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Introduction-----------------------------

Todey't rontlnuoutly thancfnl hyprrf'G .. pt'tlll\'e nt•n•l"rl•l rnvlronM~ntJ 

brln. obeut uncortalnty, comlpltlhy, and conm~Ginshert,l991: Strnlt0n.l994). 

Thh dynamic rnmpleorlty rtoqulrH that tnp Nana1n•' Mt'fttal mod.t• 

mutt k .. p pact with. <hon~nrtnolronmonl{llorr. su .. rrrt & nurr.t991) ond 

th•l••n..lwtshould Nakt r .. t d.-dalontln hla ... velority environ•mt(ltlwnhardt.t919). 

Thh 1tudy addrHUd the lack ornon~~atlu rf'l"rch on the 1tnte.rc dfflslon maklnt 

In dyn••lc envlron•enU by n••lnlnt tht cotnttlve prOUIIf'l or the •trateclc 

df't'ltlon ••ken In dyna•lnlty d•ulated f'ftYiron•enb. 

We esplrfnlly nptend the tot~dftlom undft' which rt,.t,....c dt<"ltlen makus 

perferw betttr and uiUmatefy Dvn"c:ONe the copfttvto bla~Hillmlt.adon! and 

dynaml< dtftcltnd.,. uslnt..,.• sl•ulotod dyno•l< drclllon moklnc P'""· 
L• ... 1Je.er Distribution G••• and PtoOple !tprlf"ll M•n•ce•enl F11cht Sh•ulatDr. 
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Abstract ---------------------------

Thill ~tudy examined the cognitive procesns of strategic decision making 

In simulatied dynamic environments. The experimental study using two 

different types of Interactive decision making games fonnd that hf!~h 

performers adopted more feedforward strategy and they pnnued 

more model expansion than low performers did. These nndlngs were connrmed 

In a supplementary study which manipulated to force the subjects to use 

feed forward strategy In their dynamic decision making. Results suggest th11t, 

In dynamic decl•ion environment, the performance relies on the decision 

making str11tegy that managers adopt, I.e., feedforward strategy rather thnn 

feedback str11tegy. This study concludes by dt•cusslng Its implications 

for theoretical development and strategic decillion makers 

In compln dynamic environment•. 
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Introduction-----------------------------

Accordlnc to Edwnds(l962), a dyna•lc decision maklnl( r~ulrea(t) • !erif'!ll oF drcl!don1 rathn than 

• sln .. e dechlon, (.!)these drciJfons are Interdependent, I.e., drdJions at onr point tanttntlnt 

the pe•lfble df'Cltlon of ne:rt period, and (3) tnvtronment chantts. I.e .• both autonomoutly and 
a1 a C:Oftttquenc:el ofpreviOUI drcillon. 

BrehMer(l 990) auerted that ftrrt, dKI1Ion maker nn not exercise full control ovn the rate at which 
he hu to make a decision or choose the moment In time when he will make his ded!don. 

Sftond.. the dyna111lc decldGn maldna proc"l Is not a one shot nse but lnterdependmt and 
this make It more l111porbnt for the process orthe behavior. 

Third, each t.sklrnust be denned by lb time schedule. 

Dl•hl ond Slr,.on(t994) concluded tho! th• mmt.l con•tructs and hturt..U"" •uhjorl! hrin~ In htar 
In compltl tasks are dynamlafty dtfttlent, and subjec:ta are unable to account well for delay• and 

feedback effects bealuse, nnt. people's Ill ental reprnentallon• ofc:omplu tub are hiKfwly 
shapflned. tendln1 ta ndude side errec:tt, fefllback prec:esst'l, delays 1nd other elements 

ofdynaadc co•pledty, and secend, noen when thne elements are knewn. ~ople'!l ability 
te tnru correctly the Mhavlor of even slwwple fHdback systems II poor. 
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Introduction--------------------------------

Frrdfntw Rnl "· f.rdhRck dtntrey 

Ff'f'clhuk ttnltiO' lndutlf''l • d«hlnn "'aklnt to tf'<~pnnd In lhf' dlnnpancy I'M'twun 

lff'ddnn md:in1in f<='T1·1 f't'tfnd and tMulh oft-n pnifld. fhf1 I• npfalnf'd fot Ill •rrtt''fi 

orodarthr Pf"'fM"f' ... to thf' tf''IUitJ rrnm thr , ••• lcrinn(llrf'hmn.l99f't) 

In cnnlnd. fH-dforwud dnlf'ey lnrludf't • d«hlon m•kintlhntu~h modrl huih.llnl( "''Ailahlr 

1111r.n prrlnd u•inc thr cumulath·r lnrttrNaflnn until t:n-1 pt'rlod frnm prior knuwlrdef' ''r nll'mory. 

What It mun1 to tf'nnat.r • mndf'f h:w- r••l lnrorrnallnn It, u•lnl padlnformallon tn f!tnnatr 
• dntrelc mndt'l that h •prfluhlf' rhtun and patl 

Which h dlrTnrnt A-nN ftf'dhac&c dntt't:)"{Rnhmrr,f9qtl}. 

lin"'""'· ,IKhinn maklnt •tndln lmJ'IIf'mrntrd lhf' d~naraic f'n\'ltnnmrnt hau• not yf't 
clnll wUh trnn•l nunatf'ri•l t>nvlrnnmt>ntHlrrhMtf' & Snnmuck, 199!0) 
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Materials-------------------------------

fht> til}(; •ltn h•• nnl~ twn ph•u• 11 nnrm•l f'h•n in "'hlch huth lht> nrth·r tJu•ntltlf't 

ftnftl fhf' tf'lailrn •ntl thf' •hlrMf'nlt fr""' lhf' tflttrlhutnn art> <~lllhlf'; :and 11n ahnnrmal ph1nf' 

dnrlnt: which thr whnlr· .. lf't nunt facr • uvrrr •urrt:v •hori•Cf't•h•rr lnCTf'IIU 

In rrt.tlf't orclrr: run •hlrNt>nl frruw thf' dldTibutnrl lmrardl•tf'l~ fnllowf'd h~ • th•rp tlf'CTUU 

In rlf'm•ndfno nrdf't frnm rf't•llrn' f'IC"f'nlu •hlrnunlt frnm thf' dhtrlhutor). 

Tht I•Nrr :~hnorm•l rh••f' It durl~ dlfTrrt"nll•lt'd lrnm thr norm•l rh•u• In ROC. 

Tht Pf.C: ~hnul11tlnn h mnrf' cnm rln lh11n thf' RIX; In th•t It h•• n•·r dt"ddon url11hln 

and fr111r en•l 'ulahlf'1 \lnunur, tturr lot no th~~rr cnntrwotl In lncllutt> lht' twt1nnin1 

n( an ~thnornul rh•u-. hut rathf't • t:ndual wnnf'nint u would ncnn In tt>lllllft 

wilhout an,- dnftulic dt>cruu in thr aoal '•rlahlf't In 2fvr an uri~ wunlnc nrlmprndlnc prnhlrmt. 
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Experimental Design---------------------------

II n( Sub.iect. 

F-~periment 

Tuk Material 

The role of Suhjects 

Tbc nhjeclive~ of 
e.xper intents 

F.xperimenttl 
procedure 
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1st Experiment 

Singles: 6 per.H1n1 
Pairs: z•6 persons 

ncer Distribution Game{Sterman.l99.l) 

As 1 wholenler, Vbe mttd decide 
the quanlity to order quantilit'\. 
the production cap•city of the factory, 
and the tmount of inventory the distributor 
hu in store. 

To minimize total inveotnrycosb: 

Tho R[)G WU played for I period of 
JOmonths(two and a halfyeus). 
Sub.iecl" were given I ~0 seconds 
to ucen tho !ii:ituation nn hand each 
month. after which they were required 
to enter the order amount tnd justifY their 
deci~~;inn.c~, and then the next p~iod. 
indantly be~an. 

lnd Experiment 

Singles: 14 per!iions 
Pain: z•t4 per'i:on,; 

People Exprns Mtna!eme-nt Fli,hl 
5imulttor(Stermm,1993) 

The player decides the numher uf tircnfl 
to purchue, marketin@: e:tpen.c;eo;. 

lhe number of persnnnel In h.tre nr di5mi<c: . 
airline fare,, and the nn~e t~f ,ervice!ii 

offered no hoard. 

To tHain the optimal gro"R:th rate, 
market shue. net profit and stock rrice. 

The lnd experimenltl proceclnre wn 
identical to thtt 11f the firc;t e:<rerimcnt 
e:<cept fnr the fact th•t the e~rmmcnten 
~e-nt more time explain in~ tbe hnic 
,true lure nf the PF.G due In its relative 
cnmple.xity. 
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1st Experiment Results --------------------------

The dirfff'tnct 1-Hotw('en tht Sin~~ and PAir ~011p1 

hK•m~ t:rutrr u the Jitllmf rrocf'C'd~d 

Into the abnonnal pha!le. 

0f'cisinns made by the Typical 
Pair and Slncle ,uhjt'CI 
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1s1Exp~nmeniResuHs -------------------------------------------------------

Th~ dHfrrt'Rfil' In thp nuathf't •nd df"f'rtif~ nr lnfrrm(Tt htofWf>if'R thf' p•fr and dnltfe- rrouf" 

It intlrnlnant durin I thr normal phatP. whl!"n th• •urply and d.-"' and fJ"Itrrnt atf' dahl e. 

tlowf'1>rr, tlurinR thr abnornnf ph•••. whrn thf' d)"nal'llllc ~:h•ntf':l In drnnnd •nd tuppl~ 

inrrnw lhf' cnmrlnlty orlhf' f'ft\'ltnn"'"'lth• r•lr ernup mad•. crntl"r numhrr nflnff'tf'hef't 

rnt~~p.rrrl tn lht' •inlff'trnupft(IOP.•.n.J~. p<O.Of!.«:) \fotf'O\"f'r, th•lnfc-rf'ncrt madr 

h~ tht pair rnup wrrr altn nfa pHfft' ,.-.rlf'ty(t(I0)<-1 ":"6R. p<Q.Ot9fl). 

Nnnl "- 1,\hnn., "- --a 
~- r.r.,..... ·~·oljo.u- ·r.;. ........ ~~-..~ ~ )j ---&'f---------m-J- lrr6 --~ 

lnir=u !1-1"' ~IO)•III'ofl~lfi<'T)•Otmt :~IO)•lOW..~Ifi.":T)•OOI~ 
IMniv•fJ"""' )11.0 ni 900 I:Jl.J -

"""'"""I'"'"' ~11!)•1""-\~111 'T)•OI!n; I~IIJI·L:Ml.l"!lti>T)•O.oi'M 

~umher lnd tivM"'itv tt( inferenc~ Sinp:le Vt r•ir 
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1sl Experiment Conclusion--------------------------------------------

Thr '""'It' nfthh rt(W'rlmrnt durl~ rfrtwon•tr•tf' tfut Pair •uhjf'Ch, lhroulh dlnt~rnt lnfrtf'ncf'S. 

re~ndrucl rnorco cctmrnhPnshr mnrh-1\, rnhandncthrlr f'ffKthrnrnln dynamic de"cltlon maklnc. 

Th• lf.«ot"t Ohtrihutlon (:1mr lc an nuNIMpllnntlnn ofthr rnl world. cnnshlln« nr 
nnl~ nnr drddnn "•riahl•. nnr cnal. • dnrty ciUTII'tf'ntbtfflabnormal rh•uo ~tntl 

1 cinrf• t'Dttf'd mndt'f. In thr adual hu•lnMI world. hnwnu, thrrr lc bound In hr mon than 

nnr 'ulahlr that drc:ltlon malcrn nft'fl In manlpulatt', multlrlr ~nalc. 11 urlrty 

ofrnnihlr modt'h n(lhr f'tnhlrtn, and no dr~~rfy dhtfnruhhahlr ahnntMaf ph au•. 

Thrl"f'fnrr, thr rMults orthh rtr..rlftlrnt nf'fllln 1-Mo r•prmluct'd with a •lntulaUon pmr that 

Is a rfocrr rtplin ofthr cnm,.tu huJint1t world IG Juett!"." •uch an •rrumrnt. 

which was th~ purro•~ nfth~ •~cond npf'rimf'nl 

S)"Mm Oyn•ml~ ·9~ YonU'I Unlv~rslty, Seoul, Korea 

1sl Experiment Result--------------------------

This n-=ure compu~ th~ nnal raodrb: constructed by the Sln~le .:roup and the Pair ~roup. 

The model construmd by the Sln.le J~:roup corubts only orthe lncomlnt: order from ret.ilns 

and the !1hlpannb rrom the distributor, onrlookJnc the accumulation orlnv~ntiJry. 

... lrd; the Pair modf'laccounb not only ror dlrnt lrnpad or the lncornlnc ordrr rrom the retailef'll, 

but also ror the indirect etr'erll the customer demand will have. Second, thco p1ir mndf'l tl'lkes 

Into con!'llderatlon the dldrlhutors that h.ve no direct rel•tlon to the suhjt'd:'s wholf'Uif'r, 

hut who lfC' nrverthelest dockC'd by the nme (adory 81 fhll o(the !CUbjcod't~ dfslrihutor. 

<A>!'initlt!:llhitdl 

........ , .. __..., 

r~:;_t:;:B~:§:l 
.-g. r.ir ~lh;rdl 

,_,_., ........ 
·~-=...,i-=-=_!-'"-'"" i-.:-.::...F..,..._-r:::::_l-..,., -r:.:-;,~j 
t::;;;;>'~.J_-,-_ -~.,.,.,._ ""' ""'"--[~J-.: ·----L.~:· _ _, 
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2nd Experiment Resun--------------------------

rhc fe-!'1Uit1: indicate thallhe Pair ~roup did nnl nec~urily msk.c more inferences than the Sin£Eie ~roup as could rea.;;onsbly 
be expected based on the r~ult!J of the previoa• C!:ll:periment. Tbi.• could be interpreted 

in terms of the futt experiment n t pltw:ible explanation for the lack of difference in petfomunce between the two grnupt~. 
Likewise, tbe f1ct that the HPQ group made more diver"e inferences 

relative to the LPQ group ctn tcconnt for the superior perfonnsnce of tho I fPQ grnup. 

Tho fnur performance meuures: Singles vs.Pain, High V!O. Low rerfnrmen 

~., ... ... 
iiPQ 

ll.PQ 

Difference!': in terms of inferences:: Sia~lesvs. Psirs,lfigh V!O. Lnw perfnnnen 

lbirfmnta.t~ Nlrnhlr cllnkwKar Di~yu!Tnftn"ne'a' I 

~-· 
1;:;, 

'""M .I"'" \."" .. I'"'" I In- IJ46Z IJ2.1S jl?2.l !D.~5 i 

t-tc«l,-ltl~n:nt27t IP(Itl..>.:n-o~ 

1? 11 l:wtJJ 11~01 12.5 '" 
ltJ'Q I!IPO 111'0 !uro 

I
III'Q 

~'- ~~-----LF!L'J>._~~~---_l_JU!..!.~ ~~J _. _____ J 
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2nd Experiment Conclusion--------------------------

Th~ rrsullJ froro the sccund ctpcrimcntlndluU that pairin&•ubjrclltoecdur doc-s not 1uaraniN 

hi&h puformann in d)nam ic dccilton raaklnll. One p0t11blt nun or the lncon5islc'ncy be-tween 

hi and !nd npcn• C"OI rctult nn be found In the nplicit dlstincllon betwun Lhe noraul~tnd 

lhl' abnormal phas.-1 in Lhe UD<: 1i1Dulatlon. inlhe PEG simulation. there was no naarkcd 

:~bnomul phase, whh:h could account for lhe l.c:k oft.llffrrmce in perfor•ance between 

the Slnale and Pair 1oubject. llownf'f'. the posUI"e c:orrdallon bdwnn lhe nucabu, and 

csp«ially IM diunaty of infennu•. and the hlch perfor•ancc in dyn••ic de<laion 

matuna nntaln~d con~htcnt throuahout both npl'tilllenll. 
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Conclusion ----------------------------------------------------------------

Wt •tJ:U" that thr key •UU't'll (actor m dynamec decision auk.Jng islhe number ii&HJ 

up« Iaily I he diUtsll)' o( ln(rn:ht:t'l. 

1"11n .. ·on.tructctJ a rw~od~l th•llndudC11 alllhe haporblnl .-nUiirs ~tnd nlation!l, 

"'hnuslhC' Sin1l• .:roup't ,.odcl "'•s oursimpllli.-d. 

thr num~r and u~<ully lhe dl..-~rnity oftnrcnncn nude w•• 51111 dluourcd 

lo hue 11 •i&rulkanl iap•d on puformann n~n in mon nmplu t.sk.s. 

rh~ Orn~l clpenauniiJIUS lcarchl'd for. Glclhod of.-ncouraginl the de,:llion naakcr 

lo ra•ke 1ouch dhcn~ •nd num~rousmfc-rrncC'I&n onltr to hapro"e the quality of the decision•. 

but only the mon brutc-forn NC'ChOt.l proud clf.-c11ve. 

rhlJ •tud, hal iatporlanl impiJcadORI for haprO\otlllent of the quality uf d«hioru raade 

in the d)'namic cnviron .. C'nl by prnmlinc• n.-"' fra•..,.,ork suppurtC'd by crapirical rcsultJ. 

It f•ils... how .. ur, lu considl'r raore powerful faclors, such •s mutlvallon •nd cmoll.on. 

Futun resurch should contJnue the dnnd of this aludy to de-velop leu conspicuous :snd 

more fustble m.-lhods ohtdlnc the dC'ds1on maker. 
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3rd Experiment 

The third nperl•ent was conducted to lnnstJpte poulble •ethods ofencounrPnelhe dedslon .. aku to make 
dlvene inrenncea in !.lyna~aic: decision makln1. 

lrd E•porimootai Do•ign 

Direct Enforccmeot Model Sp1co M1p 

lll•apat.-II'..U.•Jcl•l Ill•~-.. ,.. ... ._ 
ltlliltMtllllllt ... Urnt.n" ...... ,.. ..... ,.....~. ..,. ..... dil........... . Mtp~AJ't ..... dii .. _U. ...... .s-. .... - .............. - ... c-. .. 
GlcU.IIIII•te~-. •-• ....... ••..._ .... _ ........... ,....,. 

......... ., ...... )«'. 

The rnulb from the third e:tperlm~nt renal that pro~ldln& the Model Space Map dld not Ia. pact on the Onal 

performance of the •ubjects. Thb seeDII to suea:est thlll Indirect cncoungnsent ordtverpnl thinkinl ~··an 

external aid is lnaufficicnl to improve the quality of deciaion raakin& in co•pln busineu si•ulation1. On the 

olht:r hand. the direct cnfurcemmt ofdl~erse Inference• provcll to be a \l'ery di'Kti~e way oflmprovinl 

performance In dynaolic decision maktna. The 'with ENfi .. eroupa were supe-rior to the 'without ENF eroups in 

ter .. s of all four goal variable•, and the dltrerences bt:tween the two groups were highly signiflunt (Growth Rate: 

F(J,I8pU.22, Pr > O.OOZ; Morket Shore: F(J,I8)'=8.99,l'r >0.009; Netlnco111e: F(J,I8)=16.1Z, Pr>O.OOI; Stock 

l'rice: I•P.I8)'>Z4.28, l'r>O.OOZI. 

Syslrlm Dynamics '96 Yonsel University, Seoul, Korea 

Reference----------------------------------------------------~--------~--

Barr. P. S. & Stimpert, J. L. &. HuO: A. S. (1992). Cogaitivc Chango, Stulegic Action, and Orgaoiutiooal Rcoew•l 

Strategrc Managem11nl JuurnaL 13: 15·36. 

Brcbmor, 8.(1987). Sy5lcm.i De•iga. and tbo p,ycbolosy of Complex. Syslenu,lu J. R.alinw.uen and Zuad.c.P.(Eds.), 

h.'mptrical Foundallotu of lnjOnnahon and Software ScJem:c J, l'leown. NY. 

Brehmer, B. (1990). Stuh:gies in Real Time Dynamic Occliioo tl.hling, Ia llogarlh. R. (Ed.). lrurghrsji·om Dectsron 

Malcing. Chicago: University ofChic:aso Prcu. 162·279. 

Urchmcr, D. aad Svenmarcl;.. P. ( 1995). Di5tribulcd Dc:c&.ion Mald113 in f>ynanUc Euvironmcnt5; Timo Scales aod 

Ar4;bi1cclwcii of Decision Making, Ia Caveroi. J.P., Uar-llillel, M .• lhnoo, F. Gil., &ad JuagerflliDO. U. 

(Eds. ), Cunlnhullons lo D~c:urun At,JAmg, NY :E~icr S~.:ieoce, I j.S-17-' 

Diehl, E.,&. Slcnnan, J. (199j), Effects ufFocdb•ct Cumplcxily on Oyuamic Oocisioa r...t.Lia!. Orgam:ahona/ 

Brltavwr andl/umun V~tt.1SWn Proce.ssu, j2 (2). 191·21 '· 

Edwards, W. (1962). Dynamic Deci5ion Theory and Probabilistic laformatioa Proce5s;iog, Human Factors. j9-73. 

Eisco.bardl, K. M. (19¥9). Mak.in.g f'ul Strategic Oociiiioos in Hlgh-Vel~ity Envirowneats,.·JcacJtmyofManag~tmenl 

Juuma~ 32 (3 ), S43-S76. 

Ericuon. A .• and Simon, H. A. (1994). ProtocoiAnalynr. (lad FA) Cambridge, r...rr: MIT Preu. 

Gitu;bctg, A. ( 1994 ). Miadi.og tho Compi.:lilion: From Mapping lo Mulery, Strategtc Dec:1s1Vn Journal, I j, I '3-17-'. 

Slcrman. J.D. ( 1994). Lc.arni.og in and about Complex Syslenu. :>)•stem DyntJmtcs Revrew, 10: 291-330 

Syslsm Dynamic• '96 Yons~ University, Seoul, Korea 




