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Pt Indices ; Evaluating Researchers Under the Context of Time

HAN Yi & XIA Hui

ABSTRACT

This paper, taking account of the time factor, intends to reconstruct P-index, a new scientific and
technological evaluation index which could overcome such problems of h-index as lack of discrimination,
mere focus on core elements and complex operations yet still encountering difficulty, due to its neglect of
the time effect, in reducing evaluation errors under the context of evaluating literature with the same citation
amounts but different citation time window or slow-aging literature. Time, a historical selective factor, is
taken as a regulating factor to improve P-index owing to its certain selectively filtering function upon the
researchers’ scientific products and the corresponding general classification of the quality levels of
researchers’ scientific products. For the researcher’s scientific products with different publication age, the
publication age at the evaluation point is the dilution factor to its quality factor, namely citation number,
which is referred to as dilution effects of the time factor. Consequently, Pt, index, with the publication age
as a regulating factor, is constructed to evaluate the scientific performance of the researchers and to
eliminate the cumulative effect of the time factor. For the researcher’s products collection, the citation
distribution characteristics of different documents reflect their contribution differences to researcher’s
prestige, and the time for the long-time cited literatures is an agglomerative factor to the citation numbers,

which is called agglomerative effect of time factor. Pt, index is thus constructed, with the half life of one
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discipline as the boundary line to weigh the quality factor of cited literature out of the half life, to evaluate
the researcher’s performance and highlight the contribution rate of high-quality literature.

In this research, the top 100 scholars of Library and Information Science in China are sorted by h-index as
a sample and the data about citing and cited literature are retrieved in the database of Chinese Social
Sciences Citation Index ( CSSCI) from 1998 to 2013. The half-life of about the sample discipline is
calculated, based on the Burton-Kebler equation, as about 4 years, and the parameter b as about 0.29
based on the exponential model of citation distribution. Citation rate ( C/N), weighted Pt, citation amount,
weighted Pt, citation amount, weighted Pt, citation rate (CW1/N), weighted Pt, citation rate( CW2/N), h
index, P index, Pt; index and Pt, index are all calculated. Also calculated are some correlation coefficients
such as between papers number, citations number, citation rate and other indices, weighted Pt, citations
amount, weighted Pt, citation rate, Pt, index and other indices, weighted Pt, citations amount, weighted
Pt, citation rate, Pt; index and other indices.

It is clarified by the research results that compared with h-index, the two Pt indices, with higher
discrimination and sensitivity, are effective and comprehensive evaluation index of quality factor and
quantity factor; compared with P-index, Pt -index has the potentiality to identify would-be high-value
literature with short publication age, and Pt, index has the ability to identify classic high-value literature.
There is still much to improve in this paper such as the necessity of the further test of the conclusion out of
the one-sidedness of the concerned sample discipline and the possibly increasing difficulty of calculation as
a result of the modified formula which is more complex than the original one. 9 tabs. 25 refs.
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it [
1998 3751| 180 1 0 0 0 0 0 0 0 0 0 0 0 0 0
1999 3028(1381(247 | O 0 0 0 0 0 0 0 0 0 0 0 0
2000 1256|1387(2081| 244 | 0 0 0 0 0 0 0 0 0 0 0 0
2001 1157| 780 |1557|1933| 300 1 0 0 0 0 0 0 0 0 0 0
2002 803 | 566 [1029(2147|2361| 277 | 0O 0 0 0 0 0 0 0 0 0
2003 856 | 469 | 721 |1603|2383|2354| 322 0 0 0 0 0 0 0 0 0
2004 866 | 398 | 598 |1155|1864|2965(2576| 267 | O 0 0 0 0 0 0 0 0
2005 621 | 276 | 378 | 820 [1170(1928|2644|2386| 360 | O 0 0 0 0 0 0 0
2006 566 | 213 | 268 | 575 | 779 |1270(1768(2376|2393| 371 | O 0 0 0 0 0 0
2007 483 | 140 | 172 | 413 | 507 | 861 |1151{1651|2309(1969| 270 | O 0 0 0 0 0
2008 403 | 132 | 177 | 366 | 505 | 677 |1030|1462|2122(2859|2338| 322 | 1 0 0 0 0
2009 481 | 138 | 150 | 376 | 406 | 616 | 831 [1261(1746|2330|2829(2418| 319 | 5 0 0 0
2010 442 | 121 | 138 | 286 | 340 | 470 | 621 | 867 [1296|1587|1982(2516(2420| 310 1 0 0
2011 315 | 80 | 78 | 154 | 179 | 228 | 330 | 459 | 685 | 962 [1046|1410(1821[1267| 60 0 0
2012 439 | 97 | 103 | 212 | 240 | 325 | 440 | 598 | 777 |1061|1254|1565|2293|2736(2232| 369 0
2013 311 | 53 | 49 | 115 | 135 | 191 | 234 | 334 | 446 | 579 | 750 | 840 [1280[1590|1890(1407| 170
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K2 BERBRE kT 2004—2013 £ &30 5| HRNE KTk EHD

Bl A 4t
A IR 2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004
FIR % u(%)
10 1.62 | 1.50 | 1.67 | 1.43 | 1.44 | 1.39 | 1.37 | 1.44 | 1.29 | 1.3l
30 2.81 | 2.67 | 2.77 | 2.51 | 2.51 | 2.37 | 2.32 | 2.17 | 2.16 | 2.12
50 4.10 | 3.89 | 3.99 | 3.73 | 3.59 | 3.32 | 3.25 | 3.09 | 3.96 | 3.84
70 6.10 | 590 | 5.78 | 5.43 | 507 | 471 | 4.65 | 4.39 | 4.08 | 4.90
90 10.22 | 9.87 | 9.56 | 8.97 | 8.40 | 7.68 | 7.52 | 6.98 | 6.57 | 6.49

FIFH SPSS 18.0 LI B /R #i—dL 3% 8 BURLE BEIITE 0.85 KU, vk B ELURI—PL
(Burton—Kebler) &4k 7 # h SERl A7 AR Lol B AR SicdE i) v] e BE R A, X 2004—
U0 AR RN A AE B SE R AN 3 FrR, RAEE 2013 4F 245 IR 48 AT 15 21 P 4517 4 Sk 2440
IFZE ST, 4% 4F AT S 5 T AR v BREEER 3. 7 4R, O (B BUE 4 4F
ZEIRUN U5 AE SR B AR RS A AR

*3 BEHBRETEFTIE 2004—2013 FE—Y 4 FEEALE

Parameter Parameter Std. error
Btk - SHARRIEE Regression | Residual |#EA#1&F| Half~time
Tl J3 5 5 Fn | 5% £ F O R? 2
a b a b
2013 0.252 0.748 0.413 0. 567 1.611 0.039 0.902 5 0. 406
2012 0. 179 0. 821 0.389 0.527 1.615 0.035 0.912 5 0. 387
2011 0.199 0. 801 0. 463 0. 636 1. 604 0. 046 0. 885 0.392
2010 0. 067 0.933 0.407 0. 546 1.613 0.037 0.907 5 0. 361
2009 0. 001 0.999 0.458 0.614 1. 607 0.043 0.8925 0. 346
2008 0.036 0.964 0. 487 0. 645 1. 605 0.045 0.8875 0. 354
2007 0. 006 0. 994 0.486 0. 642 1. 606 0. 044 0. 89 0.347
2006 -0. 066 1. 066 0.551 0.724 1.599 0. 051 0.8725 0.333
2005 0. 04 0. 996 0.576 0.759 1.589 0. 061 0.8475 0.373
2004 0. 08 0.92 0. 505 0. 667 1.599 0.051 0.872 5 0.364
3.2 P S SOk SR 5 1 SORUTE M SCHk A0, 51HIAE 2013 5 3CERAE IS 5 58 X

HE IR AT E i 5 SCHR A 0, 2008—2013 4F TR Y ERITAR TP 1 280 Ry & &, 2013
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AT SCHRE | R, AR S 5 | SCik 09 SCRRAE 1 280051 AR 5 4RI 3CHik .
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x4 BERBRECEHFETIE 2008—2013 £ & E# 5| T EER S

s 2013 2012 2011 2010 2009 2008
X il a

1 170 369 60 310 319 322
2 1 407 2232 1 267 2 420 2 418 2338
3 1 890 2736 1821 2516 2 829 2 859
4 1590 2293 1410 1982 2 330 2122
5 1 280 1565 1 046 1587 1 746 1462
6 840 1254 962 1296 1261 1030
7 750 1 061 685 867 831 677
8 579 777 459 621 616 505
9 446 598 330 470 406 366
10 334 440 228 340 376 177
11 234 325 179 286 150 132
12 191 240 154 138 138
13 135 212 78 121
14 115 103 80
15 49 97
16 53

N TR BRI P fE BRG] ARG i R /D, W] RE S R M A R UL A
SCHRCHE 8 L3R B A1 45 SCR2 A AR 51 IRAh 2 AFSCHRAR I8 O 1 B8 | ok 2 S el
SCHR G AF W 70 Al HE A7 38 O A BB g i 2l AT, DO SOk 58 — 4R — AR 2 R 51,
TR 5 PR, Z BT LAIARXT 2008 4R 2T A IASCERAFR % o 1 109 SCRR B 51 i 24T Al 3
PR AT INZAL 1 J2 o 2008 4F 2 HiT4¢ ATRES R 4Rl T ROR BRI L

x5 BERHERSHEF 20082013 FEXHERSHSI BRI MEHBITER

7 R, M AW EE N
MAEE | HE | Rz | BEE WA R 2

] b, b b b

it R? S fa | P Ffu df1 | de2 Fi 3 Sig. 0 ! 0 !

2013 0.967 | 19.727 | 0.678 1 | 13| 378.05 0.000 [3190.192| -0.265 0. 000 0. 000

2012 | 0.976 | 16.102 | 0.394 1 | 12 | 490.837 | 0.000 [4485.396| -0.266 0. 000 0. 000

2011 0.960 | 13.786 | 0.568 1 | 11| 267.03 0.000 [2894.966| -0.275 0. 000 0. 000

2010 | 0.975 | 12.251 | 0.308 1 | 10 | 397.547 | 0.000 |4574.198| -0.293 0. 000 0. 000

2009 | 0.957 | 11.246 | 0.507 I |9 |199.69 | 0.000 [5246.874| -0.32 0. 000 0. 000

2008 | 0.963 | 10.102 | 0.392 1 | 8 |205.911 | 0.000 [5192.841| -0.35 0. 000 0. 000
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HRAE A il A 18 Sl i, B S
SCHR2FAT, 2008—2013 4R 51 SCHR -5 SCRRAF
FEBOE U R B4 B 9 -0.35,-0.32, - 0.293,
-0.275,-0.266 ,~0.265 , FAEHE 4> A BRI
JETE 0.95 DL I BUA BEAR R, B SO ASE Y 2R 450
FH A B B . XAAF [109 R 8 b, SRk
{EAS 51 -0.29 , T (i) 58 SR AN 1) P, FE K £ 10
SNSRI F ™ h %%,

3.3 PR S SOk BRI Pt Hi 8
GBI B9 A SCRE(N) (5130 (C)

MG CH (C/N), 40 5135 Py AL 5] 3C &
(CW BT Pr W45 55 30 5] U BUE R
) P, AT SCHR (CW, | FE T2 P, X 4% 5
SCEF| MBS KA Pt AL S| S (CW,/
N) Pt MIA 5] 30 (CW,/N) | h 1550 P F5 5L,
Pu 8L PLIREL, LU h F8ECH TP BN 6 Fim
255 BARNF 100 £ BHIIFA B P B HT 20 07,

HAER 6 MITHERTLIE N, P P Py,
FEHLE b AR B B m B X4 B, P, T8 B AR
RGN 0T P AR BB sh s FE ek, i F
P, H6 B3R £5 SR 2 W) ) BRI , T Bk & ST

Fo6 BBFRSXEFTE 20 LRAANRNESHITEE
FEg| fE#H N C C/N | CW, CW, |CW,/N|CW,/N h p Pt Pt,
1 |[kgk| 76 1211 | 15.93 | 142.38 |2246.19| 1.87 | 29.56 | 20 | 26.82 | 6.44 |40.49
2 |EHE| 219 1819 | 8.31 |185.72(2813.66| 0.85 | 12.85 20 | 24.72 | 5.40 |33.06
3 |FAE| 84 958 | 11.40 | 103.64 [1378.78| 1.23 | 16.41 18 22.19 | 5.04 |28.29
4 | BER| 12 1126 | 15.64 | 109.8 [1680.63| 1.53 | 23.34 17 26.02 | 5.51 |33.98
5 | A% 51 821 | 16.10 | 75.48 [1393.79| 1.48 | 27.33 15 23.64 | 4.82 [33.65
6 |HET| 80 841 | 10.51 | 89.98 [1264.41| 1.12 | 15.81 15 20.68 | 4.66 |27.14
7| EFH| 54 651 12.06 | 72 |1107.87| 1.33 | 20.52 15 19.87 | 4.58 [28.33
8 |HEE| 41 716 | 17.46 | 62.54 [1093.97| 1.53 | 26.68 14 | 23.21 | 4.57 |30.79
9 |H&EH| 69 544 | 7.88 | 72.82 | 702.51| 1.06 | 10.18 14 16.25 | 4.25 [19.27
10 | 4| 208 872 | 4.19 | 87.23 [1338.24| 0.42 | 6.43 14 15.40 | 3.32 |20.50
11 |EHE| 54 839 | 15.54 | 97.49 [1092.62| 1.81 | 20.23 13 23.53 | 5.60 |28.07
12 | FR%| 35 575 | 16.43 | 68.94 | 771.67 | 1.97 | 22.05 13 21.14 | 5.14 |25.72
13 || 57 636 | 11.16 | 72.08 | 859.41 | 1.26 | 15.08 13 19.22 | 4.50 |23.49
14 | AFT| 47 481 | 10.23 | 65.36 | 593.55| 1.39 | 12.63 13 17.01 | 4.50 |19.57
15 &8 k| 30 649 | 21.63 | 71.04 |1008.15| 2.37 | 33.61 12 | 24.12 | 552 |32.36
16 |[£#T%| 38 364 | 9.58 | 31.27 |561.33 | 0.82 | 14.77 12 15.16 | 2.95 |20.24
17 | #F 94 465 4.95 | 58.53 |711.39 | 0.62 | 7.57 12 13.20 | 3.32 [17.53
18 |t x| 62 432 6.97 | 55.97 [560.69 | 0.90 | 9.04 11 14.44 | 3.70 [17.18
19 | #EH| 32 293 9.16 | 24.8 |384.36| 0.78 | 12.01 11 13.90 | 2.68 |16.65
20 | BANFE] 56 346 | 6.18 | 35.61 |430.33| 0.64 | 7.68 11 12.88 | 2.83 |14.90
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IR AR IR, X HG 5 | SO b JHL B SR FH L 2% S
IR IR R 7 B AR 07 i X 1S
IASUR 15| SO /N T BEOR B 51 SO 5 1 P,
FEROR R SCHR R 0 ) A BE RN, 9 T R
3 R Y SR, X G5 | SO AR Ak B SR
AR AMY 51 SCH Tk it 23 51 3
AR, AR WA P46 A A5 16 X ) B A
w225,

T ONRICE GI3CR GI3CR G KRR
[NGE PSR TR E SR ES & A RV S IR

WFN B3 B 2 S A T AR AR I 0 AR 56
MG I3CREE S h P Pt P, S fe bR A
BN, Ul At E BHIIE A D1~ AR R 1 ) K
INER R e 2 SCHRA 22 K BRI AL, T AN 2
RS BRZ D 5I3CRE P Py P fE
BOEABIFA N MBS h FEE R IEAR R
e, FER AR h 8O0 & B 5L X 43 B
A ARZ G ISCRAR BRI B2 AT A F 9 h
TEEC IR P Py PLISEON 5130 51 3C%
F A AL BB R R

xT RXESINESIXERSEMXBITEERNEXSH

Pearson N C C/N | €W, | €W, |[CW/N|CWyN| n P Py, P,
£ XE Correlation 1 |0.655* | -0.085 |0.672** |0.604 ** | —0.005 | —0.106 |0.558 ** | 0.308 * [0.369 ** | 0.256*
Sig. (2-tailed) 0.000 | 0.400 | 0.000 | 0.000 | 0.961 | 0.296 | 0.000 | 0.002 | 0.000 | 0.010
N 100 100 100 100 100 100 100 100 100 100 100
5| X & Correlation |0.655** | 1 |0.584* [0.983** [0.978 ** [0.660 ** |0.514 ** |0.917 ** [0.886 ** |0.890 ** | 0.838 **
Sig. (2-tailed) 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N 100 100 100 100 100 100 100 100 100 100 100
8| X & Correlation | —0.085 [0.584** | 1 [0.531* [0.612** [0.948 ** |0.959 ** |0.564 ** [0.865 ** [0.775 ** | 0.872 **
Sig. (2-tailed) 0.400 | 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N 100 100 100 100 100 100 100 100 100 100 100

e TR A 0.01 AT LR B3 (ML), « £ A% EA 0.05 AF LR EH (UL

% 8 N Pt INAL T SC i Pt AL G| 30K P,
FRECS HAT B R AR A M 2 S, N 2R

BT LA P, 48 205 BR S0 2 A Ho Al
SCRRTHE AR bR 2 8] 24 BAT BGRAHSCE

®8 Pt IEHSHMNEKITEEROEXST

Pearson N C C/N CW, |CW,/N h P Pt; Pt,

Pt, #u#t 5| X & Correlation [0.672** |0.983* |0.531 ** 1 ]0.655* |0.925" |0.854™ [0.905 | 0.790 **
Sig. (2-tailed) 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000

N 100 100 100 100 100 100 100 100 100

Pt, #m A% 5] 5L Correlation | —0.005 |0.660 ** |0.948 ** |0.655 ** 1 ]0.671* [0.904™ |0.890* | 0.871*
Sig. (2-tailed) 0.961 | 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000

N 100 100 100 100 100 100 100 100 100

Pt 45 # Correlation 0.369 ** |0.890 ** |0.775* |0.905 ™ [0.890 ** |0.895 ** |0.966 ** 1 0.902 "
Sig. (2-tailed) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000

N 100 100 100 100 100 100 100 100 100

Ao KRR BAE 0.0 AT EEAHZHFE(RMALL)
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9N P, ARSI SCHE P, AL | S0 (P,
TRBCS IR PR A OC 0BT 45 R . 2R

BT LU P 438 205 BR R SCHE 2 A Ho Atk
SCHRTHE AR bR 2 8] 2 B SR AR

x9 PLIEHSHMIEITEHRRNER S

Pearson N C C/N CW, |CW,/N h P Pt, Pt,
Pt, in A 5] X & Correlation |0.604 ** {0.978 ** |0.612 ** 1 0.592** |0.875* 0.882* |0.866 ** | 0.887 **
Sig. (2-tailed) 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N 100 100 100 100 100 100 100 100 100
Pt, #n A 5] X & Correlation | —0.106 |0.514** [0.959 ** |0.592 ** 1 ]0.459* [0.786* |0.671 " | 0.863™
Sig. (2-tailed) 0.296 | 0.000 | 0.000 | 0.000 0.000 | 0.000 | 0.000 | 0.000
N 100 100 100 100 100 100 100 100 100
Pt, 45 # Correlation 0.256* |0.838* [0.872** |0.887 ™ |0.863** |0.786 ** |0.965 ™ 0.902 ** 1
Sig. (2-tailed) 0.010 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
N 100 100 100 100 100 100 100 100 100

Ve RORAEKMEZE 0.01 AP EEA B ZE(MAER), « ZrAHKXEE 0.05 AT EEA R EECUIAR)

FAEAT BT 0] LU Hh, P, 48 50 P, 38 50 3F
AR b AEEOR PSR BOT 45 R BAT R
HRME, 5 PR AI SR

4 Z5ii

ARSCHE P S B 5T AR (1 B Al L, 2 iR R
() ) 5 AR 2050 17 5 B8 TR K, A3 A A T P, HE 4K
H1 P a4k, B AR i 5 SCHRA U h P 4K
HEA T 100 137 12438 AEAS DL CSSCI s i 3L
Bk X G #EATSEUE AT, A5 10 DU R B R 2

()5 h FEAR G, PP Pe 35 BOE A IX 4
FERREE , h FRECGHEAT BP0 e B i —
ARG FUE = B R IX 4, NIB R e
AL FER SRS Hh AR B B, rho R
TEEHAEH 2, 1 X Lo v = R = AE % h &
Vr Ak BAT MR A h 3850, LRt b 35 5ok ek
XS AE B AT A BTN . P EET 5]
SCEFNG SCRM 25020 20, BT 8 g5 1w
HR/NVEL BEXT B A ] b T8 BN 1 AT
0 DX, BT 35T 0 51 R R 4 % S BRI
M PE AR AR R A R A

(2)5 P 5 HAH E, P, 48 50 GE IR % SC
i ) 5 J P VR A R (SR . FE P 3R BT
W R SC—AERE B 10 ORI SCHAERES] 10 RIY
SCHRFE MR 1 52 AH R (04, {5 3550 TP 10 R 5%
Wil 3 S AN HH TN, 8] B & SC— 4R 51 10 IR 3C
BRAESE AT RE SR BB 298], RN
P ESCHR, I P, $8 50 e (] 59 BN
ARG DX 43 [F] 51 3 HE Y SCHk, T 53 RE R 31
HH 2R S () 5 P VR A v A 1 SRR

(3)5 P 3550 F, P, 45 50 fE R 9 & 52
Wil 7 Y 28 LSk, B LIRS 50 YR T g S
Mk, 7 P R EC A T4 v sk TR R SCR 9 5% ) ) 2
FHE Y, (HAE P, 38 BUWTEA b, 2 32 11 A1 1 SC
RS DU T B AR X {45 SCRRAE R K T
23 0 SO B A 5| SCEE, AT R
) H 3 e LY 22 SR

(4) X F2AFE WG 0 2B S, VR 2 5
A5 SR 5 BT 1 ACE R AR SR, X
FRARASEAL 40 A SOk P, A B ] 2 5 R
SlEMEAK, WG Py I8 IE N 45 RS P
BHOHICHAR &, G, Wi A P, #8 BRI
2RI R K A RIE A B 2Rk
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(5) WAHR T 45 R R Py Bl P, FE 8
S SCHER AR R PR /N T 55 5 | SCaE Y AR OGPk
BRI 0] BE2 25 PEAY 17 A S0 1T 52, 2 ol 55 73
NGy UL 5| SO 20 % S, T AE
S P 2 A — Se R bR R R AT 0 B
AR

ARSCAN LA T 5175 41 5 SR 2 0380 B, 6F

S 30k

FERY P, TP, 18 K02 A7 38 PR S 0E, 76 Hi Al
PRI R, W U — R, T3 Ah,
P, B 5 A O B R 23 i 75 5 B
ST HA T R T vk X R S
AR 5 | i 5 | A SRR 75 7 B4R I 2 A Ak
B DL dn ey gk B 4545 G 46 ) B 4 I ) AF
FEP R ERAGDT
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