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'l'bi9 paper illUl'traWI the importlnoe of UliDg regrenlon diagnoltlol to improve 
model Gt when u.amg eteDdard multiple regrenlon IWiltlcal packag91 IUCb u 
SASPC. 'l'bi9 lt\ldy enmtned the re1atiolllblp beCwffn emp1oyM perception.I of 
their work environmentl and percetved Job ltreN. Tu anelyu wu theory driven 
rather than exploratory in DANnt, and wu pertonmd UliDg SASPC mulUp1e 
regrHlion prooedurH. Varia!Jle1 went coded to Nduoe po111ble collinearity. Vanous 
regre11ion d1agno.uc, went nwmtaed to ct.wet the preNnCe of outlien, iDfluemial 
obHrvat:10111, relidual correJ.atloa., and co1UDearlty ( e.g., W'1, DfflTS, the <; 
crlwrion. HAT (leverage) wluH, and the Durbm-WatlOn wit), Tu• wlue1, coupled 
with the variOUI regrellion prooedure1 ,telded a final, belt nine-variable model of 
R1 

• .48, ligntacantly larger tba tbe lDiUa1 wlue of Rt • Z'/, Future reNCCh in tbi8 
area could be strengthened through 1) azt mDJ101tion of the path analytic and 
LISREL modell ill the liwrature that attempt to model iDdirect e1fecta, 2) po1alble 
iDcorporation of ■elect. higher-order wrma from theH lt\Jdiea, end 3) utWzation of the 
regre11ion diegnoltic procedure• outUned ill tbia paper. 
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Jmroductlm 

Bole conflict and role ambiguity are two stre88018 that have been linked to 
�' 

various health and phJ1dca1 outcomH. Bole conflict involves conflictfng task 

assignments initiated by superiors of equal rank and autbority. Bole ambiguity 

ccmcems the lack of clarity JegardiDg job aalgnments, work objectives, and others' 

expectations. ICabn and others (1964) found that men who experience role conflict 

and role ambiguity on the job nbDnt more tension and lea job utisfaction than 

men whose roles are congruent or unambiguous. �search 8bow8 that role conflict 

correlates with a number of other outcomes IDcludmg poor performance (L1ddel &: 

Slocum, 1976), poor peer relationsbips (l"reDch &: Caplan, 1972), and turnover (Brief 

& Aldag, 1976; Hamner & Tosi, 1974). Bole ambiguity bas been linked to 

ineffective coping, as well u turnover. 

Underutilization and job future ambiguity are two additional Job stressors that 

have been lhown to impact perceived Job strea (Caplan, Cobb, French, Harriaon, & 

Pianeau, 1980). Underutiliution of abllitie1 inwl"8 the lack of opportuDtty on the 

Job to UH IJdl1I and lmowledge aoqulredin ICbooi or from prwioul experience and 

treuung. Job future ambtguiiy ooaoemt lflel8 of oertamty·regarding future career. .� .. 

planl, oppommiti81 for promotion; future value 'of current Job IJdlll, and future Job 
,, ., 

relpODllbJJJti81: "lbeH four 'ftlriabln, tbat S., role aomUct. role ambiguttf, 

underutililation, and Job future ambiguity, PlUI yean OD the Job and gender were 

cbo1en from a larger Nt of variable• becaUN of 8tfODg theoretical CODDectlODI to 

1tre11, and alter correlation ana1yu IUQ091ted they were the belt 1et for predictfna 

perceived Job 1tre11. 

- ,
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llatbod 

'lbe preaent study mvolvecl a aum,y of 8ta1f members at a large, IIOUthwestem 

unmnltf, Reapondanta were white collar wor1r.era m various clerical, aecretar1a1, 

and adQJlni8trative poaitions. A total of 860, 14 page 8\U'V8y8 were ■ent tbrouQh the 

campus mall ■y■tem. and 134 were retumed. for a fNPODN rate of 20.3 percent. 

Twenty-three cues were omitted because of miMIDG data. 'lbe mitia1 predictor 

Vllriables used m tbe study were as 1ollowB: gender (D1), yema on Job (X1), role 

conflict (.X2), role ambiguity (X3), UDderutWzatlon (X4), and Job future ambJgutty (X6). 

'lbe criterion variable was perceived Job stresa (Y). Oender (D1) was represented by 

dummy codiDO (ie., o males, 1 femalea). Selected mteract1on tams were then 

created baaed OD developed theory m the literature, that t■, yema OD Job 1:imN 

undeNt1lizatlon (Xe), role conmct timH role ambiguity (X7), and yean OD Job time■ 

job future ambiguity (XB). Due to the fact that ■tren bas often abown IJOIJJ1DNI' 

relation■b.ip■ to other variable■, Nvera1 ■quared. b1gher order terma were mcluded m 

the analy1d■, that t■, role conmct (X2X2), role ambiguity (X3X3), UDderutWzatlon 

(X4X4), and job future ambiguity (XBX5). FiDally, all the predictor vartablu with the 

acepUon of gender (D1), were coded in order to reduoe the WatUhood of l0und1Dg 

erron in regreuion codlclenta 1eadtDO to colliDnrtty (MendeDhall • Sinclcb, 1989, 

• p, 343). 'lbu■, to denote coded vartable■, "tJ" rep1aoee T for all vartablN aaept D1

and the cdter1on variable Y.

'lbe w1ylli■ WU pelformed UliDc, SASPC aDd inwlved a Dumber of 

procedure■. First, the mitia1 ■et of pred1ctore wu lncluded in the general regreNlon 
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procedure, PROC REG (i.e., D1, Xl-X5). 'l'bia analyaia yielcled an R2 • ZI. Nat, tb18 

procedure was repeated with these variables and the additional iDteraction and 

higher order tezms (i.e., D1, Xl-XB, X2X2, X3X3, X4X4, X5X5) .. Tbis yielcled an R2 • 

.34. 'lbe correlation prooedure, PROC CORR. was also nm. at tbls point tu order to 

obtain IIIND8 and 8taDdard deviatkmB i>r the predictor vm:iables. 

'lbe twelve variables (acluding D1 and Y) were then coded and analyzed 

using the general regression procedure, PROC REG with the JNFLUENCE option, 

(i.e., Ul-tJB, U2U2, U3U3, 114114, U5U6). 'l'bia ena1y8is yielded an R2 • .31. 'lbe 

subaeqwmtinclusion of Dl (gender) raiHd. the R2 value to .34. 'lbe Dli'.P1fi3 values 

were then exern1oec1 iD order to identify possible iofluentfal obaervationa. 'lbe W 

Uaer'a Qyide; Statistics (1985) deacribe• the UFFlfi3 lltatlstlc u •• scaled measure of 

the cbange iD the pred1cted value of the ith obNJVat1on (which is) ce1cu1ated by 

deleting the itb obaervadon' (p. ffl). 'lbe dUference, y1 • y_, bu been divided by its 

standard error ao that the cWfereDaes can be more eUlly compared. 'lbe investigator 

is iotere9ted iD values that are comtderably wger relative to the other differenoes iD 

predicted values. For most puzpoNI, a value of 1.0 is OOIUlidered to be wmalently 

llr;e to warnnt atcentto.a. JD the preNDt 8tUdf, lDfluenae diagD.OlttcJa l'flUled aw 

DFfflll value• greatc iblD 1.0. 'lbeN were IUb,equemlydeletecl from the wlytds 

leaving a mmtotng sample of n•108. 

Tbe regression procedure, PROO STBPWISI:, wu then utWled, lp8CUlcally, 

the FORWAJU), BACICWAJU), and MAXR opttons. 'lbe PROO STBPWIS1C procedure is 

a good cbotoe Wbell there are a number of iDdependeDt variable• to oonalder. 'lbe 

various options do not always isolate the model with the highest R1 .but rather ... k 

- f 
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the best one-variable model, two-vmiable model, and 80 forth (SAS Uaer's Guide; 

Statistics, 1985). 1be FORWARD option requeata the fomard Nlectlon tedmlque, 

BACEWARD requeata the baclr:wa!d elimmation technique, and MAXR requeata the 

maximum R2 hDprovement technique. MAXR looks at all po881ble regreasion 

equations, however, u with tbe other optioDa it outputs only the best models, for 

exampl•, the best ten-variable, nme-vmiable, eight-variable models, and 80 forth. 

MW mrntnina tbe output from the PROO S'1'EPWISE analyaea it wu decided 

tbat the following WU the best model: R2 • .38, D1, U1, tJ2, U3, U4, UB, U3U3, U4U4, 

c; • 7.87, with all vmiablea aigntflcant at the 0.10 level. '1be c; criterion is gleaned 

from the FORWARD and BACICWARD procedures (rather than MAXR) and is uaed to 

aelect the best auhaet model with a small total mean aquere error (c;), and a value 

of C,. near p + 1, which indicates tbat alight or no btu ai8t8 (B(c;)• p + 1). In tbia 

cue, the C,. value wu eUghtly lea tbml the number of patameter8 in the model 

( 1.e., eight). 

'1bi8 model WU then analysed uaing the general ngreaton proc::edure, PROO 

REG, with the W, P, R, DW, and INFLtJENCB optlona. VD' prime varianoe inflation 

facton with the paramete Htlmatea; vananoe lDl1atloD ia the reciprooal of toleranoe: 

P calculates predicted val"&»& from the Nttmated model and input data; R analyses 

the reaidual and IDcluct.a the Cook'• D 8tat18tio which ta an ovenll meuure of 

imluenoe for each ob8erfttton, the standard erron of the predicted and relldual 

values, and tbe 8tUdent1Hd relldUll; DW calculaiea the Durbin-Wateon staUstic: 

INFLUENCE prlDta the followtna diagno8UC8 UHd in the preHUt study for each 

102 

l 
I 



ob8ervatlon: the residual. 1tudentfred re81clua1. HAT or leverage value (hJ, and the 

DfflTS8taUstlc. .Jt,' 

EDmlnatton of the plot m:sm•PJUm (re81duals times predicted 8COl'N) 

revealed a value greater tban +2 ltandmd deviatloDs, that is, • poaible outlier. 

'lbia value was IIUbaequently deleted leaving a aample of n•106. A renm of the 

general regression procedure, PROO DO, U8ino the abaft but model yielded an 

R2 • .41, and a Durbin-Watacm, D • 2.21, auggntmgthe re8ldual8 were 8ligbt1y 

negatively COff81ated (MendeobeJJ & Smdcb, 1989, p. 307). However, calculatlon of 

the average leverage value, 'ii• (k + 1)/D • ,17, and mmmatkm of the HAT values 

revealed four values greater tban twice the average value, auggesttncJ that then 

values were mfluenttal obNrVlltlom and 8bould be eUmmated flom the data Nt. 

'lbey were sub8equemly deleted leavlDQ a lnal ample of n•101. 

IDminaUOD of PROO B'mPWISB opUoua, that ia, FORWARD, BACKWARD, 

and MAXR revealed slgnilcant gama in R2 values. At. 1:b1e point, a mne-vanable 

model WU cboNn Uthe but model for Nwral NU0.118: 1) the Cp value WU only 

8lightlJ MN than the number of pNdiotm8 (Younger, 188&), WMNU it WU 

� larger for other model8 wtih slmllar RI maga.ttude; 2) all variables were 

�gmftcct at the 0.10 leftl; 3) there WU a slgaUloat drop in RI uslDCJ the 

BACIWARD prooedure u om dloPJMl(l to the elQbt � models: and 4) the 

Durbtn-WatlOD atatiatlC wu aloN to a Yalu. of two, wooestmo mmor resldual 

correlation. 'lberefont, the best model oboNn WU U foUowl: Jtl •. ,48, Dl, 01, 'U2, 

m, 04, U7, ua, tJ3tJ3, 0404, c. • a.as, ow• a.a1 .. 'lbu8, the 1na1 model tna1uded 

the following vanables: gender (D1), yean on job (l71), role contllct (l72), role 

- .
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ambiguity (03), UDderut01zatkm (04), role confl1ct times role ambiguity (07), years on 

job times job future ambiguity (08), and the aquered, bigber-order terms utfJtzlna role 

mnbtgutty (U303) and UDderutWzatlon (0404). 'lbe only confl1cttng evidence was the 

value of. the variance inflation factors (VIFa) for U3, 114, U3U3, and U4U4. 'lbeae 

valuea were greater tban 10, Wbereu the VJll'a for ell other vanebles tn the model 

were approximately 10 or lea. VJll'a greater tban 10 tndicate the presence of 

c:ollineazity where, (VIF) • 11(1-R3J, i • 1, 2. .... , k (MendenbeJJ & Stnctcb, 1989, 

. p. 237). Values greater tban 10 occurred only tn tboae vanebles.uaed both aingularly 

mm squared tn the bigber-order terms, m•ktng Ulem obvious candidates for 

collinearity. In addition, Mendenball and Stnctch (1989) di8cun the need to code the 

dependent. U well U the independent VIUiablN, in order to properly calculate VJll's 

(p. 238). 'lbe criterion. vanable, perceived job strea (Y), was not coded tn tbi8 study. 

Ftnally, the R3 • .48 repreNJlting the beat model did not appear to be 111dllciently 

large to iDd1cate the preaence of colltnearlty. ConaiateDt with tbi8 ftndtnQ, the 

atandard emn of the individual beta parameten were not 1nflated, and the t-teata 

on the individual beta parameten were lltgniflcat aruggeattnc, lack of mdenae for 

colltneartty (Mendenb1U & Stnctcb, 1988, p. 238). 

llaaullldaD 1111d J\IQ-111111wa4atb'• 

Of NVWal hundred atud1•• of atrea aerntn4<J by the authora, it appean that 

none have UHd the regreaion cUagnoatica dtlC'U8Nd in tbi8 paper, aruggeattnc,that 

the rel'Ulta of modela preNDted in the literature may be WHker tban neoeaary. 

Rel'Ulta of the preaent study illuatrate that the UN of the varlou8 regrenlon 

diagnosttca can improve beat model tlt conlltderably. In addition. it llhould be 

. . . . .  
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obvious that inve8tigatora cannot depend IIOlely 011 regraaion 88lectian optloDs such 

u MAXR,,FORWARD and BACltWARD when aearcbmQ' for the best 8Ub8et

regresat011 model. Opt1om such u MAXR wm provide R2 values for au generated 

model.ff, however, the 1IDa1 decislan u io wb1cb. 18 the best model cannot be made 

without the c; 8tati8tic and other valua, for enmple, regresa1011 diagnoattca such .. 

HAT values, Cook's D, results of jeckkn1flna prooeclures such u deleted reatd.uala, 

m F ns, DFBETAS, and tbe Durbin-Wetaon 8tati8tic wb1cb. ere available under tbe 

FORWARD and BACKWARD optioD8 of tbe PROO STEPWISE pioceclure. 

'lbe FORWARD and BACltWARD optioD8 offer c:Wferent best models. '!bat 18, 

they each output best mode1a hued 011 the perticular programmed criteria 

embedded In their re,pective routines, with the R2 u the allem c:riter1oD. However, 

• 8trOnCJ R2 value la not inequivocablytbe lat ward 011 model At. .For manrq:.>Je, if

two ID0de18 with 8lmDar R2 values are 8DJ11lned. it may be tbat the model with the 

allgbtly lower RI will better NU8fJ the otber criteria di8Cuaed above and will thus 

be the better cboioe Oftl8ll. . 'l'bAtetore, tbe mvNtigator DffCk to utWae tbe power of 

theN routines coupl-4 with� dec!IIIOD ma)dng regmdtnatbe var1oU8 

procedures. Coding variables 1'9duoea the UbUhood of aollinHr1ty, and outpUttlna 

regression diagnolltlca enablu tbe mveatlgator to apenment with dropping outliers 

andimluemial obNrftt;iomU> .. bow their abNDOe dect8 tbe vartaDae acoo\lDted 

for by tbe ovcall moct.1. JD IUIIIIIMIIJ, ibefe la DOtbinO auiomatic about the proo888, 

SASPC and otber package• will provide tbe mathemat1c8, but it remaiD8 tba 

reaponail)Wty of tba lnveatlgatar to enmtne the output caretuUy to anive at truly the 

beat model. 

- .
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'lbe analysis of the preNDt ltUdy WU theory-driven rather than aploratmy in 

nature. Jn other words, becaUN of the autbora' pre&mm0e ix contb:matorJ 

JIPleWng tecbniques, a Umitec:l number of mteractton and blgber-cmter tenn8 were 

cb088l1 baHd on the literature. However, the literature i8 replete with more complex 

modela, that is, path analyaes and LJSREL models tbat attempt to model lndirect 

decta. 'lbus, future enalyaes could be improved by 8tUdying the literature in more 

depth to anive at other plawdble varlables and bigber-mder tezma. Poulb1e 
... 

varlables to be included in additional studies involw two general categoriea, that 

is, 1) Job dealgn faoet8 8UCh u autonomy, reaponalbi]ity, feedback. tut 

8igDUlcance, task wbolene•, leaderabip lltyle; and 2) moderator varlablN 

consisting of peraonallty cbaracteri8tic8 and other demographica, 8UCh u Type-A. 

locus of c:cmtzo1. and gxowm DNd lltleDgth. In addition, ai8ting 9t\Jdie8 could be 

atrengthen.ed tbrougb rep1icat10D and utOilattOD of the regreaion diagno8tice 

detailed in the preNDt ltUdy. 
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