Multiple Regression Bgajysesi 7NaVeﬁEfSDQ

Para11e1 analyses were Ennducted to 1nvest1gate the re1ét10nsh1p betwéen
performance and the human organ1zatlon measures us1ng wave 2500 data In
most cEses, the second adm1n1strat1on of the S00 followed the: first by about

Tiang year Since we expected similarity in the social systems character1st1cs‘
over that year (and thus in the measurements Dbta1ned) we expected the o

reTat1onsh1p5 to performance to be similar but 511ght1y weaker for Par1y

- spans of perfonnance data (i.e., Spans D;B) 'The strength Df the re1at1cna

sh1ps for these Spans relative to those obta1neﬁ w1th Wave 1 SDD data weu1d
be expected to decline as the corre]at1gns between the waves DF survey data f

declined. N R ;’» o a:;%;”ﬂ;;f;  ”m,ma;%;f%;;

‘On the other hand, we expected the'reiatiaﬁships.duriﬁ§71éterﬂﬁérfarmancé'
_ spans (e g s Spans 4 7) tc be as stvong as or stranger than tnoze for wave 1
Concurrent and pred1ct1ve effectf relative to the second survey adm1n1strat10n
'were expected to emerge dur1n§ the ]ater Spans | o '

Tab]es 16 and 17 report the mu1t1p1é regress1on and cross- va11dat1cn

N stat1st1cs for two ranégm sub samples'uSTng Wave 2- of the SOO data ;"The L

,r"

rEsu1ts correspandad c1esely to our expe¢tat1on5 ~ Flrst of 311

.rseveral Df the TVE sub samp]e R s were maderateTy high, a]though féw af them

'were stat1st1ca11y s1gn1f1cant the COEff1C1EﬂtS for TVE ranged from .23"tc j;w;;;;

' .73; four Dut of 18 were 51gn1f1cant beynnd the 05 1eve1 (see TabTE 16)

“\g

- *As with SDD,wave 1 data only Periods A through I were cross- va11dated

o because Periods J through S included data from only Organization VI. This R
"7 meant that too few cases were genera]]y ava11able for the cross- va11dat10n SRR

- procedures to be app11ed , NN :

60 e e T
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Table 16

HILTIPLE REGRESSION AND CROSS-VALIDATION STATISTICS ~
FOR THD-THE SUB-SHMPLES: 500 WAIE 2 TWDEXES AS PREDICTORS

.. Sub-Sample 1

R
N
P

A

gy

Iy
05
0

56

b5

06

204

265

24
206

S

J2
29

KR

0

29

s

o Sub-Sample 2 -

R

S
9
67

K
- b5

AR

25

261

¥

203

B

e

n
0
Al

Con g d TR R R

- _‘CTDSSEVa]; Rfs

~ Sub-sample 11rom sub-
sample 2 weights

o Subesample 2 from sub-

_sample T veights -

.06

10
ey

23
pe.B5 pelb

19

18
9 pe01

14

02 p0l

04
p<.52

12
ps.09

05

30

i

A

too few cases

fo cross-

© validate

‘ _'6'1 " _: _




HULTIPLE REGRESSION AND CROSS-VALIDATION STATLSTICS

S Table

*FOR THO ABSENCE SUB-SWIPLES: 00 WAVE 2 INDEKES AS PREDICTORS

~ SubeSample |

R ___._f_ o

N
P

NS

187

36 ;35‘

1

1%

;;'-' * Sub-Sample 2 :
| R
N

P

| '-igzi )

1R
0

::";;33;i 

e b o e e

ol Rs |

S ] -

tﬁf. - Sub-sample 2 from sube

<o osample Toweights

B2
p<.01 - pe<.0l

 _52

2

L |
w0 pedl

05

1,50

B RN | R
el

R

2%

e

0 0l

gl el

.i17 .“ ;;;10 o

0l

p*i’_’i 01 . p<01

L

,18:j" i?4DQ°
pe03 - p<01

g :1011f13fﬁé
;'pi,ZSQ;;f:
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The coefficients ?or ABS were better. TheifrEﬂged from EESrte ;65
with 13 out of 20 of the correlations s1gn1f1cant beyond the .05 level.
For nine out of ten ABS perFormance periods, at least one sub-sample h
R was 5tat1et1ea11y significant (see Table 17).

The cross-validation R!s for TVE were only-significant (p<.10) in L, .
Periods B, E, and I. 'Agein,,the ABS results were strOnger ; Fhesc:ees—
validation R's were 51gn1f1cant for all but one ABS per10d (Per:ed G)

These results suggested that the Wave 2 éggémeasuremente were related -to

eer1y perFGHWEhee perioderbut,that the results for TVEuQere weaker tﬁen’these ,
for ABS and weaker than the resu]te obta1ned for 500 wave 1 data. ‘Thé
d1fferences reiated .to the SDD waves Were expected The findings regardieg
TVE vereus AES were also not 5urpr1e1ng— The strengerf,mere‘Eeheisfent
re]at1onsh1ps between the SON and ‘ABS were noted 1n an earlier repert
(Peeere11e & Bowers 1976a) and were also found w1th wave 1 data'1n the'

7 previnus section. The Stronger re]at1ensh1ps were never more str1k1ng than in__
- the preeent findings, however-. rhese:f1nd1ngs,seem to support the notien that _
penu?timate criteria, such as absenteeism, are more 1ikéi§?tg remain in close

contact with and responsive to aspects of human ergan1zat1on funct10n1ng
than are ultimate criteria such as- ceet perfermanee
f;;' '_  ; Next each of the performance measures were submitted to 51m11ar
ana1yses using the ent1re array of wave 2 dete Tab]e 18 shows the resu]ts '

far TVE The R [ ranged from 18 to 82 three out of the 19 multiple- - - “~;~*“”*4f§%

Vcorreiat1ens were s1gn1f1cant (p<. 05) Table 19 shows the resu1ts for ABS.
“The R's for ABS ranged from .28 to .59 with 90% of the cﬂeff1c1ente

q51gn1f1cant beyond the .05 Tevel.




MULTIPLE REGRESSION STATISTICS F0R THE'ENTIRE SAMPLE:

~ Table 18

WAVE 2 500 INEES A5 PREDICTORS OF TiE

Entire Sample

R H
N

p

21

409

55
o

w46

5

w
NI

33

129
36

50
56

R
5

04

B
159

5
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prgan1zat1ona1 practices are caueed" by performance in the preeeding per1pd.
~ When the reverse oCCuTrs, we say that behav1or "caueee perfermanee- In
instaneee such as that diagrammed in Figure 8, in which both effects are

apparent, we:term it “reeipreea] eaueatipn;"r The?re]atiqnehipe obtained for - -

Two_Remaining Issues

Ae final footnotes to a main body of tindinga, it eeemed;appropriate-tp

, exam1ne rather specifically reeu]ts concerned w1th two issues: (a) what the o

mp1t1p1e regression ,resuTts are at the mpnthly 1eve1 (as opposed to .~ . s
*“aggregatedt“periGd;‘ of“mpnths), and,(b)rwhethergthere ?s,reaegnablezlike]ihgéd’_'

of curvilinearity in:reiazignShipe‘Whieh we haVe'treated'thuv far as linear.

o ,
: Feqfeeeiéns by Month. The mu1t1p1e regreeeians pred1ct1ng tata1

= ¥

| 51te5) trom SOD 1ndexe5 were repeated fpr Wevee 1 and 2 of survey datav-
" The resu?te (presented 1n Tab]ee 22, 23, 24, and 25) epnf1rm pur expectat1on€. -7 li;%
The coetf1c1ente, while etat1st1ca]1y S1gn1t1cant w1th a frequency For i :
R exeeed1ng chance (40 to 67 percent a19n1f1cant beyond the 05 1eve1 Fpr
: examp]e), are’ generaTTyiepmewhat lower' than'thpse pred1ct1nﬂxperformenee
yreepres for mnTtismpnth perigde This 1is part1cu1ar1y true in the 1ater '
mpnths where cases becpme fewer and where p0911ng manths into periods. adde
‘freTiab11ity tp the performanre measures There are, howevers occae1pna1
coefficients which at+a1n very h1gh vaiuee, again as we expeeted It appears,
:_ theretpre,,that we- can eafe1y d1sregard mpnth1y perfprmanee measures e1nee

ana1yses at thTS 1eve1 appear tp provtde us w1th 11tt1e that 15 not obta1ned R

w1th greater egnf1dence at a mpre aggregated 1eve1
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CTable 23
MULTIPLE REGRESSION STATISTICS FOR THE EITLRE SHHPLE:

VAVE 1 500-TKDEXES A5 PREDICTORS OF ABS MY HONTH
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Curvilinearity. It is at least possible that the multiple regression:

ccefficiénts which we have obtained understate the real relationships which

exist between SOO indexes and performance because thDSE true re1at1onsh1ps

are in some fashion curviiinear. An accepted method of testing for cur-
vilinearity is to compare correlation ratios with product-moment caefficiéntsk"'
obtained for the same data set (McNemar, 1969). Mu?tip]e classification
- analysis has been developed as a multivariate technique anaTngus to multiple
“regression, yieiding as well partia1 correlation ratios (Andrews, et al.,
]973) In the present instanae, one would expect curvilinearity ué evidence
| 1tse1f in the form P E Targer multiple coefficients from muit*p]e classification
'ana1y313 than from mu1tip1é regressfon. To tést this, three periads.af data>
Vlfor TVE and for ABS were subm1tted to mu1t1p1e c1ass1f1cat1gn ana]ys1s, using
~all 13 500 1ndexes as pred1ztarf7 The results are presented in Tabie 26
:wh1ch comparea mu1t1p1e predict1an coefficients frcm thewtwo procedures.
':As thes&findings 1nd1cate thera is little evidence of éﬁbstantiETVéurvfs‘

- ]1near1ty present in the re]at1an5h1p5!

waed ) B ) .

L;i’ggg

e
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Table 20

'MULTIPLE COEFFICIENTS FROM MULTIPLE CLASSIFICATION ANALYSIS
~ AND MULTIPLE REGRESSION PROCEDURES, FOR SELECT PERIODS

" Loefficients . -

-~ TOTAL VARIABLE EXPENSE

 ABSENCE

Multiple

Period

| “~Classification
Analysis

o Multiple

Regression

Multiple
Classification
Analysis

Multiple - o
Regression j.. ~°

B A ) 7 7’_!

c - | .33

.34
2t
.27,

=

a9 30




'f-,e1mest 1dent1ca1 te thoee produeed by a 11near methed

"j}rheve 1mproved the re11ab111ty ef eur pred*ct1ons%3-

65

The twe genere1 reeeerch questiene peeee at ehe eutset ef the Resu1t5v
- section appear to heve been enewered rather eene1u51ve1y,' Mu1t1ver1ate
re1et1eneh1pe of respecteb]e magn1tude do- occur, and they do cross- va?1datee,,,, o
An eet1mete of the Jag time 1nve1ved for organ1zat1ene ‘of the type focused
upen in the present study is at ]eest epprox1meted Furthermere, eertein |
nnee1b1e coneerns seem to heve been unwarranted Unre11eb111ty in beth :ff"'

pred1ctere and cr1ter1e does net appear to preeent a ser1eue 11m1tet1on

1nterna1 een51steney re11eb111ty eoeff1e1ent5 for both typee of measures T
"bare qu1te h1gh, and the mu1t1p1e cerre]at1on coeff1e1ente between them ee S
net eppear te encounter an upper "barrier " - i

- —Second," the pese1b111ty thet re]at1ensh1pe might not occur 1n ‘some extee E
: nh1ch nevertheiess had re11ab1e survey end perfermence neeeures was not 7 r??f{'

' ree1jzed. Insteed we F1nd that the maqn1tude ef,re]etionships between

eurvey and perfermence meeeuree eppeere te be eerstra1ned by the extent tn'
Wthh ‘the ergan1zet1en is eep1te1 1ntene1ve

Third there 15 no eV1denee of s1gn1f1cant curv111near1*y preeent 1n

%E?rthe re1at1eneh1ps between survey pred1etors end perFormanee er1ter1e.~n

| Mu1t1p1e eoeFf1e1ents generated by a non 11neer proeedure eppear to be"~

F1ne11y; e011aps1ng perfnrmence 1nte mu1t1 month per1ode doee net appeerﬁi‘

:te he«e dene drast1e damege to- the relat1ensh1pe,f Indeed, 1t eppeers to l,
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HWhile these concerns éppéa? to be no longer justified, therefore,
there are other factors which do appear to havevredUCed the magnitude of
the obtained coefficients by remoVing portions of relevant variance. One
of these is the imputation process, by which we assigned the performance.
scores for a cost ﬁenter to all of the non-supervisory work groups that
cgmprise it. whi1e in rea]ity the various groups in a particular cost

center no doubt contributed d1fferent1a1]y to its measured effectivenessa

. the. measuring system. daes not.. reccrd their- differences.---This artificially - oo

1ncreases the number of tied performance scares, thereby-reduciﬂg vaﬁiénce
Viﬂ the criterion measures. For this reason, the multiple correlation
coefficients understate by “an unknown amount the true re1at10nsh1ﬁs which,
exist between a work group's human organizational FDnd1tTDn5 and 1ts
performance.

Another factor potentially reducing our obtained relationships is the
standardization process whereby each work group's performance measure was
converted to a standard score in its own distribution for that part1cu1ar

period. th only does this procedure remove real variance that in theory

exiStsrbetween organizations and which would perhaps enhance our obtained
coeff%éients (there are differences in humén @r@aﬁizationai characteri%tics~"
among the F1rms whlch préduce corre]ated d1fference5 in performance but the'
latter is removed), it aTsD venoves real- variance among cost centers §g59_§
Eer1edf - 7 | v, , ”7 o |
,For’aTT of these reasons, therefore, weimust keép'iﬂ mind that the

‘multiple cmrréiation'ccefffﬁiehts.ébtained in the present study understate
the true values that exist- and represent 4 LDnservat1ve esx1mate of their

strength
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“*f this context, the pattern of obtained relationships must be

' regarded as particularly reassuring. Statistica?1v significant multiple

correlation coefficients are obtained in praport1cns far autwe1gﬂ§ng

zhance, Using Wave 1 survey data to predict tétal var1abie expense,

- coefficients were obtained thCh -range from .27 to .70. - Similar predictions

to absenteeism rate y1e]ded a range of coefficients from .20 ta 53 For

bcth measures, predictions u51ng Nave 2 survey data prgduced raﬂges vary1ng

only. s]1ght1y from these values.

Lag time est1nates contain e]ements that both confirm dﬁd expand our

- -expectations. While the rise and. fall in obta1ﬂed re:at1onsh1ps ar? net as

dramatic as our hypothetical chart might have depicted them, they ave thereikmxm

Peak reTatiDnships»appear'tq occur 17 .to 26 months aftér SO0 Wave 1 and
two and one-half to three yegrs after the presumed onset of the conditions
maasQréd by that Wave. The results were strikingly similar fnr’absenteeism
rate. In the case af the 1atter measure (absenté91sm), thcugh not for total
variable expense, there was EVTdEnEE to suggest some amount O; "réc1proca1
causation," that is, improved organizat1ana? practices as a response to an
earlier high absenteeism rate.

i An anc111ary finding 13 thaL sDc1a1 system ccnstaﬁcyi_rather than changé

appears to exist. Soc1aT system similarity between the two waves of Survey

data was quite strong, despite rather substantial efforts which in each  ,

1n5tance ca1nc1denta]1y weﬁt on to attempt to improve those systems
Pu111ﬂg these various findings together, it wou]d appear that FTVE

concepts are requ1red to explain the data. F1rst there are Ccncurrent,%

eFfects, s1gn1f1cant re]at10ﬁsh1ps to performance whose time period was

more or less contemporaneous to the argan1zat1@na? cond1t1ons measured by a -

'i partTcular survey wave. Second ‘there are Ered1ct1ve effectg, s1gn1f1cant
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relationships tc performance in time periods subsequent to the organizational
conditions measured by a particular survey wave and wnose occurrence

reflects the fact of lag time. Third, there is the shadow effect, the

occurrence of similarly shaped curves for adjacent survey waves, deffn%hg
their relationships to the same performance periods and attributable to

the apparent tendency of social systems to remain rather invariant across time.

Fourth, there is what we have termed reciprocal caﬁsatiqq} for which evidence v'
in the present study occurred for the absenteeism measure and which in all 7
iikeifhéodyéécﬁfs fér Dthéf éutcomés as Qeiij In addition to the postulated
main effects of organizational practices causing performance, thére is a
narma1 respnn51venes: of the social system to ear11er performance (Dart1cu1ar1y

to dépressed perfarmance)g Fifth there is outcome closeness, versus remateness3

reflecting the p1ace af the var1@us measures in an events sequence (organ1za-'

~tional practices versus Dutgnmes penu1t1mate and ultimate).

Finally, it seems appropriate to comment on the analysis itself. The
double cross-validation design is, we feel, particularly rigorous. It
helps to assure that the results would generalize to otker, similar -

5,

settings and that the f1nd1ngs dD not S1mp1y cap1ta11Le up&n charactar15t1cs

of a particu1ar sample.

In this connection, it should be noted that, while ihe 0rgan1zat1ans _ : %
viht]uded in these analyses da nnt cover the entire Epectrum of American wark‘ 7 F:if
life and are civilian rather than military, they do resemb]e the Navy in s
many ways: ;

(1) in varying degrees they are large, complex, and oriented
around expensive hardware;
“(2) the work is, except'in'administrative sectors, hot, heavy, -

‘demanding, and dirty;
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(3) each is a part of a larger entity which depends upon it

in some measure for its performance.

The shortcomings of the present analyses would appear to center around

the absolute magnitude of the cbtained coefficients. They would appear to

explain no more than 25 percent of the variance in performance among cost -
centers. Of course, perspectives on the meaning of this percentage may
vary: it may be seen as "only 25 percent;" on-thé other hand, to be able

" to explain (and presumably affect) 25 percent of performance variance is
no mean feat. 7 |
Still the percentage requires explanation, -Nhi1e the theory ‘rom which
we work seems at least acceptable comprehensive, it is obvious that a large
portion of performance variance remains to be explained. Obviously, not all
possible predictors are included in the present afray, and .the addition of
 other variables might improve our ability to predict.
N Despite this obvious possibiWityT it is worth reiterating the Féct that
several facets of our procedure deliberately removed or excluded potentially
relevant criterion variéﬁce; There is the very real possibility —='indéed
the likelihood -- that .a much higher portion of performance variance would
be accounted for were those additional portions inc?uded in our criterion
neasures, ! i

- . L ! o
(n the basis of the findings, therefore, we feel that the basic

requirements fgr‘consﬁrgcting future performamce trend indicators -- a
current value approach to human reséurces accamnting‘ea ﬁaﬁe been met:
(1) Key dimensions of the human organization have been
jdentified and accurate ngasﬁrengntsrthereof obtained.
(2)7 Re1iab1e;bva1id indicatérsbcf crgénizatﬁcnaT effectiveness:
have been obtained and refined. o ’
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(3) Relationships between keg dimensions of the humén 
organization and performance have been established.

(4) At least aﬁci1iary4évidence supporting the durabiTity
of changes in organizational functioning has been ahtaiﬁadi
System stability, not erratic F]uctuatiénglseems'té"ba
the rule.

Accordingly, the research effort will turn toward two lines of

“‘necessary extension:

é_rThe analyses just keported will be replicated, as far as
paés%b1e, using Navy survey éﬁd'peéfarmance data;(31ready
‘@ For the present civilian data seE§: a start will bermade in
the value attributién phase., This will involve ésnvertiﬁg
inter-wave survey changes (modést %haugh they.méy be) into
:changeé in dollar-value of future performance. Capitalized

and discounted, these changegrtheﬁ will represent gains and

losses in the current value of the human organization.
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