[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Jo /0000

Article / Book Information
gd guodubbbboooguooobobouooooooon
Title
gd gooo,bbog,goooo
Authors Yasuo Yamasita, Hiroshi Takahashi, Takao Terano
gd 100 0bdggoooboougz24o 0,
Citation
000 /Pub. date 2010, 6

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

The 24th Annual Conference of the Japanese Society for Artificial Intelligence, 2010

3H1-0S12a

ELAEEBEB LTI EVRAT — ML D EEEHDOFE

Learning a pension investment in consideration of liability through business game
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While the importance of financial education is recognized in recent years, the technique for deepening an under-
standing to pension investment management is needed. In this research, we analyze learning method of the pension
investment management in consideration of liability using the business game technique. As a result of analysis,
interesting phenomena — the participant understood the learning method of the pension investment management
in consideration of liability — were seen. This shows the effectiveness of the business game technique to learning

the pension investment management.
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EURAT = LEFIH LEEMRICBNTE, vV Ay
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720, RHEBENESEEER DY A7 28> TCn5d Z &K
el o7z,
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Management) ORE, F721%, FEEHREH (Surplus Man-
agement) O E L THEY M E TE 7 [Sharpe 90]. Zih
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Execution file

Text file
JPEG file
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The source code
by BMDL
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Y—IEWWW 77 0¥ EE LA T vy RIZBT 2EERED
ANEATY, 772 )7 =28 WWW 77 0% E2@ L Tor—
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W, BH) 2HETL2LTHR— b7+ UL EFETE IR EL
TW5.
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ROV EIREEOELRE LTE LS D. BN 100% LA
Fo XX, FEEGEOBIBSDNESES L BT 5 L HHE
SN, RHMEBEA~ORETITIRNENI ZLETHD.
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information” & L Tt & 5.
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ZDOWMRPERZBACLED &, BHABENEFELTLE D
TENRBY 2D, FHELEEATH, FTL—Y 3B &kEE
BREEZTHZEITAHRETH 5.
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7o < HRMPIIBE Z T T RVDILDEORFE L LT, FEET
L—Y— L+ DFEREITo /2. FAETFR T ERPZRFRA 5
AN (EL1HE3AN, BEL2F2AN) THD. 5 ANELT7A
F U ABGRHIC OV TIIZIFENILE &L A ED.

—J, 77 AT RBEERICOW TR B 0 BRI A %%
FTWBEDNREL LT, WBEREZOREHMIKIT 28
B3ANETL—Y—LT5ERETo. MERERER
%, BAEBIERT TR NERBREETHD 77 AT AH
BT AR ARE L, EREEAIYSE & L TOHE LR
LTWD ZEnbEMMFIMAEZIT b0 LTS,

T =Y —NEEOY G EMBERERITR B ORAEDOENE
NI, 3MEERSEZIT-7-. 1 EDOERRIE 10 round 171,
1 MR E ORI o 7=, 72720, 7 L—Y—IZi3&uzh
WEBET DI, KTHMZ TOHZHZ LT LT,

AWFRDOEBRIZBIT 57 7 A4 v ABERIC S GEM &

x5 1[\IE, 2[EH, 3[EHOERIIZNZN 2001 4 12 A2 D 2004
3 JET, 2004 46 A»D 2006 4 9 HET, 2006 £ 12
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“Input information”
— Domestic long term

\

“Reference information”
— Reference portfolio
(return/risk-max type:9)

- Reference portfolio bond welght
(return—max type:9) — Domestic short term
. bond weight

— Reference portfolio
(risk—min type:9)
- Data of balance sheet

— Foreign bond weight
— Domestic stock weight

. > - Foreign stock weight [
- Data of income statement
- Expected return .
_ Rispk (A player inputs from a
- Covariance matrix WWW browser)
- Duration
- Transition graph of the asset
price for latest three years
1”Output information” ;
i\~ Tracking error of !
. . 'Retirement benefit costs 1
Internal information '~ Information ratio 5
— Return of asset ,~ Ranking and so on [

— Return of pension liability

i(These are calculated
(These data are saved beforehand iwithin a system)

in a model)

..........................

X 2: R AT —LDET IV

# 1. FHTY 27 OFEfEROTY (F£4)

Experiment | pl | p2 p3 | p4d | pPd
Al 39 | 32 | 108 | 35 | 61
A2 40 | 115 | 37 | 99 | 90
A3 66 | 126 | 15 | 32 | 76
AT - %.

PERCAYIEIE, HFRlY 227 2/ NCT A EERSY THD. Fk
NS, FHAREOERICEZ DA 07 b GERFRTE O b
ToX T T =) ER/NCT D XD REERDIL, FaTY A
U E N T AGERSUSMNCLH Y 2 5. Lo, HRCE
SR TE T RE A B ERAE BERL S IR/ ) R 7 BN & 9 B G PERD
DTHDH. TDED, KFFEOERICEBNTIE, FL—Y—D
BRER D DFRTY A7 F/MEBERIE S 282 b5 TH
EHRERH D LWL TN D,

3. #&R
3.1 TL—VY—HEMMIIRERTTOENGE (%
%)

£1E, H7 =Y —DENENDOFIEERICEBIT HHERATY 27
OFBEROFH)TH D, FRY A7 OFPERL1L, T L—F—
DOFEFTY A7 T LN 27 BERSSOFRY A7 OEE,
INY R 7 BFERASYDERTY 27 THRLEZELDTHS., FL—
Y—p3 LSO T L —F—iF, 2B 3EIHOERIZENT,
FRTU AT OTBER BB LTy, ZOBHEE LT
*6 FRTY AL, TE =Vr2 +02 TEHRL WD, 2L, TE:

WY RS, r BB DL HEES AW 4=, o i

BV = POMESNDFEERETHD.

7 HHY AZEMHEE T v X T —L LTET S

# 2: BRREOBKICEN L2HAREOR S (544)
Al | A2 | A3
Reference portfolio(return/risk:max) | 21 17 | 13
Reference portfolio(return:max) 2 1 1
Reference portfolio(risk:min) 2 1

Expected return and risk 17 20 19
Graph 15 14 10

Others 43 | 47 | 50
Total 100 | 100 | 100

AL : %.

# 3: HAETY A7 OTBEROT BEBERERTRE)  BAL%

Experiment | ql q2 | q3 | p-value
B1 102 | 116 | 73 —
B2 6 60 | 18 0.036
B3 2 19 5 0.013

P-value of exp.B2 is calculated by paired t-test
with exp.B1 and exp.B2.
P-value of exp.B3 is calculated by paired t-test
with exp.B1 and exp.B3.

%, =Y EEEEEEBE L EER IRV TE, Y
AT HE/NIT D LI BRERREZ LRTIUIR6R20nWT &I
LBRONTWNRNWZ ERHIF5nD.

#21%, Y —REERREOBRICER L-HE ORIZ
Ak &R L EREBOEIAETHD. FEETL—Y—L Lz
B, LTRD YV Z—2 VAT i RETHBBAR— N7
UAZBEMEA LI LT HEENER AL TIE 21% & EWETH
5. FERASIZBWTH, VF—VRREBERA—N 74+ U 40
1%V A7 F/INBRAE— 74+ V4D 7% & i LEWElE
Lo TWD, ZHUTT L—Y—DERERTH, VAT KA
(EOBEEMHICKAON TRV L EZTTHEDTHS. FL—
Y=V AT /NI T D2 EICRDT -2l E LT,
BEY X — OEBIELEMTTE TN R’ T 5N
5. #2051THICH D, HiL3EMOKEERMOHER S
T 7 ERTAEAENE N ENENERL TS, FL—
YN TT 7R RD L TRERYEREE T LRI, H
FEOEFEMMBOEEC L > TF L —Y—DEERENFEEL S
FleboEeEZXLNS.

AREBNHIX, FAEZTL—Y—LT2H4I10F, bEF
BRHRBBNSRNE OO, W) 2713 bbbl L
NHERTE 7.

3.2 TL—Y—hrEMNIIREZTTSI5E (HE
BRERMESR)

#£31F, FET LY —OZNTNOERIZEBITHFEAY A
7 OFEHEROEE)TH D . IAFIO p fEI, E5H B2 OFNCE
WTIEFEER B1 & 325k B2 oFRTY A7 OFHEICEI LT, xf
ISDH DG E O TFEEDEDREET2I2bDTH D, Fiz,
FE B3 OFICB W TITER Bl &£ B3 OHE[TY 227 OF
PIEICB LT, $E0dH 258 OO EDREEZIT>T- b
DTHD. WITNHLAEBKESRTHEETHY, 7L—F—n
ERERBRT D ZLI2E - T, VAZR/MEDR LY LWERR
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* 4 BRPEOBICER L2 H A EEOEG (BREREEET
EE)
Bl | B2 | B3
Reference portfolio(return/risk:max) | 31 6 0
Reference portfolio(return:max) 0 0 0
Reference portfolio(risk:min) 2 18 | 22
Expected return and risk 23 17 0
Graph 7 4 11
Others 37 | 55 | 67
Total 100 | 100 | 100

L %.

ETHAHZLEZFH L TWAZLEERLTWVA.

F 41T, T—Y—REEREOBRIZEMN L7HEHEH OEIZ[H
BEEH LEZERBEOEATH D, 7 L—Y— SR E F T
BEOHEE, 3ITTEDOV AV 2H/NEeTHBBA—7 4V
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12V A7 B/MEDBEBEHEICRNR DWW EERLTWD., 20
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3.3 EE
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FIRIRIER 2 21 TN b D & TiE, EVRAT — L& R L
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b HBBEREFIIBEOLAE, EVRAS—LERRT 52
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ETT 7 AT U AHERICES S GENREBE X FEIGHTE S &
7o TWebD B OND. AFROFERELNS, &
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FIRIEIRE A 52 1 TV D T, BV R A — L ERER LT2720F
T, B EBE LI AESEEENIC BT 2 BRIk EEE %8
T HINE 0 ThRNWZ EfERTE . FEMPIIEEZZ T TV
RONFILHDE YRR — AR TH L CHEEEZSBE L
AR FEERICET 32 BRIREEEZDRMICEE S 5101
ARy REMAT DL E VST HEREZLNDD, Fh
IZOWTIHFABOBEE Lz,

4. FEDH
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PRAT = LafRRT D I ENEBRITE > THEREO R HEe
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