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Abstract:

In this paper, we propose a framework for discovering characteristic causal relation-

ships for each person or thing, such as each individual customer in marketing and each individual

defective product in manufacturing. Our method enumerates all correlations from a given set of

samples and discovers characteristic causalities by applying a causal discovery method to all sub-

sets of samples identified by conditions derived from the correlations. After that, we can obtain a

characteristic causality for each new sample by identifying a condition that the new sample satis-

fies. We also report experimental results on real marketing data to show the effectiveness of our

method.
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Abstract: In recent years, Japanese organizations have faced issues such as individual isolation and
organizational division as the diversity of employment patterns, age groups, genders, nationalities, etc.
progresses. Since the working population is expected to decrease, it is necessary to realize innovation and

digital transformation with the aim of improving the productivity of each person, but there are many

claims that the division of the organization is hindering it. .. In this research, we focus on human

resources who bridge various organizations, and by clarifying new working styles to improve the

performance of organizations by social network analysis, conventional uniform evaluation of human
resources and human resources The purpose is to obtain suggestions for reviewing the evaluation index of
training. For verification, use the transmission / reception log of the internal currency that evaluates

altruistic behavior.
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Designing task allocation and incentives for safe delivery to prevent traffic accidents

Wy EEY o' O LRk AR OEROB O3 ME Mk A&
Takashi Nishino!, Sin Syo!, Yuka Yamanari!, Masaru Miyao', Pengda Liu', and Hisashi Hayashi'

VHORER S PESE BN R e R PESERANAIT TR
' Advanced Institute of Industrial Technology School of Industrial Technology

In online food delivery, which is expanding all over the world, the increasing number of traffic accidents
during delivery is becoming problematic. To ensure the safety of delivery workers and the residents, it is
necessary to understand the incentives of workers for behavior choices. While many existing sharing
platforms are pulling workers into the online labor process by such incentives as on-peak/off-peak
surcharges, workers try to accomplish more than their goals within a limited time. In this paper, to prevent
over-speeding during delivery, we compare and evaluate some task assignment methods and incentive
schemes by multi-agent simulation. We model worker's rational choices of behaviors based on
reinforcement learning considering the profit and over-speeding of delivery workers.
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Evolutionary Learning of Cooperative Behavior in Social Networks
of Crowdwork Markets
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Abstract:

In this paper, we present our concept on the analysis of the coordination of crowd-

workers by multi-agent systems. The results inferred from the current analysis and the future plan

of the analysis are presented.
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Interactive flower recommendation system based on similarity among flowers
defined by features extracted from their images
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Department of Industrial and Systems Engineering, College of Science and Engineering,
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Abstract: The spread of COVID-19 has changed people's lifestyle, which caused great loss in various
industries including the flower industry. Under the circumstance, new online shopping services for
individuals are attracting attention. However, it is not easy for those who have not purchased flowers often
before to find "a right flower for them." Therefore, this study (1) defines some features of flower images
and creates a hyperspacerepresenting the similarity among flower images, and (2) proposes and evaluates

an interactive evolutionary computation system for recommending a flower that reflects the user's potential
taste from a large number of candidates according only to a relatively small number of intuitive flower

evaluationmadeby auser.
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Study of Factory Automated Guided Vehicles Systems
by using Multi-agent System and Contract Net Protocol

Mgg KR¥E KW\ H¥ At Hith
Daimotsu Kato, Shohei Yada and Setsuya Kurahashi

FURE R
University of Tsukuba
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Classification and Prediction of Stock Price
Using Summarization and Machine Learning
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!Graduate School of Business Administration, Keio University
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Prediction of Variety-Seeking Behavior Based on Individual Customer

Purchase Data
HOATRY LR !

Amane Ura! and Yusuke Goto!

VA FRNLRF
Twate Prefectural University

Abstract: In this study, we tried to predict the brand switching behavior (variety-seeking behavior) for
stimulating customer's purchases at the store in real-time. We used customer purchase data from Japanese
retail stores for evaluating our proposed method. Our proposed method includes some additional
explanatory variables from existing studies, which considers purchasing pattern in a time series. The results
showed that our proposed method increased the prediction accuracy of brand switching behavior. Our
proposed method includes some additional explanatory variables from existing studies, which considers
purchasing pattern in a time series. The results showed that our proposed method increased the prediction
accuracy of brand switching behavior. Furthermore, our proposed method can be used for various stores
and products because experimental results showed that our proposed method's effectiveness is independent

of stores and products.
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A Study on Pricing Strategies for Business Hotels based on Agent-Based Simulation
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Graduate School of Business Administration, Keio University

Abstract: This study examines the effectiveness of pricing strategies in business hotels. Through the
analysis, we will attempt to identify the impact on the lease period and sales of business hotels, and how it
changes with the introduction of policy simulation. In this study, pricing strategy is considered as a policy.
Through Agent-Based Simulation, we will match borrower and lender agents and analyze the results of

the balance between supply and demand, and we will consider pricing strategy in our analysis. We will be

measured the policy effects from individual strategies, using the framework created by previous studies
that considered prices. A bottom-up policy evaluation will be conducted, and exploratory studies will be

conducted to determine that it is an effective tool.
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Research on the relationship between employee work styles and performance using location data
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Abstract: In this research, for companies that have introduced the free address system, we extract features

of various work styles from employee location data and explore how they relate to performance. By doing

so, we considered models that increase freedom of work environment and employee performance. The
method adopted to model the relationship between work styles and performance is a least-squares

regression model using satisfaction data synthesized by sparse principal component analysis. From the
results, we proved the initial hypothesis that the performance of employees who have face-to-face

connections with many employees regardless of their departments is high in a quick meeting area. Besides,

as a new finding, it is the communication that occurs in a quick meeting area, not the planned meeting held

in the meeting room, that affects employees performance. In the relationship of employees who have similar

work contents, it was found that the performance of employees who bridge between different groups is

higher than that of employees who have a lot of face-to-face communication among employees.
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Analysis of the impact of crypto assets on investment portfolios before and after the
outbreak of Covid-19
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Abstract: Following the COVID-19 outbreak, unlike the plunge in traditional mainstream assets, crypto assets have
performed very well. Indices that reflect changes in the crypto assets market have also grown in recent years. However,
in terms of cryptocurrency index-related studies, there are not many, and the period analyzed is mostly three years. In
this study, we analyze the impact of crypto assets on portfolio construction and attempt to clarify the risk-return
characteristics of portfolios that include crypto assets as investment targets. We analyze historical data from July 2014
to April 2020 based on the cryptocurrency index CRIX and six other traditional mainstream assets. By using the
DCC-GARCH model, this study finds out the low dynamic correlation between the crypto assets and traditional ones.
By using the mean-variance model, Cornish-fisher expansion, and T-copula CVaR approach to check the frontier line
and portfolio performance, we find out that crypto assets have the potential to improve the risk-return characteristics of

traditional portfolios.
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Table 2: DCC FHEAR %L

S&P500 Gold Oil GSCI REIT PE

Min -0.19 -0.13  -0.10 -0.12  -0.11 -0.18
Q25 -0.04 -0.01 0.02 0.03 -0.04  -0.01
Median 0.01 0.03 0.06 0.07 -0.01 0.03
Mean 0.00 0.03 0.06 0.07 0.00 0.03
Q75 0.04 0.08 0.10 0.10 0.02 0.07
Max 0.20 026 027 022 0.19 0.21
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A Study on Extracting Workers’ Representative
Activity Patterns by Considering the Work Order
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Abstract:

Companies are now able to gather a lot of business process’s execution data (called

event log) by managing them with information systems. In addition, they seek to analyze their

process by leveraging event log to improve their processes (e.g. reducing waiting time and costs).

However, there are many cases where process management systems record work suspending, but

do not record specific reason for that suspending. Hence, we propose the extracting representative

workers’ activity patterns method for understanding the activity of workers during work suspend-

ing. The method takes into account the order of work with Damerau — Levenshtein distance.

Analysts are able to understand the cause of the work stoppage by comparing the extracted pat-

terns with the process flow. We could find the workers’ activity patterns which is along work flow

of the process in the empirical evaluation.
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Case Activity AID Worker Time
1 In Progress | end 1 a 11:00
Suspend | start 2 a 11:00
Suspend | end 2 a 16:10

2 In Progress | start 4 a 11:10
In Progress | end 4 a 13:00
Suspend | start 5 a 13:10
Suspend | end 5 a 14:30

In Progress | start 6 a 15:00

In Progress | end 6 a 16:00

EEANEZ NI 2 A 2 ADBERITE5HR
FoeFEELELT. HLERIN S c A 2527 %
Soi/BHDERE a; LEL . BRI S 23 n fHDEHR
MBI BGE

S = (a17a27 e 7an—1aan)

eEL. EARY S R 0, B ®
aiGS

- X
Bk f € A— B LB fa- € A* — B* 5260
Fo EHRA S € A* ICHIR fae ZEALCTHELND
%

fa=(8) = (far), f(az), -, fan-1), f(an))
LELIRD IR ZBBLL T

f(S) = (f(al)af(a2)a e 7f(an71)7f(an))
LRI T 5.

3.2 A~R>rOY

AR IRZER2D LS BBATREIhZ 22
2. ZNZFRDTEA XY bR FE RN
O, ZNFNDA Ry MEd 2 EEICE L CUBMEHEE R
. BHELEEMEOH r LTR 2% 25HD Activity
DEMETH D, 117 2 5HDME In Progress | end 23&
METH 5. ElKER TR NI -ELEDZ T —
ZLMER. =R FxFRThN T at 2ADBED K
TETO 1 D2DOFETRRERT. ARV MNIKT
1207 —ROBET 3 (ALA R bH2 DL LD
b — 2 LR W),

LUTFTEARY N, B, 7 —RADEHFREED LICA
NV bRITOEHREEZ .

EE 1. (AU, B 2HEE P52 6NER
eEERARY FEIER. ARV FOKBREE E C €D

RETEICAIZ IE PR AAL V7 42T 4 7 AR%E2 CE18[)
JSAI Special Interest Group on Business Informatics (SIG-BI #18)

LEEERU DHPEEV CUNDEBacE -V
PIRELCIER, £EU OHEFE w € U 2B FER.
HEARY N eDEE o DEWE 2RO

ale) =wv
&L
EE2 (F—RA) ARV ecEEMECeE—-V

WEZONANY T e DENEC OMED Cle) =c; TH
BrWVWH L EeldTr—R BT B0V

ecc¢

CELFR ARV P eNT—R G BT R EA
RYbelde ZBR A —X 2 ITWREX V. $hbb

e€C <= edrNr#
R A I
EE 3. (ARV I uY) L= (E,AU{C}) ®20M»E
AN ELEARYIRTEIER, ZZTECE

BANRYFOHERES, A={a|acE— V}IiZEHE
OHRES, Clr—2AEEERT.

UTTEBARY e, ARV IO EIZEEND
rE
e, € F

EEL AR =R g ARV ERZIZEEND &
E, 9%DbbH
Je(ee ENe€¢;)

T e &, K el T
ci €F

LELAIHTEATEIVRARY FRZEF ARV R
A VAR AL THREBRORTLEEH VS

K2DARY PaZoOflEzAWTA XY b, B, 7 —
A%RRLTS. LITHDARY Mde; b RINFEA RV
+ D Activity BIEDMEIZ ACT (e1) = In Progress | end
%, ¥ 1FEDT —R% ¢ = (e1,e2,e3) £FEL.

FBEFETCHOIERE LTUTORELH 2
(v aEBEFToR:R).

Activty (ACT): 1E344

AID (AID): {EEOBIH LT 2 BT 57200
EZE oD ID

Worker (W): {EZEHES
Time (T): 4 X b2 EERE N7 RA



3.3 iR&EEEEt

REFHRCBOTEEB OIEOEBE R R 2 729
WKARXTT L=~ a2z Vil [Brill 00] Z&A
T35, XX /L—R2 a4 T 4 D DERME,
EROFA, HIBR, B, BHERBTERINS. R
Z2hflERWCHIET 5.

1 EDREA L ZERY (a,b) € A* L BH ce ADE
Z BNz LT D 3 >DOHERY

(¢,a,b) (a,c,b) (a,b,c)

PERLEETH .
1 EDHIER 2 1 ZGRF (a,b) BEZ BN TLITOD
2 O DHMRF
(a) (b)
ERLETH 5.
1 EOBEHEIERY (a,0) € A* L EFE ce ADE
ANz LT O 2 2DOHKRY

(¢,b) (a,c)

BIRLEETH 5.
1 BIOBHERHR L 1ZHRE (a,b) D5 X STz 2D
To120FR
(b, a)

ZE5ETH 5.

DIE&Y, wEHEREY X2 o0HRE S ¥ T 5%
LNERY S &2 LiLoWIThhORE2 iR DR LiEH
L T %1597 & & OBEREEOMET 2463

72, 200HRIS L TOEASFT /L —RVa
24 VRS ¥ o ELE

d(s,T)
maz(|S], |T1)

THEzZH6NM5. ZZTAS,TIESTDOXXATY/
L=~y a kg VHERE (S|, T k2hehSe T o
FlORE%EKT.

4 REFE

RERFEIARZL20DRTy ITH5K5E. £354
N+ aIhHEEEIEPFEE L TH BB DIEEED
EEIDOAEMHE LT —& THEY ARy Fu el
L, KiZH ARy RaZh o a2 &R L%
FHORKWRIEH &2 — 2T 2. UTTIE, £5
P RARY R ZDOWTHBH L, HitnTREM 2 IEH) <
& — > OIHIEICOWTEHAT 3.

RETEICAIZ IE PR AAL V7 42T 4 7 AR%E2 CE18[)
JSAI Special Interest Group on Business Informatics (SIG-BI #18)

£33 R2OARY Pl rsEBELNRZ AR FO S

SI Activity AID Worker Time
1  Suspend | start 2 a 11:00
In Progress | start 4 a 11:10
In Progress | end 4 a 13:00
Suspend | start 5 a 13:10
Suspend | end 5 a 14:30
In Progress | start 7 a 15:00
In Progress | end 7 a 16:00
Suspend | end 2 a 16:10
2 Suspend | start 5 a 13:10
Suspend | end 5 a 14:30
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1 08
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DIV—7TlE Mean(W) DfED

Mean(WW) = 1+0.8 1— 0.8+1

=09

DT Mean(W) = 0.9 < 0.8 = 0 272272 <A&D
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A Study on Determining Factors of Amount of Gas Used in Japan
— Analysis using multi-layer perceptron model —
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Abstract: Gas and electric power are one of the essential social infrastructure for social and economic

activities. The purpose of this research is to construct a gas’ consumption model suitable for the

distribution and sales market of LP gas in Japan by utilizing temperature. As a method of predicting

demand, we would like to first create a model of power consumption and then apply it to LP gas. Analysis

of customers' gas consumption can infer from what standpoint they were consuming public goods.

Through this, we would like to offer users' reasonable price and usage to expand their choices and

contribute to the efficient use of social resources. Furthermore, analysis of LP gas usage through deep

learning is possible.
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In general, baking companies develop a large number of new products, but only some of them become

established as standard products, and the production of new products may result in a large amount of waste

loss due to unpredictable sales. Therefore, it is necessary to predict the future order volume based on the

short-term order data of new products. In this paper, we propose a method for forecasting and evaluation

using a combination of multiple explanatory variables and models, using shipment data from bakeries for

a short period of time, such as one month after the start of sales. In the proposed method, the most accurate

results were obtained by constructing a model with variables that took into account the characteristics of

random forests and bread making, and explanatory variables that were modified for the low number of

stores.
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Analyzing and Forecasting Imbalance Unit Price using Generalized Additive Models
(GAM) and Gradient Boosting Trees (GBT)
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Abstract: Since the Japanese electricity retail market's liberalization started in 2016, the numbers of
power generation companies and retailers joining the market are increasing. Power generation companies
and retailers must pay imbalance charges, which depend on the amount of error between planned supply
and demand volume and real supply and demand volume. Imbalance unit prices are calculated from spot
prices and day-ahead market prices in Japan and volatile because imbalance unit prices are influenced by
many parameters like the imbalance between supply and demand, climate changes, etc. Forecasting
imbalance unit prices are essential for risk management. Analyzing and forecasting imbalance unit prices
using generalized additive models (GAM) and future work to improve the price forecasting estimation are

shown in this study.
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