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Application of Decision Making Techniques in Strategy Development
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Decisions are made at various scales, from individuals to organizations.
Decision making techniques are of great importance in the field of management
engineering, which include game theory, the science of strategic decision
making in competition and cooperation, and operations research, the




quantitative approach with applications of scientific, systematic and
mathematical methods to support the decision making process.

In this thesis, decision making techniques are applied to two strategy
development cases with discussions on the theoretical solutions as well as data-
driven computational results. The first application lies in the information
diffusion process, i.e., the product promotion strategy development in a
potential customer network. This research extends the information diffusion
model in literature with users’ preferences. In order to clarify the existence
conditions of the pure Nash equilibrium, an experimental tool called IDG
(information diffusion game) simulator is developed with Python. The second
application is in the field of hometown tax, which allows taxpayers to donate to
any municipality of their choices with local gifts and tax breaks in return. Due
to the increasing restrictions on the gifts, most municipalities face the problems
on how to modify the gift lineup in order to enhance their competitiveness. Here
an operational research method, DEA (data envelopment analysis), is utilized to
evaluate the hometown tax efficiencies and propose strategies of gift lineup
modifications from the perspectives of the municipality.

The outline of this thesis is as follows. Chapter 1 presents the increasing
complexity of decision making and introduces the objective of this research.
Chapter 2 focuses on the application of decision making techniques in
information diffusion process. In this chapter, Section 1 introduces the
background and the rationale of the application of information diffusion games;
Section 2 summarizes the literature in information diffusion games; Section 3
explains some terms of graph theory and the definition of the pure Nash
equilibrium; Section 4 presents the Information Diffusion Game ; Section 5
presents the experimental settings; Section 6 summarizes the computational
results and concludes this chapter. Chapter 3 focuses on the hometown tax
strategy development with DEA. In this chapter, Section 1 describes the
background of hometown tax; Section 2 introduces the DEA models utilized in
this research; Section 3 explains the data used in the analysis; Section 4
presents the efficiency analysis results ; Section 5 introduces the proposed
strategies based at the efficiency analysis results. Chapter 4 summarizes this
thesis.

A SO ARG R

R R RENE W A T A THHIW 34 it H KR LB HmE
L, FERERREIToT-D T, FORRICHOVWTHET S,

[ SCR A OS]

O, v— T T4 IR T ABERREICER L, 2O00FT L - G
IZOWTCTEBREHEREHWTo LIRER 21T, 1 DHIE., HERItBET v 2 H
WTHIEE OB RIGEREEZET /UL, EDX o ha—0— (BHEBEE) =10
ELTEETLHRENICOWNTT —2HROREN AR E 52T\, 20HIT,
T2 ARENIEE AV THIRROET — 2 2S5 50 S EMBLOERICET 5
IHTTH 5,

T OWFFER SRR, BEIC A EIN RS 1 MR, ARl X EIE SRS 3 . [H
RN ER 1R, ENESERER 2R LT _RTE-FE) SFLLTREINLTY
5o KimLITZNHER—XIZ LT, 4EDLOHEKIINLTWVD,

1 ETIIERO B E DT RRTHLEFOVTHRITLTND, H2ETIE
TEROYEEOR R 2 a8 L LI SIS T VI oW T — 2 5 E v, v =21
— 3 Uil U CHMPERRS T > o 2 WO FIESMEEZ 6 0NMCT 5, H3ETIXH
BIKDOFET =X &I0i2, 5D S EMPle ED X HITER L T RE GO HTE
W TERSN & 21TV, T OEERET D, F 4T T, ARXoohr
BT 246 & S OFRBEIZ OV TR TV D,

ZOWXDOFHMEEZORBEITRDO L IITEFLOEND, 1 DHOHFEHTIEZ, =
NETHO LN T EERIEHT T L CiE, BAERAFRRHICE U2 — —2 85




L7 AIs, £ Oa—F = ERE BUSEFICET T 0 BT 5 & v ) 268
X, Xy MU =7 ~OYEERE LT GE IS EME RN HE TE 2 WREN & £
N5, ZOMETIE, ERIEBET VITRAMEEZEAT S Z & CZOMEERET
LI EAT T, £io. WIS — 204V PF Ly I aLb—F—%EKL, 7
LAY =22 NOGEIZT T 7 DIGRITHIRZ 3R T 72 WFFHI RO T LA v —7 3 A
DFANIAR Y T ZIZIRIE L2 FEHNZ DWW TRIEZITV, SRS T o 2 o fF
HERMZAH L, 2 2B OFFITE, HIKOMFEMERICBIRT 2 52 S LB
OWTEBIRETIEDO—DTH DT — X e ok zE VTSI & B2 51T -
7oo THETIEHSD S EWBUZ OV THBIY 22 0TI T TV 523, FRiEf D%
ROMICEAT DRI TN TRV, UL, A EDOEWVEREE 1 % < 72 E
BIETIE, EO XD 72IBALE DI RNC T EEO SN DLENH D, A
Ze T, BIRIR, BIRRINOZES . BIRERBRMET 2 4L D& FEIZ SOV TH A
POl U REl 21TV 55 & EMBLIC OV T BB 2 5987 & 990125\ T
B 52N L. WRANER 2T 5 7D OB B & FEt R %2 {T-7-, ZhbD
FERIT AN DO 72 5T EHEICHIEFICEHETH D,

PLEDOWIFERER DD, BEZE SRRSO (T%) Ol e L
TW5D EHIE LT,

[t O R ]

20214 2 J 26 BUZATIORV T2 LR SCATER ISR\ T, i ST A B 4 5 i %
ORI R OIS BT DB H 572, PR GEORESZ(T) 2 LN TE
Too FIARESMHOBMMRICIB O TIL, AR SUCBEES 2 0B OFMaH L.
ABRIIEZHED T T2 O DRFFERES) b 00 2 T2 LIk L 7e,

VLEDRERN B, PLEEZE RIS HE RORMRRORRZ G & HE
L7,

R

BEZL S 1
BHNT & Hlan S B —FE 1R

1.F— 2 a0 MEZHVWESZ S EMBOBRKIEEZE -KTosD
S EMBL~OEMFEF -7, BARE LY LEE, 715, 45,
pp.149-172 (2021).

EH O B M. Mk BEF

el & EPR w0 B —F A 3

1. “Experimental Study on the Existence of a Pure Nash Equilibrium in an
Information Diffusion Game with Strict Preferences”, The 2019 Asian
Conference of Management Science and Application, Penglai Shandong
China, No.56 (2019).

Authors : Hideyuki Fujii, Jing Fu, Yu Song

2. “On Modeling and Simulation of General Information Diffusion Game”,
The 9th International Conference on Economics, Business and
Management, Zhuhai China(2018).

Authors : Hideyuki Fujii, Jing Fu, Yu Song

3. “Information Diffusion Game with Revealed Preferences: An Application to
2016 Presidential Election in U.S.", The 2017 Asian Conference of
Management Science & Applications, Crowne Plaza Fuzhou Riverside,
No.84 (2017).

Authors : Hideyuki Fujii, Jing Fu, Yu Song

AR LEBR S dim 3 5 F A 1




1. “An experimental study of the effect of bidding increment on the contract
price of online auction", Graduate Summer Workshop on Game Theory,
Seoul National University, pp.53-54(2016).

Authors : Hideyuki Fujii, Jing Fu, Yu Song

Aol LENSERC B E A 2R

1. “BRWSYEIE 2t U 72 15 ILH 7 — A OMGE”, HARE 19, EKRS
(2018).
E2EH . B B HEH S

2. “BRIAIZERE LT EWRILE S — A ORGE”, HARRE T.9%%, Rk, pp.36-
37(2017).
EEH . B HaE H

FEGR S F—EE 1w
1. “Multi-Selection Information Diffusion Game with Revealed Users’

Preferences”, @i T3 KRG WFFCHAEAIFTATTHL, Vol.1, pp.61-66(2018).
Authors: Hideyuki FUJII, dJing FU




