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The influence of cognitive bias on the innovation activities:

Evidence from the networks of the US patent inventors
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Abstract

The research on the organizational culture has emphasized the importance of a unique and strong
organizational characteristics to propel their innovation activities. Yet, an individual cognitive characteristic
and its influence on co-working networks and innovation performance has not been highlighted. Note that
the individuals might create their own cognitive bias in the perception of names. This implicit
characteristics could be one of the implicit factors which can form a organizational sub-culture. In this
regard, the purpose of this study is to investigate the influence of cognitive bias on the innovation
activities using the data from the networks of the US patent. We collected 32,874,742 patent inventor
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database from the US Patent and Trademark Office (USPTO) between 1976 and 2017 and selected the
names of the 12 Apostles, which might contain a strong influence of cognitive bias in the western culture.
We investigated the cognitive bias of the inventor's name, the network patterns of co-inventors, and the
relevance of specific technical achievements by name. As a result, we found that there exists a tendency of
the preeminent inventor name in the particular innovation area; we further discussed possible cognitive
biases and factors in forming organizational sub-culture.
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[Table. 1] Examples of variables of 12 Apostles’ name by major country

Latin English French Ttalian Spanish 7Y U
Petrus Peter Pierre 5 Pietro & Pedro IR=k=4 W2
Andreas Andrew André Andrea Andrés r=glo} ot=g
Jacobus Maior James Jacques & Giacomo &  Jacobo & (k) oFXE ok
Toannes John Jean & Giovanni 5 Ivan & a3t 23
Philippus Philip Philippe Filippo Felipe IR 2
Bartholomaeus Nathaniel =~ Nathanaél = Natanaele Natanael 5 HIZEZWSL  HIEZ0|
(Nathanael) (FERY) tde)
Thomas Thomas Thomas Tommaso Tomaés Enlx =n}
Matthaeus Matthew Matéo 5  Matteo 5 Mateo & THEj Q. o}Ef
Jacobus James Jacques 5  Giacomo 5  Jacobo & AN ofE G ofF

OF A
Thaddaeus Thaddeus Thaddeus  Taddeo Tadeo o B2 oo 2
Simon Simon Simone Simone Simén & Al A=
Matthias Matthew Mathias & Matteo & Mateo 5 u}Ejo} gkt o}

A= 8L AR mE EE dAel met Aeld REel Sl
(https:/ /ko.wikipedia.org/wiki/ At%). & AFolAE 7HE Qe doldA = FO2A JHE froh
o} Bl RE A9 129E 12AEE Aof3Ath 124hE9] o5& Elojelx] r]dste] XA
ZF detell A w4 Thfg e o]Fo2 MstHo] ALgHA lon FaF yeke] WSty oA
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4. 474374 9 =9
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[Table. 2] Ratio of name variables by CPC code and 12 Apostles’ name adjusted by US birthrate

CPC = Andrew James John Matthew Nathaniel Peter Philip Simon Thaddeus Thomas

A 1259 1238 4370 8.23 028 1074 250 1.89 0.08 7.62

B 1622 1087 4267 8.89 017 962 211 222 0.10 713

C 1689 1009 4270 9.21 014 1035 236 2.00 0.08 6.18

D 1501 1015 47.86 7.23 016 1072 209 1.03 0.12 5.63

E 1061 1432 4430 6.62 018 1007 286 2.33 0.11 8.61

F 1819 1099 4092 9.79 012 944 202 1.33 0.11 7.10

G 1435 1231 4083 9.56 026 978 261 3.01 0.11 7.18

H 1575 1162 39.71 9.69 019 991 250 2.78 0.09 7.76

Y 1535 11.84 4246 8.66 018 996 223 1.95 0.11 7.26

H+t 1541 1148 4192 9.09 019 1000 237 2.26 0.10 7.16

A7

(9.2%) 0.65 257 334 1.19 009 023 023 0.02 0.01 0.87

H] (%) 705 2795 36.28 12.92 096 255 247 0.27 0.09 9.47

e 5 285 3492 3371 4.79 041 358 370 0.07 0.11 15.87
E%‘l(%) o . . . B B . . . o

oJBE AT Bof WS ofF 2 Ao|E Mol Yo A Eod HHE Mol WA

oL The} LTk AT Tl AVAMIE 1% o) B tlul 20% ol Aolrt U AE

B James : 7FE(+), Philip : Z15FE(+), Thomas : A4+ % &°ID(-), Thomas : HZFE(+) T°| S
o} ([ 2]91A 20% o) 2 4% o|EYAZ, 20% o1 & 4% E=AE %713, Nathaniel>
A7IH)S A71E(Y) 2ok Adstal 2F 10% o2 Afol& Holu QI 7R HIEo] Yot
o7} A or A yrhd Ao Bl
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%, James, Philip 3 Thomas= AS(E) Fwoll 555 =¥ste= 4 3Fel sk, Thomase= 4
7 2 FolD) F&oll S35 EUste F&Fol e & & Utk B thiv] 20% ol Zol7t
= M9 A5 F 3709 7-F(James : AAFE(+), Philip : FFE(+), Thomas : TFE(+))7F AS(E)F
o2 12AEY ojFS 7K HHASE A5kl 5E SUste AF4S Hola itk

mA mb s w0l mE mF G mH mY

0.1
g il ol ||||| il || M e . Dlim

Andrew lames John Matthew N a:han e Peter Philip 5 Thaddeus Thomas
C o0&

[19 3] &HAE, 53] &9 EoPE(CPC Level 1) 534 Rl &
[Fig. 3] Ratio of patent by name and CPC Level 1

42 AT FY HE £4
2 Rt YEYT 243 Aas A4 2 2= 340, QA= 481671018, T Degree:=
28.246, Density= 0.083, Modularity = 0.1962.2 A4Stk o] 81 A4t Asbe (& 3] 2t

[3 3] 2 ¥z 2 22 YEHF B4 89
[Table. 3] Summary of network analysis
y y

T == (E9A) AA (EPA3h % Degree Density
John 105 594 11.314 0.109
James 53 82 3.094 0.060
Matthew 36 37 2.056 0.059
Thomas 19 29 3.053 0.170
Andrew 38 76 4.000 0.108
Peter 44 64 2.909 0.068
Philip 20 12 1.200 0.063
Nathaniel 4 0 0.000 0.000
Simon 15 8 1.067 0.076
Thaddeus 7 1 0.286 0.048
A 341 4,816 28.246 0.083

Wz E A EE, Johnd Bt Degree(ll 314)%} Density(0.109)7} =2 © ¥ Matthew =
Degree(2.056)¢} Density(0.059)7F Ha= & o Atk A7 744 (John: 3.34, Matthew: 1.19)¢] H]
3 53 &Y vl&(John: 41.92 Matthew: 9.09)01 ko A 84 BE, Johnolghes o]E& 71
NS MatthewsHs 0|28 717 AR E3E 2YU3ls Ago] o}, 2 A &5o| Fits}

= AHE & T
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(2% 4]} [E 4] THANES TS v/l FAA (betweenness centrality) #t< TAHOE 52
315k Aol iy FAALS VEYDT WA shie] =7} vzl £ FAA 98] =S
Yeill= AEo|B2, 7} =& A7|E WA 8e ZAEE guigdth /) F480 & =

John, Peter, James, Thomas, —1&]3l Andrew©|T}.

[

(2% 4] WiNFAEeZ B 2 2= Networks £4 Z 3} (Noverlap layout)
[Fig. 4] Result of 2 mode network analysis based on betweenness centrality

TR ML QTN FHOZ W2 Peter(0.23)2h= o159l i/ T4l A YE
U Ja, Aoz AFFAHI7E 2 Matthew(L19)2He w7l S4l4do] AUdez v
53 29 8% ZHoA Peters e A7ASH B4 2 w®{7F vl &gl ¥k, Matthew
= BT Degree(2.056) = FHHOE Uil w7l T4 SHAAE £A oF A7AE ke
3 wi7E dEkA s AMS & 5 STk

[ 4] 37HA S48 A% &

[Table. 4] Value of 3 Type of Centrality

ol & closeness centrality betweenness centrality eigenvector centrality

John 0.7550 84244227 1.0000

James 0.7259 6320.4671 0.9591
Thomas 0.7306 5501.3396 0.9889
Andrew 0.6740 3588.7631 0.9076

Peter 0.7370 7032.2915 0.9949
Matthew 0.6432 1572.2710 0.8460
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F7F AxE ZHSAA (closeness centrality)Z AL+ E F4 4 (eigenvector centrality) oA =

Ao BHBGE, [ 419 2ol F 7l AFAME Matthew?t BEA WolA rjHoz
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o] 7+3tal, Thomasv= A+ B Fo|(D) F-&ol 535 S¥dte H=rt did oz Wt dga
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Bl rE
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SEd #Eo] €4 FE ¥ WAE 7
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El o
1
A&

A3 Hg 5o ks AL Rl

ARHOZ 54 WA o]Bo] i AAF W] E3EY BF Pobot FY FHL AY
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