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Wb b i BEMBOUAZ - v A b

NBy,: BARFITLOMEYD ANL I LDV TELREHE
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n: EFE RO
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RT;, Z{Z (ZRBu .t (Th Yk) ) + Z (Z RB;] kt(mk’yk)) (1

i1:1 t=1 12 1 t=1

ms3 Uiz my Uiy
+ Z (Z RB;:,Fk,t(xkayk)) + Z (Z RBi{;c,t(mk’yk)> } ’ (k = Oa s 7Tk)

i3=1 \t=1 ig=1 \t=1

= 2T, RBS (zk,yk) X QR TRKDOZZEDFTES.

Rff}Ht X Bfﬁc;t(:pk, Yk) , for k+t<u ,
R x (Bsb — st ) (2)
RB';SI])‘: t(xknyk:): B Z?"”t(wk’yk) ,0,u4 )
o +Z35, xxly ., for k+t=u
Z5,H_7:><B””(:1:,rC yk) , for k+t>wu; and t<uy,

(i=1,...,m, k=0,...,Tx, t=1,...,u;, sbe {AN, LN, AF, LF'})

FLT, FAIBREIKREVHAPZEZELWVA, PL—F - T T70BRIZHLEFNEEY X712
MFTHZEBELERL72VOT, TOREAEZZERTNVIERVEVIHRELNN S, &4
R ELINLETRERLIZVEV)DLELNN Sy — Ay ZaXE L, FiEERHKZ
B)AD L HIZET.

RT; + Ay - (dp = dfy) = Siws (k=0,...,Tp) (3)

=0 BEMARICHIET 5 H OB QR TEZ EHTE B,

Ty Ty
min P (Z Wy g df,k) - P (Z wi d;rk) (4)
k=0 k=0

2T, pPY pR2 R3EEEMNERTREERL, P> P2 THs. COBMEIIE
3, PUEBEIEACRREMEL XVETER LI EL, SHICFBKEEZRKESTELLRD
X, #nk PREBEENTIT) 2L 2RT.
(2) £&FZEHY 27T 5 EE

SREE) A IREL LT, #AR, B MPREL VBT vy FIElAED
HOBEOEEGERTRE K jhpr MAANTAELH VS, 22T, 20 kEHIZBIT
5t IO SR ZE) ) A7 HEEE, G)RXTERTIENTE

n+1n+1

KHy, = Z Z Kinkt Hinge (k=0,....T, t=1,....T}) (5)

=1 h=1
= i#h

I THY2RELARDOMAGDERH; )1, 6)~ (OROTFTTRESNS.
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Gipt — Gl +Gh =0, (G=1,...,n, k=0,....Ts, t=1,...,T}) (6)

n+1

G;}k,t:ZHj,h,k,h (_7: 1,...,7’1,, k:O,...,Tk, t= 1,...
h=1

Fth
n—+1

7Tt) (7)

Ghue = Hinke, (h=1,...,n, k=0,.... T, t=1,...,Ty) (8)
J=1

i#h

Hinkt s Hint1,kt » Hot1,hke >0,

9

G=1,...,n, h=1,...,n, k=0,..., Tk, t=1,...,T})
Hjpkt 1E ] =hDBEITEECEFEROEE L ABEOMAGHLEEELERTH, TTIC
Frvov T2 ROLEZITHELTBY, LT0CLL2OTHRALTHAS. F72, Hjnt1kt
Hp1nettd, EFER ] OFE, £FER b 0BESOERE, BELHAAEGDENTIC

Bol-B%kT.

Ihoix, ENRREBEOESMNF Yy v 72855 L ROLNLEANBRBTIIRVEE

LREOERF Y v T Girel, (10) ROBBRICH 5.

j=1
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j=1 j=1 h=1

72, kHICBIT S t BUNOERBRREBEOSFX v v 7 Gjrid, EFEEHRI T a v
CHARIG &, BERRER R U ERER TR 2ERB LR Y Y a3 ¥ ICEFEMEE % #

EbELDOFEETTAIEIICID, ADRXTRDBEZENTE B,

. _ AN AN AN AN
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MULTI-PERIOD ALM MODEL FOR
BANKING RISK MANAGEMENT

Norio Hibiki,* and Tadaaki Fukukawa'

ABSTRACT

The recent financial deregulation and internationalization have caused a great
deal of financial risk which is interest rate risk, liquidity risk, and so on, to
banking in Japan. Then financial risk management becomes very important, and
banks need to manage not only profit, but also risk.

In this paper, we propose the multi-period ALM model. It is the advanced model
of the goal-programming model, which is based on the idea of risk management
(ALM), and proposed by Hibiki and Fukukawa. The feature of this model is that it
can show the plan to manage assets and liabilities in the future, in addition to the
feature that it can show the trade-off relation between profit and risk.

Then we can solve this model with goal-programming, in order to treat both
profit and risk. And we investigate the usefulness of this model by representing the
features and mathematical formulations. :
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