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SNA Pattern Analysis on the Public Software Industry based on Open
API Big Data from Korea Public Procurement Service

Sojung lucia KIM, Shim, Seon-Young, Seo, Yong-Won

r AbStraCt-‘ This study investigated the ecological change of public software industry, comparing the pre and
C - post structure of industry network based on the application of the regulation restricting large
company participation in public software market, For this purpose, we used big data of the software market from
Korea Public Procurement Service and used the SNA(Social Network Analysis) methodology which is being actively
used in the area of social science recently, Finally, we highlighted the contribution of open public data, By
analyzing order and contract data of the public software industry for 3 years — from 2013 to 2015 - we found out
two main things, First, we observed that Power Law distribution had been going on in the public software
industry, regardless of the external impact of regulation, Second, despite the existence of such Power Law
distribution, we also observed the ecological change of industry structure from year to year. We presented the
implication of such findings and discussed the advantage of open public data as the original motivator of this

study.,
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AArsto] vjz]st= ForceAtlas?2 Yilgj&& AHE-8t
L, 39X dlojg HAE LR siqlth =&
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(= 1) HAZH(weight)ol chet 7 XS £
(k9] et )
year num mean s.d. median min max range | skewness | kurtosis S.e.

2013 626 2434.1| 9377.6 457.2 2.2 136234.,3 | 136232.1 9.2 101.6 374.8

= | 2014 624 | 3202.7| 153188 470.3 2.41290723.9 | 290721.4 13.1 214.7 613.2
=2 | 2015 631 3058.7| 12349.9 514.9 12,3 194665.7 | 194653.4 10.2 126.0 491.6
total 972| 5609.4| 24376.0 7419 17.0 | 462231,7 | 462214.6 11 161.6 781.8

2013 965 | 1579.0| 6864.7 359.5 19.0] 155863.4 | 155844.3 15,5 306.0 220.9

sz 2014 985| 20289| 6782.8 376.1 0| 73817.1| 738171 7.3 61.8 216.1
= | 2015 1047 1843.4| 7566.1 313.5 4.3 178193.8| 178189.4 14,5 296.1 233.8
total 1818 | 2999.1| 13126.4 445 4 4,3 1272807.4 | 272803.0 11.6 173.1 307.8

(& 2) A2 (degree)0| St 7|2 A 2
(k8] 7)
year num mean s.d. median min max range | skewness | kurtosis SIE]

2013 626 4.3 7.7 2 1 96 95 6.1 53.8 0.3
w2014 625 4.9 1.2 2 1 152 151 7.9 83.2 0.4
=E | 2015 631 4.7 8.3 2 1 144 143 88 | 1252 0.3
total 972 9.0 18.9 3 1 316 315 8.2 103.9 0.6

2013 965 2.7 3.7 1 1 37 36 3.9 21.6 0.1

2z | 2014 985 3.1 4.1 2 1 36 35 3.5 16.1 0.1
= | 2015 1047 2.8 4.6 1 1 53 52 5.5 39.6 0.1
total 1818 4.8 8.3 2 1 105 104 5.5 43.5 0.1

71900 AFEol eAE SEACE He Y, EF SV A gaskgin e Eoi = 9
ol Wj Aok HF=E FA R Y7oz Ay = FETt B fAasHAT oAl S7HEe = vt
dlo] FA oz Uetf7]ofl= Alokdprt el ¥ of @bl HAFHUE W, (& oA E U 4

b Hop7] giZoloh o]dgt Mg 7Hte s YE
A3 Aol A% (centrality) S E43H= 2& SNA
of A duk ot} (Weat, 2014; Zhou, et al., 2014),
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AR, FA AAA EEZ (Cumulative Degree (¥ 5y, 37 Zdlo] 283t ZAG5ATATY 4
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2 Power Law 2EX & 2
Q, AE AAEATe FEAEYS &850
(Efron, 1992) $AA o4& dEdhe= wiolth,

o] 4F £8%F A=E UHle AsAlEATE as
t}& shpof o5 AR Elth(Clauset, et al., 2009).

= r

Uol,

00

mm) - 2 (n-l-xmin]-Ot

n=0

where ¢(a,

PO o)

SuEe dold A9 1EEA vEYAY
Power Law @4} 413} 2. U HIE Y F.9] Power
Law @4 240l 2tz daatel ¢34 24249
A2 M (Degree)t 7}5A| (Weight) 5 2|7 &dllof 2
ot AGAEAsSt APes dador st
(1) I 2E ), thFoRe oA At
Clauset, et al.(2009)2] Power Law £33 X dlof &

&otE] 1003 REAEHE sl A4 FoA
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1o SNAQ] 7] R0l @Al 1A QAE 7k AF
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Ats AZESoa o thet SNA At (Iyer, et
al., 2006; Gulati, et al., 2012)9] &4 WS 2=
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Method)?} KS(Kolmogorov—Smirnov) EA %]
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oltt,

Power Law 7ol tigk A4 9A] Clauset, et al.(2009)
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&) 71&7] A=A WA U EY oA £do] doj
G AEE ofn|eitt, gubq o g of gro] & AL,
oA GF B A HEE ] AL & 5 3
Gt 3ol AFad vt Aoda=o gho] ¢ A
Uehdo s (" 5) 9 Ao} weks Zolgiet, £
SrEd B4 43S B9 U2 247 fela) 9
M=, =479 Lower Limit (xmin) o] 0Rt} #
of skt Alokmdnt AgollA] ®iF o]
ottt p—valueE AU AoFgdlu} Aol A ZH2t
0.771} 0,482 X5 cut—off k¢l 0.05 B} 222
Power Law Zg&lof A3la-2 ¢ 4= Qi)

HA, Ak YEYARE AAls] Hapd, (E
DollA W& AoFEH o 9l 179RE (1,703
g ol Al 462, 23185 2A(2F 4,6229] ) F3xolH,
Bt 569foltt, (i 3)& HW Power
Law &3 2est7] ¢t 27 34 @2 xmin©]
449 3H9WTE Yo a= 1,959 & &= Ut &

v}

]'T‘E' ?_]"iT

HIFZ 1o O
El'T—IJ Jit_

(# 3) Power Law &4

(1% 6)o]A Power Law Zdo] 23t5]7] 9af
A% 247 xmin)o| 44890| B2 = WhEFHo] A
B Power Law I I 4 4890 A A|2Fel= 24
o8 FAFNGAEA), Fug H4e F449 log
normal X5 HojFa 9o}

SO 2 Adde YEYIE AHEH (& 2)0
A R AoPdao Wele oA 31671011,
Hat A 97l (& 3)olA A9
xmin A3 agbo] 212 349} 3.08¢1y], o=

2O FAGOoR REAEHS Fof FHHE %Y Bt
L 0|9} Atojgl 4> 9tk xmino] 340|E& (1Y 6)
o $-504 Power LawlefZ= 3404 A& sl=
&"82 + 45]"“‘% 1003] 9 HHE; HE*E%‘% %

F320} (25} WEYT)

383 HEAEY
TE =2 GoF - -
Xmin o ntail p—value xmin o
e Aokl 0.056 4,489 1.95 189 0.77 2,569.61 1.83
Ak 0.058 34 3.08 b5} 0.48 22.49 2.75
Log-log plot (¥5F) Log-log plot (¥F)
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(# 4) Power Law & FZHZat (UK} HESYZ, HEY)
291 | 7w | wE | e B _ TELEE |
Xxmin o ntail p-val xmin o ntail
2013 0.04759 2113 2.0621 127 0.69 | 187698 | 2.02502 162.04
Aokl | 2014 | 0.06434 794 | 1.76326 247 0.08 754,08 | 1.75378 262.82
wn 2015 | 0.04428 2178 | 1.99345 144 0.78 | 1913.29 | 198311 170.75
2013 0.06421 6 | 2.36452 121 0.02 5.52 | 2.29192 153.56
AokAs | 2014 0.05335 2 | 1.93203 360 0.00 2.45 | 1.94555 319.38
2015 0.06544 14 | 3.21483 48 0.34 9.48 2.8883 135.46
o Fol Azt 24 Algd 2014del 24H a9} AL A= 24 (& HoA of g2 T 7
p-valuegro] AjH o2 7Hadt7] stglont 2015 ¥ SlEch o2fat Aak Aok el wolul Kol
ol thA] S71819 A, A=Y p-valueZt 5 cut— ol et AAE Bk AAls] ddste diEolga
of fgh& WEshaL s AT 4 ek, 2o Ark, &, o7 7|foll A dAd9f ZAto]
L] A (E Dol A= Fejote] 24 dofdtt siefete, AgaHAs A9 R 719
o HokE w, AkAsmct AGFHA Power PR ARIPEFIE ARG HlFo] YA AL oA
Law @449 2j&4d0] & BQls= A& oju] (& 3) 3 & 3l
oA Ackgeo] p-valuert Aok7i4o] A9ur} 9
= ] Eord AN AAE A golu 2 E2 B 2, 23X HEYTO| Power Law S14 2M
Hapo 2 Alozis 29| YRl 6 7 A0 R
o7 ﬂ%iob} Power Law £439 @er|zel 1) 3ARD 34
prvaluel Aol i A HYORA 2610 A BUW PUOR £ A%t JLE AeIF o
FFH o)A Power LawdAJo] BHES i3] & A HEHAE vFo2 L4383t UA Zipf
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log(Rank) ~ log(budget per vendor

log(agrvd$rank)

8 10

log(agr.vd$budget)

log(Rank) ~ log(degree per vendol

R squred: 0.93
Coeff. -0.96

log(agrvd$rank.1)

log(agr.vd$Freq)

al
=

(28 10) +FXt AtZA(Z

ShA

(& 5) Power Law g%

HAR(R) LIEYF | Log plot

F32 (3R} HEYD)

i;g 7k HEAEE.:lH
T =7 GoF ‘ e : Si=
Xxmin a ntail p-val Xmin a

sz Ak 0,046 3,547 2.03 253 0.42 2,656.80 2.00

T Akds | 0.052 9 2.53 237 0.07 10,14 2.56
plote] 23t= (1" 9o Zom Tz YEYASL H, Bt £FEFHL 2990t} (& 5)E EH Power
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(& 6) Power Law &4 FHZ} (+F4 HEYT, ATl)
253 SEAEY
721 | =2 He GoF
Xmin o ntail p—val Xmin a ntail
2013 0.0572 818 1.9533 289 0.02 837,92 1,9478 302,32
Ak | 2014 0.0679 647 1.7848 373 0.01 639,86 1,7846 390.77
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