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Abstract: There are many previous studies on IPO open prices. In particular, underpricing, 
where the public price is lower than the initial price, is an important issue from the 
management's point of view, as it causes loss of opportunity for issuers. Various hypotheses 
about the cause of underpricing have been made by previous research. In this research, we 
focus on the calculation of corporate value when determining the open price. Specifically, 
SCDV was created based on patent documents owned by the company. Next, a similar 
company comparison method was performed by selecting similar companies based on the 
created document vectors, and the validity of the open price was attempted. 

 

1. (� 
� ťÈƄGAFA6hÒ���A`@_W\IL��
�sĄ�µ����3ƅ�#h�ƄðĴsĄ�ƀ/

üœĄī�ƀį#iŉ!Ąī�ƀ$csĄcĝĄA

bM#,��2Í�14�	2Ƅ�25�·ō�s

Ą"	�3�41#Ąī�ƀ$sĄ#¿×6ĊĦ"

ņ���3�$Ŏ�ź�Ƃùû (2009)ƄMatsumoto 
(2018)ƃƅĄī�ƀ�ĢĦ�$!���
1 ą�!
řſĜ�3ƅ{�% IPO#�ų|Ă��3ƅIPO#
�ų|Ă$TI?R]K9`@íË"0��č¾�

43�Ƅ�#sĄ|�İ¾#�øċŷ#S<8P\

Zb#İ��$ƀusĄ6±Ĕ���ā|İ�ď�

Ğ�143ƂÂl (2010)ƃƅ�� ·#�ńĥĬ�
áç�4��30�"ƄIPO#�ų|Ă$8`Gb
U[:C`@���¨ſ6ß���3ƅ8`GbU

[:C`@ĚŜ�$Ƅ�ų|Ă���6f«3ĚŜ

#��á�Ƅ�#ĚŜ�ġĜ�3���ìŋ�ųs

Ą"ŞŰŚū#Ĉtæ¹�ġĜ�3į#¨ſ�Ĝ�

3ƅ�#8`GbU[:C`@ĚŜ�ġĜ�3�¬

rŘ$ƄiÉjœ�tĨ6�¬��3X[]OBb

MrŘƂƂBaron (1982)ƄLoughran and Ritter (2002Ƅ
2004)ƄLiu and Ritter (2009)ƃ/ìŋ�ųsĄ6�
¬��3C@N\`@rŘƂƂAllen and Faulhaber 
(1989) Welch Ƃ1989ƃƄGrinblatt and Hwang 
(1989)ƄCourteau (1995)ƃ! �â�14��3ƅ

h�. Kim and Ritter (1999)�ń!��¿œ�þ
�$ƄcĿĢ"z54��3ƀusĄČšď6Ğ�

�sĄ|�6İ���Ÿ"Ƅ�ųŲĀ#��6Řñ

��!���6áç���3��6²¤���3ƅ

+�ƄKutsuna et al (2009)$Ƅìŋ�ųsĄ#|Ă
č¾"	��ƄTI?R]K9`@�Żŉ�£6�

�"Ķ2Ť-��!���6áç���3ƅ�41

#Ļô
1ƄúĥĬ�$ƄIPO#sĄ|�İ¾Ľw
"è©#x®��3�Ĺ�Ĥģ�3ƅ&��$ƄÍ

ŕsĄ|�İ¾�"	�3ƀusĄ#Ŭ¾"Ąīq

¶#:`KI?E���ƄIPO#�ų|Ă/��6
�Ě�3ěśā|#İ�6Ŕ,3ƅ 

2. �)#$ 
� úĥĬ�$ƄĖŒKbF6ĐĞ��ƄƀusĄŬ

¾6ń�ƅĖŒ"$ƄĖŒKbF$sĄ#ĥĬÚÿ

��2ŝ�Ģ!ĵÿ02sĄĐ�#¿×6�ò��

��2ƄĮdĺ�Ð����2����ĕ.â�1

43ƅ���$ƄĖŒ6Ğ��sĄŴ#ÜŅƀuÊ

6ŏē���ńĥĬ6 3 ĕâ�3ƅĮc"ƄJaffe 
(1986)sĄ�~÷�3ÜŅ�Ů"	�3C<86V
?L]��3���ÜŅŴşŹ6ń!��ƅĮk"Ƅ

StuartaPodolny (1996)ĖŒ#ÌĞėĎ6±"sĄ
Ŵ#ÜŅƀuÊ6ē¾��ƅĮd"ƄHallaJaffea
Trajtenberg(2005)$ĖŒ#ÌĞé6±"sĄŴ#
ÜŅƀuÊ6ē¾��ƅ 

経営課題にAIを!ビジネスインフォマティクス研究会 (第14回)
 JSAI Special Interest Group on Business Informatics (SIG-BI #14)



� cí�ƄťÈ#S7:N`Eż°"	�3ĥĬ�

��Ƅ�3=]FNJ9TKbF6ĐĞ��ĥĬ�

µ����3ƅ{�%ƄHobergaPhillips (2010)$
Form 10-K
1sĄ�~÷�3ň¥#ƀuÊ6İ�
� M&A �#ŵũÔ#�þ6ń!��ƅ+�Ƅ
LoughranaMcdonald (2011)$ Form 10-K �zĞ
�4��3�ŗ6.�"ŰŃţõ6yÚ� ĠÆ\

Fb`6Ũ��ā|�#ŵũÔ6�þ���3ƅ�

41#é»q¶#Õ²6ŝ��þ"Ğ��ƄKbF

ů6µ/����Ƅ�þ#ĲÊ£e/�2�#Šä

6ń�ĥĬj{
1ƄúĥĬ�$ĖŒëõKbF6

V?L]��3���ƀusĄ#Ŭ¾"ĐĞ�3ƅ 

3. 
�	 
� Thomson ReuterĨ
1�Ð��ĖŒKbF�#
2001~2015 È DWPI(Derwent World Patents 
Index)6zĞ�3ƅŎŗ$��ŀŗ��3ƅ�þÁ
Ŝ���KbFDWPI#��$ ĖŒ"ŐŢ�4�
ġñ#ìŋÔƄŖĳ!ŘñƄĞŧƄ�vÔ6+�-

�J>EL��3ƅ 

4. ���� 
� ĖŒ6V?L]��3Ûď"$Ƅ Sparse 
Composite Document Vector6ĐĞ��ƅ+�ƄÍ
ŕKbF" Skip-Gram model (200ĉ�)6Ğ�3�
��Ƅ!ĉ�#�ŗV?L]6�Ð��ƅĉ"Ē¡�
ÅXK](60?[EFbƄEQbE°� 3%)"�ƄÐ
14��ŗV?L]"Ħę6og�3���;<:

L6à���("#$%%%%⃗ '()ƅÐ14�"#$%%%%⃗ '( 6?[EFb

é())#é��ĵ¡(⊕(,~())�ƄŦëõŽÊ IDF(N�

�ëõ6Ƅ!01��3�ŗ2#�Ěé6ņ�)�;<:
L6og�3���"2⃗$' 6�Ð�3ƅSCDV"03
Ë$qf#Ë(1)Ƅ(2)Ƅ(3)"ħ�ƅ 
 

"#$%%%%⃗ '( = "$' × 5(6(|"') (1) 

9:;1 = <=>
?
!01

+ 1 (2) 

"2⃗$' = 9:;1 ×⊕(,~() "#$%%%%⃗ '( (3) 

 
ĉ�éį#�ő¾$ƄDheeraj �Vivek �Bhargavi �
Harish(2017)�ã§�� SCDV6Ğ��ƄýúaŁa
Ɓć(2019)#�þ"��ń!��ƅFigure 1 $Ƅs
Ą#ĖŒëõV?L]#{���Ƅ12000 ĉ�#
SCDV 6 t-SNE Ûď6Ğ�� 2 ĉ���Ō���
.#��3ƅ�4�4#ĕ$ƄSONY�~÷�3 
ĖŒ6ņ���3ƅ�{(Year)$ƄüðúîÀűŪ�
~÷�3 ĖŒ#�²ġńÈ6ħ�ƅ 

ĉ"Ð14� sĄ#12000ĉ�#ĖŒëõV?
L]6Ç¯�3��� sĄ#ŭÒƂ#$ƃ6İ��
3ƅ sĄ"	�3 12000ĉ�ĭŴ��#vķŵ}
6Ýå�3ƅ�ŗV?L]ƂCƃ6DĖŒé~÷��
�3sĄE#ŭÒ$qf#Ƃ4ƃË�ņ�ƅ 
öÏ"ƄÐ14� sĄ#ŭÒŴ6V?L]#ş

Ź6İ��3���¢ą"ŏē��ƅËƂ5ƃ"ŭÒ
ŴşŹ#ŏİË6Ő�ƅ 

 

#$' = F
	H
C, + CI +⋯+ CK

D
L	,, H

C, + CI +⋯+ CK
D

L	I,

⋯ , H
C, + CI +⋯+ CK

D
L	,INNN

O (4) 

 
sĄ

'
asĄ

'Q,
ŴşŹ =

R
(C', − C',Q,)I + (C'I − C'IQ,)I

⋯+ (C',INNN − C',INNNQ,)I
(5)

 

 

 
 Figure 1.SONY#ĖŒëõV?L]#�Ō� 

 

5. ��&� 
� ÍŕÛď6Ğ��sĄ|�İ¾"0��ħ�4�

ěśā|� IPO�ų|Ă6Čš��ĵÿ6ņ4"
ħ�ƅěśā|��ų|Ăį#Čš$qfËƂ9ƃ"
02ń��ƅ 
 

U=!V<1WX1' = Y
�ų|Ăį#ăœ�

'

ěśā|
Z

× 100 − 100Y (6) 

 

ËƂ6ƃ#Model_test�� 0"ť�* �ų|Ă
į#�"ť���6ņ�ƅ�#ĵÿƄ¢Ąī#h

経営課題にAIを!ビジネスインフォマティクス研究会 (第14回)
 JSAI Special Interest Group on Business Informatics (SIG-BI #14)



�şŹ�ť�sĄev 5Ĩ6ƀusĄ���ŬÞ
��XK]�ö. IPO ó#�ų|Ă/��6Ř
ñ���3���ñ1
�!��ƅ 

6. &, 
úĥĬ�$ƄĮc"ƄsĄ�~÷�3ĖŒKbF

6Ğ�� SCDV "02ëõ6V?L]��3��
�ƄsĄ#ÜŅĢĖÑ6ħ�V?L]6ĘÐ��ƅ

ĉ�� Ð14�V?L]ņĚ6Ğ�3���Ƅs

ĄŴ#şŹ6İ���ƅ¢áĆ6Ğ��sĄ|�İ

¾#ĵÿƄĄğÇ¯W]HU]6zĞ��³¡"Č

)�Ƅc¾#ĲÊ���/�ų|Ă�Řñ��3ě

śā|İ�#�ļÔ�Ŋ��4�ƅŖĳ!�þ�m

Ï#řſ��3ƅ 

�'�!  
[1] Allen F., and Faulhaber G R.: Signaling by 

Underpricing in the IPO Market, Journal of 
Financial Economics, Vol.23, pp. 303-323, (1989) 

[2] Baron D.: A Model of the Demand of Investment 
Banking Advising and Distribution Services for 
New Issues, The Journal of Finance, Vol.37, No.4, 
pp. 955-976, (1982) 

[3] Courteau L.: Under-Diversification and Retention 
Commitments in IPOs, The Journal of Financial 
and Quantitative Analysis, Vol.30, No.4, pp. 487-
517, (1995) 

[4] Dheeraj Mekala., Vivek Gupta., Bhargavi 
Paranjape., Harish Karnick.: SCDV Sparse 
Composite Document Vectors using soft clustering 
over distributional   representations, Association 
for Computational Linguistics, Vol. Proceedings of 
the 2017 Conference on Empirical Methods in 
Natural Language Processing, pp. 659–669, (2017) 

[5] Grinblatt M., and Hwang C Y.: Signaling and the 
Pricing of New Issues, The Journal of Finance, 
Vol.44, No.2, pp. 393-420, (1989) 

[6] Hall., B H., Jaffe A., and Trajtenberg M.: Market 
value and patent, RAND Journal of economics, Vol. 
36, No. 1 pp. 16-38, (2005) 

[7] Hoberg G., and Phillips G.: Product Market 
Synergies and competition in mergers and 
acquistions: A Text-based analysis, The Review of 
Financial Studies, Vol. 23, No. 10, pp. 3773-3811, 
(2010) 

[8] Jaffe A.B.: Technological opportunity and 
spillovers of R&D: evidence from firms’ patents, 
profits and market value, American Economic 
Review, Vol. 76, No. 5, pp. 984-999, (1986) 

[9] Kim M., and Ritter R J.: Valuing IPOs, Journal of 
Financial Economics, Vol. 53, No. 3, pp. 409-437, 
(1999) 

[10] Kutsuna.K., Smith.K.J., and Smith.L.R.: Public 
Information, IPO Price Formation, and Long-Run Returns: 
Japanese Evidence, The Journal of Finance, V0ol. 64, No. 
1, pp. 505-546, (2009) 

[11] Loughran T., and J Ritter.: Why Don’t Issuers Get 
Upset About Leaving Money on the Table in IPOs, 
Review of Financial Studies, Vol. 15, pp. 413-443,  
(2002) 

[12] Loughran T., and J Ritter.: Why has IPO 
Underpricing Changed Over Time?, Financial 
Management, Vol. 33, No. 3, pp. 5-37, (2004) 

[13] Loughran T., and McDonald B.: When is a liability 
not a liability? Textual analysis, dictionaries, and 
10-ks, The Journal of Finance, Vol. 66, No. 1, pp. 
35-65, (2011) 

[Ɔ] Liu X., and Ritter R J.: The Economic 
Consequences of IPO Spinning, forthcoming in 
Review of Financial Studies. 

[14] Matsumoto Y., Suge A., & Takahashi H.: 
Construction of new industrial classification 
through fuzzy clustering, JSAI International 
Symposia on AI workshops, (2018) 

[15] Stuart T E., and Podolny J M.: Local search and 
the evolution of technological capabilities. 
Strategic management journal, Vol. 17(S1), pp. 21-
38, (1996) 

[16] Welch I.: Seasoned Offerings, Imitation Costs, and 
the Underpricing of Initial Public Offerings, The 
Journal of Finance, Vol. 44, No. 2, pp. 421-449, 
(1989) 

[17] Âlđc: ìľÄ³�ìŋāË�ų6Ã3śĕêě-
�¶ï¼ĥĬ#^RZb��Êőŏ(#ħ¦-Ƅ
Financial Services Agency research reviewƄVol. 6Ƅ
pp. 39-112Ƅ(2010) 

[18] ùû�Î: Ąī�ƀ#�žÔČš-ðĴsĄ�ƀƄü
œĄī�ƀƄ	0' GICSĄī�ƀ#Čš-ƄĚpK
9E?_bDYbĥĬƄNo. 9Ƅpp. 33-42Ƅ(2009) 

[19] ýúŇnƄŁÖºƄƁć¸Ó: sĄ#·ō��CND
b�ÿ#ŵũÔ-ĖŒKbF6Ğ���þ-, ðúS
7:N`E½tĮ 27«¸tƄ(2019) 

経営課題にAIを!ビジネスインフォマティクス研究会 (第14回)
 JSAI Special Interest Group on Business Informatics (SIG-BI #14)


