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Disruptiveness of Scientific Papers and
Their Technological Impact: A Case Study
in the Field of Artificial Intelligence

Wang Xianwen , Yin Yixian, Geng Yu, Yu Qianqgian , Zhang Guangyao
(WISE Lab, School of Public Administration and Policy, Dalian University of Technology, Dalian
116024, China)

Abstract:

[Objective] From the perspective of patent citing papers, this study explores the relationship
between the disruptiveness of scientific papers and their technological impact, enriching the
research on the factors influencing the flow of scientific knowledge into the technological domain.
[Methods] Using over 680, 000 scientific papers published in the field of artificial intelligence,
combined with patent citation data, we have built a large-scale dataset. Applying regression models
such as Probit, we conducted analyses across five dimensions: possibility, importance, universality,
persistence, and time lag.

[Results] The findings reveal a positive correlation between a paper's disruptiveness and the
possibility of being cited by patents, indicating that disruptive science is more likely to generate
technological impact. Meanwhile, highly disruptive scientific outputs yield more significant,
universe, and persistent technological impacts, but has shorter time lags.



[Limitations] The motivation and type of citations are not considered, and the patent characteristics
are not analyzed.

[Conclusions] This study confirms a positive correlation between the disruptiveness of scientific
papers and their technological impact, and provides a theoretical foundation for policymaking aimed
at accelerating the technological translation of scientific knowledge.

Keywords: Disruption Index; Science-Technology Linkage; Technological Impact; Knowledge
Flow; Artificial Intelligence
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Table 2 Variable Description and Measurement Method
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RBE R 5] H Patent_cit T ArE Bl HNN 1, =20
HEM Cit_nums THC & BeER 51

KA Iy Time_lag R BRI S REFAZFE
Frat Time_last B 5 e S T S 2 &
Izt IPC_nums TR it 51 I B 2 AT U2 IPC A3
Pk Pages BT R W
SRR Refs THC & W SE R
B R S5 I Sci_cits THC & W SCHE IR S 5] IR

A & fE&EHE Authors THEC & WIAEEHE
SR Sub_cats THCE & WL B WoS Categories &
BT RZ MR K+ JIF LAY I EJSE FEI[N-2, N-1]
Fe 1 IT BRI 04 AR FBRBCN 1, R2H0
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Table 3 Summary Statistics of Variables

A BfE hrifEZE B/ME R BORIIE¢
Disruption 0.0230 0.1359 -0.8333 1 396 070
Patent_cit 0.0804 0.2719 0 1 396 070
Cit_nums 4.9077 20.2741 0 1161 31830

Time lag 5.6878 4.8431 -16 49 31044

Time_last 1.3578 3.2494 0 36 31044

IPC_nums 3.8437 4.4490 1 98 31044

Pages 13.1474 8.1115 0 789 396 070
Refs 32.0196 25.2885 0 1540 396 070
Sci_cits 16.9950 154.6313 0 29323 396 070
Authors 3.4233 1.9483 1 189 396 005
Sub_cats 2.4090 1.1617 1 9 396 070
JIF 12.5626 14.2124 0 298.7818 285 609
04 0.2673 0.4425 0 1 396 070
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Kagnd TR XHEREIHB s AER. SARKE, #E 2023 F 11 H,
L 31, 830 MAIHFIE X LRIGI H, Sk 8.04%. Hrh, HIEMIIEI LT
(D>0) A 11.87% (14263/120171) HIvTREMERE LRSI H, & T I E MR R
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Table 4 Distribution of Papers Cited by Patents

Disruption
Patent_cit D<0 D=0 D>0 Bt
0 134 425 123 907 105 908 364 240
1 14716 2 851 14 263 31 830
Bt 149 141 126 758 120 171 396 070
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Fig.2 The Number of Publications and the Trend of Patent Citations
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Table 5 Probit Regression Results of the Possibility of Technological Impact

QP 2 (3 4
Disruption 0.4000™" 0.3679™ 0.2096™"
(0.0181) (0.0343) (0.0370)
Sci_cits (In) 0.4418™ 0.3307""
(0.0031) (0.0035)
JIF 0.0023"** 0.0118™* 0.0079"**
(0.0003) (0.0003) (0.0003)
Refs (In) -0.2398"* 0.2509""* 0.0061
(0.0078) (0.0083) (0.0093)
Authors (In) 0.0467"* 0.2750™* 0.2288"**
(0.0080) (0.0080) (0.0087)
Pages (In) 0.1086™" -0.1119"* -0.0098™"
(0.0095) (0.0090) (0.0100)
Sub_cats 0.0187"* 0.0118™* 0.0038
(0.0034) (0.0033) (0.0036)
04 0.0221" 0.0838""* 0.0760"*"
(0.0090) (0.0087) (0.0094)
Year Fe No No Yes Yes
Type Fe No No Yes Yes
Constant -1.9668"* -1.4132" -4.6028"* -3.5397"*
(0.0283) (0.0029) (0.1147> (0.1750)
Observations 223 619 396 070 284 438 223618
BIC 126 726 221100 137 069 120 822
Pseudo-R’ 0.1630 0.0021 0.1789 0.2066

FE: (1) #EEFORRER: (2) *p <0.1, " p <0.05, ™ p <0.01, **p<0.001.
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FIRAEDS . R 7 it — 0 4R T B M A2 B A [R) (R R 22 0 RAE R 22 SR E R ST
I (P B i PE RN S 1t R AR B2 2 R, W RF S R 45 AR E o4, i
HEVER T2 AN 4E FE O ROR A

7 8 24 5] FHIRECN TIPC S M 8 v 8RB, H A 75 A 2 i B i),
A 1 I (Negative Binomial, NB) [F A Y iy JE A A [B] H A3 8 34T 94T
# 7 Alpha 45 R IR 7 IRATHIEFE (p<0.001) o SF T I 7 14 A1 RF 22 1 7
MNESA &, A S E /N I (Ordinary Least Squares, OLS) [R] 47,
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Table 6 Summary Statistics of Characteristics of Technological Impact

Disruption

D<0 D=0 D>0 BARIIE SRR




Cit nums ¥J{H 3.7473 24118 6.6039 4.9077 20.2741

IPC nums $31& 3.5182 2.8887 4.3710 3.8437 4.4490
Sci_time_lag ¥J{E 1.4033 2.5894 2.4224 1.9587 2.5469
Tec_time lag ¥{E 5.1038 4.7945 6.3926 6.0569 4.8404
Sci_time_last 318 3.5806 3.9393 3.8835 3.7463 4.9177
Tec_time_last ¥3){& 1.0663 0.4624 1.8380 1.3578 3.2494

(1) FARFE i ) B EEAT 2 1k

BRI RS2 ) B A, B — R R IR SO M g IR . 3R 6 5
VAT R B, a4 LR 5] IR ECH 6.60, ELIRE 4 R
i H 76.00%([6.60-3.751/3.75), [F S EL-F {8 5 34.42%([6.60-4.91]/4.91).
WP I elH SR, R 7 AR 6 R, B SR AR R A
53 AR 2 ) 5 B 2 R A7 AE SR 35 0 IE R SR Bk, A2 i, U M R L
HUE AR B 2 72 A S S B ROR 2 e, (R, R H2a 15 2580 . tAh, A1
A6 Rk sG] R T 52 e PR 1 Rl RS R E AR I, T
BAE A ST FERE AR, AREC T B4 2 2 BHRFE R ST, B N il ) T4 R 3%

5 5 e ER] - B R A S 4 51 R SCUE R R R . — T THT, B RE A2 PR R IX 2 i
SCAE SR TG I AL AN AT, B 5 m 0 2 AR AN B AN S 77, BRI T 2% 5
FIEKHNER. H—J7H, W2 R0 LRI S TR A8, REL
HAME w2 b1l T B

R, BREEARZWEPT 2, RIS R0 SO BT A T8 % EAT Y
7 IPC 5. MR 6 56 2 ITHFIRTEG T 45 Bk G, BE YRR P34
KH 437 MR LR G A, mLE R REESON 3.52 A TR S5 R
WAESE T R BUE MR E R 2, WA 7 AR 8. MERIR L,
WS LR 5 H R B %, B2 RS E R ST N T HERR %
DRI 2R B FE e, A SCAER Y 9 R AME 6 1 4 L 5] FHIREL, R IAZ O il RE
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Table 7 Negative Binomial Regression Results of Importance and Universality

HEM Tzt

(5) (6) (7 (8) 9

Disruption 0.7150"*" 0.3440™" 0.0763*
(0.0613) (0.0414) (0.0394)

Sci_cits (In) 0.4172™ 0.3080"*" 0.2345™" 0.1902™*" 0.1103™"

(0.0043) (0.0048) (0.0033) (0.0036) (0.0038)
JIF -0.0070™" 0.0034"* -0.0008" 0.0032""* 0.0029""*

(0.0005) (0.0005) (0.0004) (0.0004) (0.0004)
Refs (In) -0.2372™ 0.0691"* -0.1026™" 0.0422™*" 0.0252"

(0.0136) (0.0160) (0.0097) (0.0114) (0.0108)
Authors (In) -0.2028"* 0.0178 -0.0674™* 0.0341™ 0.0304™

(0.0146) (0.0147) (0.0104) (0.0107) (0.0102)
Pages (In) 0.2254™" 0.1077* 0.0495™ -0.0089 -0.0231*

(0.0173) (0.0178) (0.0123) (0.0126) (0.0119)



Sub_cats -0.0120" -0.0389"** 0.0101" -0.0021 0.0122"

(0.0067) (0.0064) (0.0046) (0.0045) (0.0043)
04 0.0466"™ 0.0434™ 0.0811** 0.0832"** 0.0768"*
(0.0167) (0.0162) (0.0115) (0.0115) (0.0108)
Cit_nums 0.0167""
(0.0004)
Year Fe No Yes No Yes Yes
Type Fe No Yes No Yes Yes
Constant 0.4905™* 1.1991 0.7486™* 0.4987 0.6991
(0.0484) (0.9232) (0.0355) (0.6925) (0.6432)
Alpha 0.9228"* 0.8000"* 0.0370™* 0.2773"* 0.2116™
(0.0097) (0.0087) (0.0049) (0.0046) (0.0038)
Observations 23 725 23 725 23125 23125 23 125
BIC 117 764 115165 105 267 104 488 100 399
Pseudo-R’ 0.0821 0.1070 0.0469 0.0592 0.0964

(D FESHCONARER; (2) p<0.1, *p<0.05, “p<0.01, ***p<0.001.
(2) FARF M I i PR A RE S

SR, KR8 SCHE R R 2 WA 2 32 77 A Bl 22 52 i fLE R 5
Wi, 2 — 58 IR 1, T AT LGB B O 51 B A 4 R SR A A 2 22 R B
BN B ST AR S 18 A0 R} 2 7 2% R F 1 i 3R A AT 190, o AR 5 (1) 455 490 4
IR 28290, 2 6 M gnih 45 R, JUE 1t R 2 AR FEAEOR FE 57 2 It
T3 AN 2.42 SE I 6.39 4F, B IR 14 (R AL 22430l = 72.86%([2.42-1.401/1.40)
A1 25.29% ([6.39-5.10)/5.10). WHRAN MR G H 5 R KE, BUE MRS AE
FAR TP, (HAZARH T EI R X — S5 R IR B F G225
F 8 AR 11 W45 FAUESE T HUAE M 48 BORI R S S A 1 B B2 IR R R R, (H
FEIX — REAEBA 13 R AN BN, R AR MR AR S I ZE AR A
AR FE TR, (HREROR A 52 . BRIk, ik H2e A 15 2I50E .
BeAh, W R X — AR S R E ) REEALY 11 FIRE R 13 hE SRR, U
B v 52 1) DXL B R0 R T v B MR R S AR R R AE IR AT, RIS 4T T
ARG T B (]

8 I HAPEANFF AL ) OLS A7 o] Y= 45

Table 8 Ordinary Least Squares Regression Results of Time Lag and Persistence

IIF i PRtk
gt BoR G (R i HARGR
(10 [QFD) 12> (13) 14> 15 (16 an
Disruption 4.2980" -1.0532"" -3.9056™" 1.3074"™"
(0.2193) (0.2222) (0.4956) (0.1784)
Sci_cits (In)  -0.0569"" -0.1506""" 0.5283"" -0.1456™" -0.1870"" -0.2214™" 0.7892"" 0.5808"""
(0.0097) (0.0107) (0.0213) (0.0200) (0.0218) (0.0242) (0.0152) (0.0160)
JIF -0.0022" 0.0030" -0.0521"" -0.0055™ -0.0009 0.0022 -0.0167"" 0.0007
(0.0010) (0.0010) (0.0021) (0.0019) (0.0022) (0.0023) (0.0015) (0.0015)
Refs (In) -1.2200"" -0.9952""" -2.1155™ -0.0832 -0.0638 -0.0840 -0.7579"" 0.0572

(0.0273) (0.0316) (0.0585) (0.0592) (0.0610> (0.0714> (0.0417) (0.0474)



Authors (In)  -0.2529"" -0.1248"" -1.8096"" -0.1922" -0.6338"" -0.61127 -0.5069"" 0.0923"

(0.0282) (0.0294) (0.0617) (0.0554) (0.0631) (0.0664) (0.0440) (0.0444)
Pages (In) 0.4220"" 0.3936™" 1.5759"" 0.2870"" 0.2613™ 0.2356™ 0.5125™" 0.0520°
(0.0333) (0.0343) (0.0726) (0.0649) (0.0744) (0.0776) (0.0519) (0.0520)
Sub_cats 0.0003 -0.0169 0.1699"" 0.0499" 0.0664" 0.0300 0.0227 -0.0205
(0.0120) (0.0120) (0.0264) (0.0228) (0.0268) (0.0271) (0.0189) (0.0183)
04 0.0036 0.0080 -0.2093" 0.2752"" 0.1893" 0.2078™ -0.0281 0.0840°
(0.0313) (0.0313) (0.0685) (0.0592) (0.0701) (0.0708> (0.0488) (0.0473)
Year Fe No Yes No Yes No Yes No Yes
Type Fe No Yes No Yes No Yes No Yes
Constant 5.5750"" 3.5738°" 9.8989"" 43.7824™" 4.4805™ 2.9625 0.8733"" -2.5280
(0.0992) (1.0106) 0.2137) (3.8178) (0.2220) (2.2843) €0.1527) (3.0657)
Observations 22925 22925 22950 22950 22925 22925 23125 23125
BIC 97 908 97 640 134 071 127 106 134 839 135033 119 668 117 933
Adj-R’ 0.1113 0.1408 0.1746 0.4042 0.0081 0.0215 0.1295 0.2105

W (D S HORFRHER: (2) Tp<0.1, p<0.05, “p<0.01, ***p<0.001 .
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BL Y v R VR A A ROR F B I et R AL, — B BORME ORI, R =k
PR MR ) . A, R H2d 15 215380k .

53 FEtERR

A SCAE  — R VAN RV 2 Mok s 56 EIR T ST Al R Rt &, #
fRREAR BN o KA, W R AL X R4 IS Probit [m] I A AL AN
Logistic [A[ AR, =3 L X R T AR EA . Oy 7 HEERB AR A Y
ANECHE o0 A 5 8 SR DI T, R BRI R B 40 Logistic [MAMAJF HE
SEB, AR WAR 9. WD RRE AR B AR ) AS R Bl 5 SRR, W VR R v
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Table 9 Regression Results of Robustness Test 1

(18 (19 (200 QD
Disruption 0.7520" 0.7215™" 0.4325™
(0.0329) (0.0624) (0.0685)
Sci_cits (In) 0.8506™"" 0.6336™
(0.0061) (0.0068)

Controls Yes No Yes Yes



Year Fe No No Yes Yes

Type Fe No No Yes Yes
Constant -3.6180""" -2.4582"* -9.7963"** -7.2173*
(0.0541) (0.0060) (0.3664) (0.5063)
Observations 223619 396 070 284 438 223 618
BIC 126 299 221 111 137 004 120412
Pseudo-R’ 0.1658 0.0020 0.1793 0.2094

W (D S HORFREER: (2) Tp<0.1, p<0.05, “p<0.01, ***p<0.001 .

HR, T W22 CIR B AR EB0E . RSO Rl R 08 S5 IR E
TX YA AR B v bR i A A S Y AN WSO e, AR BT T SR AR H s B AT TR L
WALHE, X FEWIIEE T 0 FEAR B o BRI, 23 701 R FH PR b 7 VL AT R fd
Ry, — Rt BRI 1 BON #z 5 4K 2248 A Probit [RIHALRY, — 2 HREER R
HHE i OLS [BIAA A, 25 ANk 10 Fros . BEARHE A R ik 2510 1) Fa g
P, A T RS BOR S e 22 TA) B IR ROSATY SR B AT AR . (HR AR 24,
B 25 FIASLRY 25 i (o] 5 AR B AR D, R B B AL B A B .

K10 FafErEf s —ryE e 45 R
Table 10 Regression Results of Robustness Test 2

(22) Probit (23) Probit (24) OLS (25) OLS (26> OLS
Disruption 0.1255™" 0.0669™" -0.0051
(0.0328) (0.0044) (0.0043)
Controls Yes Yes Yes Yes Yes
Year Fe No Yes No No Yes
Type Fe No Yes No No Yes
Constant -2.1216™* -2.3154™ 0.0663"* 0.0641™* 0.1038
(0.0306) (0.6321) (0.0018) (0.0018) (0.0929)
Observations 285 562 285 562 285 562 285 562 285 562
BIC 133736 127 458 75230 75012 47 774
Pseudo/Adj-R® 0.1995 0.2414 0.0269 0.0277 0.0277

FE: (D) FEEFRRRRER: (2) p<0.1, p<0.05, *p<0.01, *p<0.001.
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