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A Study on the Determinants of Research
Productivity among Professors of Science and Engineering
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Abstract

This study is a critical assessment of research productivity through publi-
cation among scientists and engineers, This study scrutinizes previous findings
on the correlates and determinants of publication productivity; provides
overview and organization of that knowledge : indicates gaps and shortcomings
in the research; and identifies the questions and issues which are both
answered and unanswered.

Through the analysis of the 223 mail questionnaires collected from professcrs
of mechanical engineering, electrical engineering, chemistry and physics, this
study obtains the particular determinants of publication productivity at the sci-
ence and engineering schools in Korea. Especially, early research productivity
and the number of doctoral students are very important to publish good re-
search articles. Also the qualities of professors’ Ph., D. institution and employing

university are critical influencing factors to publication productivity.
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The data are analyzed using correlation, ANOVA, and multiple regression
analysis and all the regression models are statistically significant. All the
variables in this study are focused on the socialization of individual research
scientists ard any psychclogical or personal background variables are excluded,
because the perspective of this article is not that of scientific sociologist but of
science and technology policy interest.

This study proves that there exists an ascriptive advantage according to the
individual background such as his Ph. D. institution and employing university in
Korea. This study also shows that all research resources and research
performances are unequally distributed. This result proposes that supporting
basic research at university must begins with relative assessment of
researchers, departments, and institutions in consideration with their research
environment and to evaluate researchers in compared with excellent research

university like SNU, KAIST, POSTECH is unequal and inadequate,
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9} A A (reliability) & Y34 33, dF2AFA9) sldxe] Agay FoAL AL
A s, AFA Al Aol dig Hrtel v#E W E Jg £, JHAFA
7b €3, 47y AY B9 ohlgd HAEEAMY AAH YIE B AR =FEUE
g FalMoldh. i, A7 A7 A EH R FAHT, Ao 5o 93]
FL£H3, HY7HE, S =Fg3e #HAHo]l utz AFAAHA (research pro-
ductivity) 2} 7}% S4ZQ Folagtz & 4 UcH(Fox, 1983).

2 dFdxe e #3rle £E9 F4H A HY Ae oA dgusE
o] ATANY FFaQd I 2dE 2324 g B =89 23 (s
Atole] =EWrE Y A4l 9lo] F R U(determinants)s} WEES] FAE B3}
E Aotk old A FoM EF © =WH JFAYMALL I E=FOZ
FR8a, @ 98¥ A dis & A7 dig MEFA wAFH xF3E
T3t @ s S50 234 W (context) A 7Idse 2F ¥
o E4§& ¥sle ol

0. oled 23 : d78L4e Jgag

A7MA49 FFadd HHAME 197049 olF B A7 APHAEd),
Long(1978)& 1957, 1958, 1962, 1963de] WAlErelE we AEBHASE pyos
A& At el ate] faol B AFUOE Faste AES JuL. o
Q@M E Reskin(1979)9) A7k ThEAl =S YESY A4R4E 238 474
Bge ABAY 27 TR AYY U 24739 dWscte Tasde AL
ST 247039 9% Brld ZA Yste Re oA, 377 AN o
FAo)7A Jedth. Long et al. (1979)8] d7& A& FetAolA UM disto] =
2g A7RAYLL ATsE Aol ATAVH W 2 Zrtadde] Hn oje] A
£ oot YAV e 2 YL 237 Ade AL *AUD =L AL FPsE
lze) d3E ozt uabs Hold AL, Bris Mol e AHY, 4E mRL
guay 239 AYo] B AYOE Zopw goy, s BE AFATA
£ ol 2957 g2 FHF Yo thgt Azl AujHolxk.

Liebert (1977) & #2¢ A7uAUs =29/} d749 YSof 9ge nAg



e Ag HEENE A HAD. Wanner et al. (1981)9] 7€ AAHH AL
#8, AEFHY e wBLEY Fo|F & EAst AAAEY A4 g At B
ol ¥aseg &7 $5490] g Fasy JEAAY AFe LE5o AR
Aol 4L 7HAGE RE B olYix 2&%He] 44T EEERS
F9to]l #AE ¥¥ Drew and Karpf(1981)9} #8txte] Aztel A7A ¥ Y5349
A€ ¥3 Cole and Cole(1978) 9] A#7F Arh. 71&9] 7NN SFadd o
T ATFES Fo ueEE 2% FYsd (F DF 2o
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Bayer & Dutton(1971), Drew(1985), 9} &€ (1987),
Lawrence & Blackburn(1988), Messeri(1988), Kyvik(1990)
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Price(1963), Crane(1965), Hargenns & Hagstrom(1967), Lightfield
2AGYQEZ (1971), Hagstrom(1971), Reskin(1977, 1979), Long(1978), Blackburn

b | et al.(1978), Mittermeir & Knorr(1979), Long et al.(1979), Chubin et
al. (1981), Y¥9(1987), F4+%8(1993), Debackere & Rappa(1995)

Reskin (1977, 1979), Long (1978), Long et al. {1879),
Chubin et al. (1981), Debackere & Rappa(1995)

Hargens & Hagstrom(1967), Hagstrom (1971), Blau(1973), Cole &
2 & 71 # | Cole(1973), Pelz & Andrews(1976), Reskin (1977), Long (1978),
4 F % 9 | Blackburn et al. (1978), Wanner et al. (1981), Long & McGinnis
- & | (1981), Drew (1985) , o & 9(1987), Allison and Long (1987, 1990),
Debackere & Rappa(1995), Baver & Smart(1951)

Ha gstrom(1971), Wanner et al.(1981), Arnow(1981), Drew(1985)

T A gawaoesn
3 -, | Cole & Cole(1967), Blackburn et al. (1978), Mittermeir & Knorr
= | (1979), Drew (1985), Kyvik(1990), Long et al. (1993), Z4+8+(1993)

Crane(1965), Hagstrom (1971), Long (1978), Allison & Stewart
=23 o A | (1974), Mittermeir & Knorr(1979), Allison et al. (1982)
Cole and Cole(1967, 1973), Reskin(1977)

Selgetel e A74uAs JFLAY REH ATRE JAHAWY), N A B
(1990), F4F2(1993)e] A7} 9lvk, YR80 AFE AABAYA ZFEL
W4oE FWEED Folegs B e IFRUL EAGAG o Aol E
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A38(1990) 9 7€ FHFAGY ¢FIATFIG AFAE A& 390089
4g ddez JAHY(1987)9 2¥E adz AR3toq AdEFxE EAsd
AFAME FH /I F9 LEE Y /UL dHAAAR Y AR, ALRe ¢
& A 257189 FEFEo] IFH] A W

FA4E01993)9 AFe FIAGAGe oFA A ¥ DBE FHoz Ed,
3}, Z1AFY, AATHY 2080 S HFLeR A, AF, FAF T U 54, A
WY, 12, 2AXAY F9 dige] {8, HEH BPZSYFH ST F] B4
€ 43U o dFdMe FAAS K3 AEsstd 704, 808 =9
FAASAY $59E AL, AT JEH/ A HRE Y g9
HAE olF vz ditte] YEHE o] AFAYIEol £5E FFE Aol 7€ A7
dqMe £E3 GFRE Eokgt & 4 Qi

1. EhEH ufZa oLty

MU SAAYY FEL2 A= FEF W3S AFYLE9 F2F W
B Fv olfic U X209 FHES AEHA X9 FeA ALY FHE
TR ARBGA 7 FFol7] 2otk X, A HA ] o] 9] s}
AMAE HAIHNPLEA olFd] RFHL TA HAL v oA AREC g
ALB s A9 25 T3 F%A A FEE BE2A) He Aeld. 2y, SHE
A iR o] TG vAe G Aol webA ZtAasAH € Zeld Wl A
T AL = HASA @ ol F 5T AUE L&71%9] JFHo| B8 7
A 288 Rog WA (Debackere and Rappa, 1995).

AFEL g A EAdA 5T FhS ARAHE Fodsy, ¢+ dHEL
qA 4 AzusE 27 drh o] FAAA £ AxaFge d7E F3l

EEUEE A HE, o]Ho] olF AYTAY FFL vIAA € Roloh
kst 712 AvolA B2 A S5 B ZE2 948 AL 27 =&



4E HHol Fasigxr g1 U7l wEolt(Blackburn et al, 1978: Reskin,
1979).

2 2N HET 247|BY 7

T dife] 352 JEHE Rol Yo} IFaAL A BHE=S SEE A
AF wiFAclAA 423 B2 Q77 A= gtoh MR $£& gt gz
dgolgte HEH Ag5e HF 2FF 8Ude 5% dre 24 dEde
HAes & $£94 Zog o HYPHT UNcHAllison and Long, 1987). 2R
gAdozA ide]l AT A7dAo FBAUl FAE ASH dEH Axng
A 23, o SAAN HAY Feode oA 247139 F&ol AR FY
of g&g vjite Aol (Crane, 1965; Hargens and Hagstrom, 1967: Long,
1978; Long et al,, 1979). &3] AFA7 A& YA} HSS3 2710 Wiges
AL woli= 24 d¥dH Axrfd 540 %S vAde A+7t AulF o
t}. Crane(1$65)9] ¥F& FL L] €07 AFA7 $4% T2 AYe
Wy A olg utgoE & dittd] RFE JLETE AE FFHE den oA
& QA wAF FAol A3} & viAde FAHY HYL 4dHIL . A
A9 ¢4 FEA WAL F2 /|ReE AZPHE o Yo ¥FL vF F UL A
ojt], B3] HEL FAste AFAENAE F& Y Z+2 d&He Ao] 7
UG @ Y ot

3. (AWMLY £5T(8e| £E

Allison and Long(1987)9] QA4 23td = LR £9 A3 FoN 4247
o 252 dE4ged Yo FFE A A =ELEY Fon ¢ FL2 VB
29 #¥Ye ojFe F¥L vAe A JA ELEY FIde dAE AU
Debackere znd Rappa(1995)¢] dFelrMe 3 712 d&se A UM
Mo =R giE=He d7AdF} A Axws, SAdede FE3 A=
T A, MUY A /AAF ANE WALZ T 8AF] AloldlA o=
o dgdoiz Fgste /HE B} BE 059 d7dME A4 o Fad



Aoz Yehua oy, ALY e wiAg L oo A% ¢4 depdde A
Lol AFAY olF FL& Fu29 FFYLH 5T AT/YL AR T =
FeEo] o] T8 & A UASE veddr & F g AQY d7F8H
2 Jehde 323 JHE F& dFe] d&Hed Foside d+& Hargens
and Hagstrom(1967) 3} Cole and Cole(1973)9] |78 ¥38d gd==3 9.

4 2BI|B $ED ATYLY

£&7183% ATAANAIY BAE =8 Aol F& HAM FFF AFAA
& AFae 22 S fEsteA] ohE 58 A7 F& 2F02 33
A HeAd dsiMe oMHE e B FEolt. 24, Long, Allison,
McGinnis§ F422 3t FAE AloldAe 24583 Ee 239 $4490 I+
Ao 9L vAEe FAN 2de w¥er Fevex U (long, 1978; Long
et al. 1979; Long and McGinnis, 1981; Allison and Long, 1990). Allison and
Long(1990) 9] AFoqM & 7|&AToAM e & A7 $& 3o HF&A €9
€ A A3} 74 (selection hypothesis) F& a7l Y43 & AxEH/IE B
Evte 2483 9 8r14d (department effect hypothesis) & AAHoe g 78 71&
d g7 £471, d7Ad A §EFH JF 9 st AFANEE =Ude FE
€ Y. £ EFT 7P AFAR SoF AT FANE + de 7]
HEg FoAdgde AL gARSE FEH wiFde] F EL +58 dF4A de
QFA7E FFE 71FoR HEYFA Hol AT L Fole A A3 $HF
alee] AAolatr & 4 U}H(Craue, 1965; Allison et al., 1982).

5. 227|@ $E2 APHY

AFBAL AW ATHANT BENY] o BERY AT 25718 o
FRFE Paste W52 A AFYAY) IR oR AgEn e, 2
olfre dF@Al IH FFs7lole B ofegg 7N7) wEolch(Lawrence and
Blackburn, 1988). @749 &&71%0] A7YH ) FF& v Rolde P g
A ol%E HBHoz H9Y £ Utk FAUE FAASE ATA A7



d, 5% dFzxn, %% FERIF GFdd g AHFQY Aol & Ao
(Crane, 1965: Long et al. , 1979: Pelz and Andrews, 1976). A3 4@ Q73
4l & (research university) 2 Q7FAES] FAGTER} A2 & SFEEE AT
F AEE JAFINYL ALY £ de AR7F A2 oA/ Uity S5 &
e G7PHERZ ddE o d43 dFIRE FH9E AN ARG
(Debackere and Rappa, 1995).

2483 e 257189 540 MAAFAY AFANY gl Aol FoF
8Qojele AFE 4T3 Wel EAsH, 433 HIYHAEe IFHsLE APPn
1t} {Cole and Cole, 1973: Long, 1978: Crane, 1967). {dule} AFQldo AL
Drew(1985)9] Q7oA F¥Ho] HAFHIL Uxo] dFALe2N Fa% 982
ok @R, d7Y9) AFAHo] GELEZ AF AN Y%L uAGrEGgE F2
247189 F€3 ABH A TH AHoz YL viXA 8 Rolri(Liebert,
1977).

AU dFFyel Ao} A7, A7V Ze A7VAL A9 FAH 59
e @AZ AAY AFAEH o Fo] ATHNY B FRE vAY. A7
& B8 ¥4ozE F¥ec a0y, A4 $440] EEUEE AANE A
BogE A solol @ Rolg.

£71%0| Be FAs & A7A4Mo] Hol glow AyAez Foo) thsial
MY G7RAA $HE FE 4ol A& Ao, §¥9} YL FoHBo] g
& Ry Agole AFANA S dole] Fgo] BE R0, ole AN
248 7HAE RoltHDrew, 1985). BE gttmsel d¥e A7s B9 7}
Ao, B A7 FAY A7WF ZN BE T4 10% F4e 47t ge
detze] F¢ ZFerdel BL Aoloh TERINBOMY e 4o 2
A4 FeFdololel Brie AT AFVEE detel @ FRoldT FyHe 97
o YYAT Yov(Barnett, 1992), 2571H FF0| ATAMA] AP v B
oy, Felpde +EE 9P A Ao Moo FYydy 42L& APH

o
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BEANTRAA 7ol Sosle AZE AdE Aot

1. Syn ALY

Bayer and Dutton(1971)& %o}l A7 A4 &L viXZ o, dFel o
€ 74 uge FEEFAY §4d g2 gda2dx e w3 Ut A%
A7t 4T dolE AYE F&T Y JnE AR F gleng AR H
X, A% g2t AFq8e] WA HI, 9% BE 25BN AFY HE
< AFBIEY FFE viNe TR HFLE dATA B

Cole(1979)9] A7+ 6719 FHEHE oz & A7 $E3Y 234E §
& A =BLEY F Atolodle 4 FHAA SAFE EAG. o] AFAA
A3 ugt 7Ll Frisitirt 30t FdolA 40th xute] AR L olF R
olFde FA¥UL FAt.

8. EAl(reward system) SAYLHA

spete] wAAAAC G YA TS FUYJEY AFHIH Fdsge 2dFe
Azt Ao ok #eolMe BAMAE Mertond] #Htigle] olstd A58
SYge wet P Aol RoHe RHFoe g YHEe RAFIHEE H
o] Aew it B HFE Fode I7Y3(research performance)e] AFTZ
€ A8 /M $2¢ 90l Holok djn 5o it

A7 B AAe d7EAF dig AFoEZNEH 25 A E(re-
inforcement) 2 256 v]E €l 78FE g REY A AP e
el FAA ol EFHY] A9, ¥HH o)) AY(ATw FHIR T
ddde A9 A5dd 2 g3 3 @-bol e Aolatd, Ade HTAA &
7 =89 U8, TREZVEY FHA, vFHY A2 ForYEH o HEYWE ¥
stk wEbA, Agbe 2t ATEAAE TET UM, AU AF=Fol el
ojslA A8E w, oo s AFAt ¥e dFoZREY e 5 g ¥ B
L AFEEE THIEE AFTE A& T (Crane, 1965: Cole and Cole, 1967).



9. B4 217 EE

HAo digod 713 gL FE2 v3 Ade FAMN FHF d9 714 (cumulative
advantage hypothesis)olt}. oj& go], o|d s dF=Fol 27t AFEL
AE 71FoAM 873 71EE SABLEN FEEI 28 4 AP L WA H9,
azg AZIZ A4FHQA AFE £S48 £ UE F/HEQA ol BASA Ho EF
Aol wolAA e Holg. E thE o]F L ANAAE et oA wrALg}
§ Z2aYe FAL o WA Eo. F, HASHE HAS}L @ F, 7
¥ A7AYEA FAE uEoE ANAE 47 /1B IFHA HY, 2HeEH ¥
HHo2 ALHY AT A FAE FA) FEHA Hol AFAIGl EHAA
"rh= Ao} (Allison and Stewart, 1974).
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7Ha 1.
7H4d 2.
714 3.
7t 4.
7}4 5.
7} 6.
714 7.
714 8.
74 9.

MAe] A WP AT4

MU FEH iA@Y FES 257189 FE3 Fo AR BAN At
Mol 271dFHAGLE 247189 FEF Fo] 433A7 AT
A&7139 £E& AFANIFH S FBIAN AU

2&7189 g9 me A o)t Aok

ATEH ] ot AFYIAG Zojzt Aot

AP AT Fo AR IAN Uk

AT et B F&o] @A,

By wet AFfAe zolst Ut

A3 ke daaAE ok

B 479 AdH AAe L dFgddA g8 B2 274 =£8 B ¢EY
AFA7L olFE )& sute g =8WEd dd F3EH, FEFH RZH A7
3} (achievements) o] 45802 F& difd] JEHo 5 JYEH} F8X
FEHS] AT S B8 =ELE} FUIER o]ALE TN &47)B4A HF &
% 59 RS WA dozn AFALY 5L B dA =BUEE Bl ¥ &
Utk Aotk ¥ A79 =¥ [2¥ 1]3 Zen ol& FFdr A% /4L 3

233

2. Ho| =G

¥ =3

(E 2) F2 BT % 53YY

5ol & 2 3 % 4
T EA WA | T A, AN EUAE 302 a9 IRAZ 78
ZARQFA4A | AN ASF 59 oS F9 CRLES
4 o T 0EA S ERRRS
B 39 9eA A2 347 SEUES
AEN BT | 9754 294 VLB 3902 o0 75T SAEE JGAE 7E
a @ T 6| 92719, ARead, FRAT, deAsAGo sy ve a7 5T
7 [@728 | & 49973 /9433 A=age &
@ LT
2 | ¥V ranoa gazaaze @
2 =
3 T | A258 42 510 AFE (OAZ 78
FE A UA | 39 wed CEN S45E 902 6 A AR GAE SUAZ T8




£ d7dde 474 749 Jng F9 AEREAY U¥¥E =89 F
2 Agsta=d oJAL U geAe A9 £EE AAH2E HrhE] oY @
TFAEZAE Fo7} o] FoiAA @3 Y7l Wl € d¥He SCIo A<
29 ARGEAd ¢EE =89 2 AN E YA

ML} SHEH WAL vide AU sIEAA GourmanAlzl R4 wid it e
TEEE BUH 9399 A& FAA VA, AR, By, 5 gord Frugds A
B A& Ao H¢ FrHASF 718U 454, 5 1€ 4.0, 9 B
< 3.6°1512 3842 F¥I}AL
a&7\Re| £F& 3BAE FRIAFed, ArFUstae AFeE GELFH
82 9758 ¥ e 74, g2 AF WA 534 e o
§RE DI, $FUSREE HFyrusEe Jd e AR, g I
2o FEsHE AT2AH o|FA EokdAY $44E HAe A Ten A
geze 716 dY2E 2dd. AFE ¢EAE EfRde ofe ATV B
g olz} 5] AW #F o] dAM Fode FLEAE Aolst QU] WEeld.

3 ERol 5 % %29 53

B A7 $EuE o]FA dtte 28, B, A/AA, /AL AFse
AYZAE ol e A7AR e it A8 $£IAWYL $EEAHmail sur-
vey)e] W€ AMEHATE AFRE e FFAUATY o} FTA YgrS 9y
aF¢E FAe= AY dolgulojroy YEZA UAL AP £ 8609 E
2o )3l 34 223%¢] HEM W FAE EASAT.

Ao e g9 54 vZHEY 9A G2F WAL Ho5 Jvo] 1Y
(33.6%), % o] 90%(40.9%), Aw Aol 567 (25.5%)0l2, a&r|ddse
A9+ dtast 61%9(28.1%), $5 Wst 639(29%), Yut igtLs} 561 (25.5)
Atk AFYE F3}o] 667(30.2%), AA3to] 153(69.8%)013, AR W2 & 300
7t 59 (26.5%), 40th7} 120% (53.8%), 507} 417 (18.4%) A et



N, a+4+%

AA AFAe] AP A7 (1) =9 AEFgeA F HxeiF, (2) H2 3
A7t ¥ =84, (3) HAIRY FHBol¥ 547 dEESLE ARG, $-eluet of
FA dgATFAEe] HFAQ] =EdUEe F =ELEE 108 oW, HZ 3d7e
=EUEE 29 o, YA Fe] =R UEE 58 ool

. SHEE H{ZE HTAA

(B 3)¢ A9y 53] RAA4%Ek A4 T8 A48 dde= 371
A UedR glen 3 w3 £EF I =RLHEE e FRBAE 7
Axe Yoy, A& B I9 dRedd g FEF w739 %L 294 =2
A genz 7 1L 7I14HAH.

(E 3 SEH gz dFYLhdaie] 4oz

L I
LR A4 gEEopd ¥ 247134 FE
3 % A 343 #4+ + F g u
27) =2YE | 0087 -0.112 0.178* -0.291* 0.070 . | 0.318"*
+ =YX | our 0.105 0.170* -0.160 0.075 0.230*
— 32 349zt | 0106 0.111 0.115 ~0.188 0.037 0.100

ZF :*p<0.05, **p<0.01
2. BI2E| WY A57|Be| SF

24 WA 2473 $509 FBBAL A¥uY AAFo2E 0 336, T
Bol AFA) FE 0. 407, AATHEHEokE 0. 32201 %, LW E 409 SIHLE 0.
50142 HAATE BAth 1AL RW s 2& AdE Ao ¥ 4 Aed, §
3 5000 ol4be} StEA WA 2471B 809 FBIA BL AL o] WYwe
ARRAEL F& Rl WA ASolE N2 $48 Yoz JeuAY
g ok 23, $REe YjAE Bk 4BBAS BA ez

f l



poruth W4 o 477 wws
4% ed WAL

R L R L EE P T E L
7) Mg ABSHE F4Y F7t B2 249 Y8l YolHE ¢
19 2o WGz & 4 ok

¥2
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B 2270 $F

27 ATHINE A F 5E7A ) ATFAVYL D, ojRL BV
FAse ATAENY & AAY ojFo ANAAAE ARsA Ho) AFAA,
EEEMY YA AT7PAHL ARSA € Rolth. £ dFdNE F& 227
o] J8H7 PHNE $HPoE ERUE HAo] S50 & Holg: BHo
A AAY 7] AT A&ABe £Fo] ABBAV Y& Ao HYo
ARaAe Ad EA4sA FYoET 714 3¢ JBEUL.

folatA ge FRBA Yehhe AL 24780 YSHE e ATALY o
de) g BiE e FEHL Atk Roln oA WA 248w JsE

F AUW Qaelo] dFERe SELAHYAY, T AEa5 JgYo| A&FHQ
2N ZRE 5 =89 YEYDIT $9Y APASIAE H981 A YER
o E#, 27 AFANAC] 247B9 £33 20A {9 FBRA YELA
getdeRe od vy AR AN A& ne 4 AAY HA
(achievement) Bt} 919 714 2044 Vel Ro] A& $$)(ascriptive advan-
tage)7t AL HT UTkT ¥ 4 ow FL ATAEUSLS FEF vjRFY 430
438 gov of dPFoiMe FAUNAAE dEE HALHE HEF F R
ARG F 2472 YLHAUGT T 4 ATk

CE 4y 2%7|09] $T ATMN AP
2&1%9 %37
argey | SEgopy 78 238 28
T o | gand 30c) 40t 50th o4
% =34x 0.362** 0.474** 0.378** 0.110 0.437** 0.499**
—H & 34z 0.314** 0.520** 0.282** 0.231 0.317** 0.438**

F 1 *p<0.05, **p<0.01




(B DM & & AR AFAPE] 247189 £&34 Fo FBBAE 7IG
€ 7HE 48 A9Ea Ao ol T HeR AY, AFY $W4HA] 3
7l dEY 5 eEE h&7IHY F£Fd A dFL Hevdr & & Ao =G,
T dFLFE FEEHY 2FS LA FEF Ay &S 58 9
gexe] =RTESFVL VMG B £ Aok 4% FEA U9 404, S0che) @
PR &3 F¥ol FstA vEUz ded, 304 A AL Fo3
A @A dehd ok oA o] AJlE ofy AL i §3F FH§ Hye
A7ae &EFH o] AdA FHLIHn g B 4 Aok

e} £3ol B2 A7AY AT Wt AT A4 Sl A S
geel EE MY gAdos AT JAee B £ AT (E SHE 2473
3 47849 742457 ARVAE FERopEE HYAYH

C(E 5) 257|382 £ZF1 Aol A%

@ = @& 3
47129 Q79 %o %9
£ &

F A | ¥yaAE | yaxs unpg | BEY | A/
s oA | g | ¥R a7 g | zaan

A A 0.199** 0.256** 0.482** -0.633** | -0.147* -0.470**
T % ¥ o 0180 0.u62 0.375** —-0.621** —0.173* —0.637**
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F . *p<0.05, **p<0.01
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2T | HAAE | MRS | g | WA | 2/
t 4|8 A % 9 | 2uAz
2 =FY¢H 0.062 0.130° 0.510** —0.352** —0.012 -0.218**

-3} 34z 0.038 0.057 0.300** —0.280** —0.014 -0.096

& :*p<0.05, "**p<0.01

AA AFAEAA Ao e f94°] gl A2 deda o dFS
FYsE Hadte dRdAd €799 e RYESY 433 & 4384
€ Bolx ov ARl HA¥ G BaFHP e FAo] v YFYPel ¢ =
€ R2E YT ok %, 47U (F AEdA) 9 Foh AR Te] B
ZAAE JWEE AERHY Yoo A5 0.715 AAF ko] A 0.6639

TS 433AE 2AT HeeusS gAAE 34 AvEFol ;LsnE 4o
FA7E A derd RAoln oo st HL& AAf R E FA F
7t BEE =EUEE Bol ¥ RAolx, Fe AL AAFA GAHY g &
7t Boeng gAe £ AAG 7Ll oA L FABAES Holx ¥2 3l
S ¥, 7Y L olFA dgEF nf 28 d¥Fsdeltt. Ferde g8y
o9 BeE &9 FVRAE 2ol ey dFdGee A5+ 2 #AS FE3A
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8. 4K (reward system)3} O3 AHARM
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4 8e ¥EAHez A9¥e ¥ 4 Aok

(E D ATMNMD USIA Atglo] SAaTiol AT

A8} Al3le] B}
a7 4N A
gEH AA g9 s
Z9 AEEEA 0.205** ' 0.140"
- A2 3447 0.161* 0.046

F 1 *p<0.05, **p<0.01
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9. Ha AP EE
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e A7t R BoEM AR FAHLLER FAV JeEE s 9=
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© AR 471 0.3-0.49 AFE A, Foige] A¢ —03¥EY &9
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¥ ZAFHEZY FE A FAVAE HolA dov HAAHA e 28HE Al
e 79 & gt LA Jevz o] FFAAAE B ol

it

AN dFRAE] 7L v FAHA FRLEE #A3] 98 053
ALY E 4890 ALY S5 QA Aol o8 SPUF7
el &ML lAEe AGE BHe Aol B dFdME 453AEY F
ol G 37y (Stepwise Regression)-& M€zt W4 E NP

QFAYLGel g FFAAFES ALY L (E A & F e AAY AA
AL EiE WSE A dHe] U F§ AEGEA F GF=EFA J
AN A FFol A9 gt oA F9 YeA EBRERY B¢
NZAA ¢} Agte] g =R F7tFs7iRde 45 F01 AF9 de T4
N E& QBEE Hole O I9%ad s H9Edx ¢ F U

(E 8) g0t AUX Zace| B4 : OEAEY

g% 2 RS AL 34T =EEESF
3AAS BEERAS 3AASF BERAT
E I 2.950** 0.622 6.655°* 0.541
2&NFYF T 1.512* 0,142 4.288** 0.156
TG A AN 0.358°* 0.228 1.813** 0.447
FH ANEL4H 0.313 0.108
AAHAA =4 0.914* —-0.091
R 0.0004** 0.215
9 8 & 0.552 0.090
% & FH a9 A 1.067 0.078 2.902* 0.082
3 T iz —5.360 —5.34
R2:0.486 Adjusted R2:0.469 R2:0.637 Adjusted R%:0.629
F Value : 28.38** F Value : 74.43**

F 1 *p<0.05, **p<0.01
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2 d7e 7€ 78 AEY FF8A9 dB HFES £33 e d43
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23 A9t d4HA AFL uwgdsta dow, 53] 27 AF4AA] WS F8
sto} ojZlo] A7 AA VTPV E AL UL FHEAANG. 28X, 9F
829 =& AdME AABAYg LN vzy AN IS FH¢E A
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Ao 54& g
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ZA@AH gol Frtslolol @ Rojh A AP g AF7t AR
o2 MAALY Pe) BAo| IS 25239 @A H L 29 B
Fo| g3te 2Py ol o= . AN HEFF] Uig olse} B
9, olg T Y AT ¥HE VY &N dehde d4Y = A
A, G #HoZE 424239 7o) ¥&3d MUY TSP L EOE R}
A4E g & gleez B ANFQ #H39 ojdrt We s

#&71e FHYoA 2 ANAE Y FHAAM & A7 AAE AHEE Eyete
o] o|FA ulgrsre] J1F FAF 40 Ao, 2, dFule 74
A3t f Jo FFBAAE 7HAA g ARE dRoY, HFoE AT, 4
A9 AF717] Foll & 4L viY o8 Holng FoH J¥adelz & 4
Ak, EZAL] @ B2 dAFAFEol FTHH dTvug 5% AFUYHE B
F At dvdigtae] AFHE e AFAEE AdAHY =BEYESFAEAS 3
7hste AL $£AEHRE AR A 7 gag A7y o do] FFY &
o] wjEo] A AFE JGT FAYL TS wEdook 3y A7 A%F
<9l (ascriptive advantage)& I#jste] MAHo|x HdHA dA¢H7t Al29E F
dsflor & Z o).
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