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ABSTRACT

Science and technology (S&T) is one of the most important elements in a nation's
competitiveness. In an effort to strengthen their national competitiveness, all countries are
focusing on upgrading the level of their S&T. With these factors in mind, Korea has
increased its support of national research and development (R&D),

In recent years, this added support has resulted in an increased interest in the
effectiveness of R&D. We have made continuous efforts to enhance the accountability and
effectiveness of R&D by strengthening performance evaluation and considering R&D
evaluation results during the budget review (appropriation) process. In order to change to
a performance based system, we need to develop objective and scientific indicators to
measure and evaluate the quality of the research performance of R&D programs.

One of the primary research outcomes is publications.  The impact factor of
publications is widely used to evaluate overall joumnal quality and the quality of the
papers published therein, However, the use of impact factors has been criticised because
they can vary greatly when works from different subject areas are compared.

In order to overcome this limitation, we have developed three kinds of qualitative
indicators, which are functions of the impact factor. Two of these qualitative indicators,
Modified Rank Normalized Impact Factor and Ordinal Rank Normalized Impact Factor, are
based on order statistics (rank) for all joumals from a specific specialty, The third
qualitative indicator, Relative Field Impact Factor, uses the average impact factor of all
journals within a subject category. We also suggest a quantitative indicator, Percentage of
Contribution.

In this study, we suggest 4 indicators and use them to evaluate the performance of
outcomes from three R&D programs supported by the Ministry of Education, Science &
Technology. We also perform a simulation study to verify the effectiveness of the
proposed indicators, It can be shown that the proposed Ordinal Rank Normalized Impact
Factor is the most reliable and effective indicator for comparing research performance
across subject categories, However, we recommend using previous indicators in
combination with the proposed indicators in this study for the research evaluation of
R&D programs,

Key Words : national R&D programs, research performance, evaluation, qualitative
indicators
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AAl =L Z1eFed FRE 5 7348 Ag 98 Hsrieed =g A4
S B3l otk $elvsie ol#d FAlo] ©Fo] R&D WiF FAE A&Hog #
st 2006 F FpEuPE 27% 3,457 =253, GDPUH] R&D FAM|F
o] 3.23%=A AlA 58 FE2 7153t

olxg et dWiE TRyl Al wel RRDAIKIY FAEEAIL Axst
22} she BT =80l BolAaL glor] Aol R&DAFH ] £ & #e] FAeA A
FF4os AFEHT gick. Ad 2003d  FRAE|BD 1R, o A= FRAA
AIE AFER) AFRA R wEt FrlslE AAZE o=, 20059 AT
Al S At 2 Ao B3 j|E) o] AFEeR UIATEAKIe] 87
A s S HEF 7o) niAI.

ol B3l AF R&DAKGe Ugt Frpt AAFHeE AAsiEe] A= glon H
VEFE dAt A 9 e wtgehe 5 G T 584 2 UL A
7171 18 =8o| AKHL St o)HF IyFATNEARKIC] did Frpt Adngde=w
AA=E] 8iME R&D RS #AeHE - AR R BNT F e ARARY MY
o] Ha3jc},

A7t o2 AAEL R&D F3 ule tfdt FHz g Aou, A BA
R&DAYIC] 3502 A4E & v AAELS 7= FIM= sC=l) o & &
et olo] F9 FAe] R&DAIY FrlolMs B4 SC =F AFARGE=ES, 945
(Citation), A'd A4 (Impact Factor) 515 7FF ol &&3lx 9ot 1=y I
Fxo] R&DAY A4 7ht dist € d7e] I7A Frtel &8sl e SCI =%
AAAEE A7 Fo] ohd ¥A AAE FHsh =7l EFsiY, A7 Hopd 5Ao]
U zloldS AR wrgetA] Bk & AE 7HA Al g Aes wotEm 9t
(Kostoff, 1995). WA =7} R&DAIGS &84 &9Ade B} A3 g7 ¢4
AE 71E AR FARE SEI 47 Bobo] 548 g AstHeln AR A
AR sito] ¥ gsjrt,
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3o} vpAEte s 2 dTelM iEE AT ARE B8sto] A5THSTIEY F2 R&DAL
A 71E=AATA, SAEIANLAD) ITNEALY, SAF AP AR S A
Alste] ol ARYlel fEuRtellM XA sks A - 2 S sl I

I, F2 A3

AWNE 22T Phe Zeado] ARE7] A J|ggAM e AEHIHEX Ante
Evaluation)9} g2 13o] £5H o]F o] AP 7HEx Post Evaluation), A}AH71e} ARE
H7te] F2ell AAshEs BEUE# (Monitoring) 22 o] Fo] X384, 2006).0]218 AT
g =23 PphEe A BAAEA e d38hks F5%7Hpeer review)9} AlDH
7HAHFH AZPHE 72 5 ok

TR A7IA 2 =23 gl 7P eAEt AME gl HeE, X
Fehioke] s JPE 2 A9 ¢ Sl ARSI RobolA e3iEt Tk & AR
7R Aold 713 o<l WH(COSEPUP, 1999)0 8 oJAAL YA Be A7AE
o o8 EAPel AA= Ut

A2 Kostoff(1995) F5%71e] £AHLE thgdt o] /A& AAs St A,
TEWRE WP T 2okl FAEF AEsHA UXEHA e AY Wil 9%
2 F ke Zolg. EX, 7IE dA7EolE HEdly] 93t $AHAES] Y EYF(old
boy network) ¥4og AFEA HFShs ATEokETEE 3] 7|E dAvEoke] AT
Faulgo] A #A Jehde ol $3%/P Heriee] A 1R a9
1 AL obd F Stk Zlolnh AR, 3 A7AF 2 25718 Tl dis] F3Ew
(Halo' effecy7} 248 = glo] A7Uge] 24 &3 73 a7 Y ¢e
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TUE ADVIES ABIPE vl olFdrhke Zold. thilA, TEH/Y AAzAdew
AFog 8 ATHAE TS 224U Fololu ol oln: Ikt FQIA,
T ol2F FAUAHRI ko] o= Zoz ZYPH AlAY di& AN G FFe
oot AHLAE g3t Zojtt. oA, Hrlell e dve] nlgs AsiAEe)
ARMAERT} stk Blolt,

3719 2L FEHLY] dAHE Heslar) she =80 A Az BAubgo] Az
At 19008 271%E AlzEo] A AAAl ojule] g Baubge 1960d0)
R 2Rz A= 196930 Prichardys FFA BAAx9l dAe] A7E sht
o] ¥FTAQ EwolR BHEE}y] 8] Aol AMEEHAUY  “statistical bibliography"ghi=
SoliAl  "Bibliometric'gh= A 7H'dS /NE3Ie™ olAo] FFa AFEH7 L Ao
71940] =i gitk(Prichard, 1969).
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Raan(2001), ol £)(2004), A7 21(2005), AL £1(2006), FFA3AH2007) 5
o] 3ic}t. Leeuwen, Wurff and Raan(2001)& 74| AG3ANN A7 2 A7d 3
7t Al EEWLE REY F de R ARE AAEIGY. o3l 2)(2004)E
CWTS(2000), Leeuwen, Wurff and Raan(2001), Aksnes and Taxt(2004) So] Akt
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258 ARRKIIT. 181 Sombatsompop(2005)L Hob W 919} FFEE FAld] 1
3 A F(Impact Factor Point Average, IFPA)E 7Jel o). o]9ole o]&A] £](2006)
2 7IE ARESo] 7KL v IAFEPE HAPE AFEME B8 ArE =29
A2 FE Wt B4 F 9= FFAEE A

=

X

2 AToNE @ WA o et iR A W olF B HeE & 3l A
=& ARE AYRD o1& 7k RADA]] oHee] Bgstel REDAIS] Tid A F
28 Age|nng g

m, 25t AE Akt

1. SCi=&2at 23E 7|1ZEX®

(1) 5¢ F7|E8 g 834

= A7 22 FRAFAE 93 dgelM Fdithe AZelM(Garfield, 2001)
=247 A& BRle ABR 78 (citation)7} Wo] g5 gtk T2 g
=250 ¥Bd AT vz B =Fd ALEE o] ol Arizte] AA Yot
e @7k AFtErks 717 AFHE SAsied Bo] $4HT o
TAME 53 25(@7AL =233, /1@ 99 B3¢ siske 539 F7) 9983
q& sla gletl 54 X203 59 F7] w834 ke Zo] Aiter,

o

e
qE g

5d F714 578 ZEago] A Sz AEF Sl =79 HAdgS

B HUgHs 54 Zeade] A2 537t A& SCI =R




382 il I HTiRag o 2 AYTIE Aol H o

31, Jldde #olditidi(leiden University)o] 3}8}7]&E-AAE (Center for Science
& Techchnology Studies, CWTIS)= 8345 o|83t H7171E(Van Raan, 2004)&
e 2ol Ag4std 547G G vlw #AY. &, S33D)Y] 5d F
7] 9214 35 AT B)F vlwsi ERFT0] vmHdrEe} 150 38 ¢ ¢
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(2) Mg Jg=x|e

=50 HU4SE nlgoR 3 AF AR Ad JFHASImpact Factor, IF)7} 2
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2 A AAlY 93Ee Jehls ARl &9 SCI FAARE X Ve F
o] shiz g4dx ot §A steA| AdFgFEHATE VEEsE A H2 26
3 k&R FEd o] 7IEdxd U988 IFE =F F= e #tolth

o™y HegARA AEZFE SCI DB A|lZRAKThomson Scientific) WA= [FE

g43to] ARt FHE e Al uigh viste] AZ|EA It =E4ole A5tA
olz} AR Seglen(1997)2 =& U8t IF ol AAAAVE W= sHAw
IV} Eohe AL AR =F 47k 8571 2 Ao| ofjyn, &x] 958 kRt &
2 U488 FRT F givka FA3A Sk AA| 29] FAIRAL w2 Ade] AA
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ojFo]Aar  ¢J=Hl(Sen, 1992; Marshakova-Shaikevich 1996, Pudovkin 2004,
Sombatsompop 2005), 7 % 71 hEHS] Fo] R GReRFolc}.

Pudovkin(2004)ol] 2J&] 7Hdte 4918 A J3FA)4(Rank Normalized Impact Factor,
mIPE Fopt Bt EAge 2okl A o] e AEEL H&s 23 #5872
=the 714 stell Ade] 1Fghe AMSsIA]l 9L ol HThe ARREoE A IFgte] 7}
A 2opd HALE AAS A o3 22 ATE Asn
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NN, rnlFe $HEARAFFEAF, N T #of U9 3k&x] 7, Re wok Ul &
A A et 53 FeA] miFyt e g /RIdkE 2 (1-%)*100%2)
A7t HE sheAl Ho AA(FEFEAT 718 S uEich dF &l 20064
71Z0% #&A Journal of Organic Chemistry: JCR ¥oF2F F -§7]83HChemistry,
organic) 2o 5670 A FellA 79101i SHEARFFEATE 0.898, ol FEok
oAl (1-0.89)*100%=11%2] ¥&A|7} Journal of Organic Chemistry 2t} o] J2-2
ojujgit,

rnllE 2ok el 53 shaA} Al 48 veille AREA, 54 A
7} ok W HAASUAMF NDAU BS rnlF=(N-1+1)/N="1"9] zt& ZA "o} 2=}
Bob Ul H3lsl F&AY A rnlF=(N-N+1)/N="IUN'E, $Ug Hslg AddAt=
rnlF7t 2ok U] SheRle o w2} 22i3lE & ¢ Qo AEE o (& 29 =7
'C'e 'D'e E T 2oF Wl Aol siFehe Addel= B8l 'Ct =io] 43 2
ofe] FA =F47t "D =F Hof A =i 108]0]7] wiEe] &RA JFYRe
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o Fo AFE HRAIFAAS BAH Bobd Halsl Ade] SR
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7N, V: #g Eohdl sk&Rl &, rnlF;: £HARBAS

(B 3) HESIE =92 =X MUY oAl
e =ERol | Bopl £984 | BEshE SAEAGYEAS Wz
(JCR ¥ | F AYFQ) | IFHAF®) 100*(A*B-1)/(A-1)
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AL B3/ $lste] Rolfu] JaEA|(Relative Field Impact Factor, ffIF)E 7N}
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npAte 2 SCI FHAEREA  VIEE 13 =25 g ARE =48t v
9] &=8o] 27 oPde] AJEAD S B AEE BF, AT E=g AT AT
F¥o| WA = ol2d A FE EAIE ddske Wetez  Y|HE” ok
N3-S Agkslde}t. 71od8(percentage of contribution)o]|dt st} AJak(=F) ol thgt 3
3HAL] 71 A=E uishe RAoR shte] 7o) 77 ol A oz &
3% 5 =8 Ui Zt FAl2] 719989 FL 100wt HEE BAE I

(Z 6) 7IHES 1afst =25 LUHEYY oAl

AA]) 37) FA Y] FEITE B3 X =8 139 AEHU Y
X E=220] 7|dx : AFA] 50%, BAA] 40%, CHA] 30%E B irEo] 7]otg2]
ol 100%o)/3 el 34 1200021 735

= X =F9 2AE V|9&L 1% =F &
AFA : (100/120)*50% = 0.417HY
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Ad AXES] €1 RAE 93 vhad o] RoAEE W5t A JCR #of
5 F ook Ads, 1Fghel Hxl, £X R 58 aefste] 8/ Robg At
(ag 1, £ 7). (3 DN He wie} o] Aol iR Fofkd] IFgle] 2EXKSRE A1
7 7 BE 23S 2YS & 5 9tk (R 7 olAE AdE 87 Fof Ziztel diF 3y
Fof Ulellde] 1Fe] ¢271 1, 2, 39 2 239] 25%, S0%(FHa), 75%, H3steQl Ad
o tfs] 4709 RFEZLE(UF, mIF mrnlF omlF) AX¥sIIc). ol2d 4749 &g vlw
317] Sl8) siBEol ol 2L e AAske Adel digh AEpte] BERHAE At
3hget. AR REHAPL Ak AL Fopt dEAEE Ado] s o WA A}
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4719 Ao g BEEUANE ABEY T Ao Rof Uelxe] $del BAIRle]
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