Med @83 pFRELSRS FRE 4 A1 28
FAlim~

Department of Bioenvironmental System Engineering

College of Bioresources and Agriculture

National Taiwan University

Master’s Thesis

FFEERHZ KT R g
Portfolio Theory Analysis of Water Resource

System Management

34 F
Li-Kuan Wang

R e
Advisor: Ming-Che Hu, Ph.D.

PEAR1I3E T

July, 2024

doi:10.6342/NTU202401602



2o B Wk L o 19, pa 2
Bl 3L 278 K8 22 3O
B 2 A7 e
DRLEBEEEEE
MASTER’S THESIS ACCEPTANCE CERTIFICATE
NATIONAL TAIWAN UNIVERSITY

BEEASESZ KB RLA KT
Portfolio Theory Analysis of Water Resource

System Management

ABXAATE A E RI0622019 LR 2 K S A MBIF 2% TRE LT
R RMZ T2 AERE 113 £ 6 A 21 BATFZ R
ZBELRBRORXEME » 45 L o

The undersigned, appointed by the Department of Bioenvironmental System Engineering

on 2024/06/21 have examined a Master’s thesis entitled above presented by Li-Kuan Wang
R10622019 candidate and hereby certify that it is worthy of acceptance.

(W} %ihé— % Oral examination committee.

R

;g/[#‘é BHIEA Vi‘sor) f
P G . 5 - ()

E% 5

doi:10.6342/NTU202401602



3t

\4-\

WL Rihe A B e A R o PR | gk o KR e

Xy

FEET Ry £EE
B ARHF A T RS AR T 4 2 R TR A2 e i ¢
§UBUEART RPN U E A PR A FHT LS AR A
Flie— % AR g P AT i o AL Mg P T e v 0 R
BHRHAREARIRE £ 0L B FREHE PR FAE T A ROFE R
B5 2 RRSE 8 & D TR SR T A A P R iR de A RN S
R A FANERT WP TR 2 Aok RO R A G BAFE D

?

v

FEBEFAPARY TS g AR LRE T BERFR B
VR AT AT - BRART o AT hh ko AN ARKEART AR

4

doi:10.6342/NTU202401602



&

SEERA R TRF AR BT RE L 2500 F f 0 52 R T
2.6 1 > fed SR AT e d B R] o EOREEN G 0 ) 18%: R E T IR
R ARER ez B AT 2 R RY A EE 53107 kAR
117 25&E 40 o v F s aMPFari RELFT S EFLE > XY - 3
e T e KRB EH & T kA R AR o

BF AR FRE G TRt SRR Aok B E RN A A Rk SR R ¥
BECF HE o R F R es BT R R AR T R LR
(MPT) &5 A fiefrh & F 320 B 7 0 B4 o i fgd BT 3ol — % R e 4 A
7L TR frr R o X LRI RFT RS fRIEEL L o

YA Bt MPT @it ek iR L ilng » 0 dE okoa # 7 300
B RBRTRIY ik oy PR 4EE 2 R FRAFBA S AT F LKk
PR IR s Fe ek o F R A s R Y R R T REE R EFKe
WGk p bR R 5 o AR e R TR LA R e

BAHE

MAEF HFEE  KFR BB 50 kR g

il

doi:10.6342/NTU202401602



ABSTRACT

Taiwan is located at the intersection of tropical and subtropical regions, with an
average annual rainfall of about 2,500 millimeters, which is 2.6 times the world average.
However, due to steep terrain and limited land area, it is difficult to store rainfall, and
only 18% of it is utilizable. The distribution of rainfall in Taiwan is uneven in terms of
both time and space, with the wet season concentrated from May to October and the dry
season from November to April. There are also significant differences in rainfall
distribution across northern, central, and southern regions, leading to frequent water
shortages in central and southern regions during the dry season.

Current water resource management faces numerous challenges, such as insufficient
reservoir storage capacity, high pipeline leakage rates, and low agricultural irrigation
efficiency, making it difficult to cope with seasonal and regional fluctuations in water
demand. Modern Portfolio Theory (MPT) has shown potential in resource allocation and
risk management. By applying the mean-variance concept, it can balance risk and return,
making it an ideal tool for optimizing water resource allocation.

This study aims to apply MPT to optimize Taiwan's water resource management
strategy, addressing the challenges of uneven rainfall distribution and improving water
resource utilization efficiency. The research objectives include establishing a water
resource allocation model, analyzing the effectiveness of current management strategies,
optimizing allocation strategies, particularly targeting water demand during the dry
season in central and southern regions, and providing specific policy recommendations.
By achieving these objectives, this study hopes to provide a scientific and effective
solution for water resource management in Taiwan, promoting sustainable development.

Keywords: Portfolio, Water resource, Optimization, Drought, Water shortage risk
iii
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wy, |61 |63 |62 |45 |25 |.66
ws; |50 |50 |50 |51 |51 |50
w, |85 |83 |81 |8 |75 |1
Wy, |39 |37 |38 |55 |75 |34
ws, |50 |50 |50 |49 |49 |50

22 AR A BREEnHRELZ I GEX)

n & 1 2 3 4
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wyy |15 |17 |14 |19 |13 |13 |18 |15 .17 |.09
wy, |61 |63 |57 |62 |.61 |61 |.45 |67 |.55 |.53
ws; |50 | .50 |.50 [.50 |[.50 |.50 |.50 |.50 |.50 |.50
- F s BEnHERL LR (R

nig 1 2 3 4

wyy |13 |15 |13 |16 |10 |14 |17 |12 |13 |3
wy, |36 |42 |19 .44 |23 |24 |54 |30 |.03 |.25
ws; |50 | .50 |.50 [.50 |[.50 .50 |.50 |.50 |.51 .50

4.4 AR REAY
PO EBERI A AAROARBEHLGORE AF L REH L LR

(TACR B A

(1)

(2)

(3)

(4)

#‘r °© E' m ﬁi—&r—r .

PERE R E B A AT
PpH S5 PIPFFELToh G BE o Rid o YL E R
EE - T HCEH R

THcEhF ) REFILELE TS RSt ikp
& I o

BALGR
BB B £ % H 0 G P BARR o e E X TS R R B
B 45 DR E BB R kB P4 P F o

BRERRE A
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{flg—]-}[‘i-amfﬁ*bﬁ& vaéa'é‘??ﬁ 1+ﬁgﬁ°i@§d’ﬁ'iﬁ@?¢@ﬁjgfé)§/”\
I EATRRFREPEERCHL R EL T LB o

BFAFEFERL (n=1) T ik i L w,, Wy, Wy, Wiy, Wy, Wiy =
0.154,0.602, 0.502, 0.846,0.398,0.498 - 4% ¥ £ 44 4 & #{ 4 & 3 > 0.08 » £ L
BRGRT A Ak AR o) NE BRENE T HBARE 1AL T
SO RARKLFF AP EANGZBRE -

2VREW AT AREA R E 0 - F DR G HRTR R

9

=

i

i

FAV AP X IRM G- BRERF AL HERE )Y G

AR G H T o hn = 1w, K5 R P € E 0.154 %1t 5] 0.954 > ¥ # b &

Bt 12% 5wy A B E B 0.602 %1t ] 01220 # R GH 4 1% ;5 wy P

EHREE 0502 %t 5] 0.022 @ b '&H 4T 23% o I ARR K B
g it

B0 L X hhGH TG FI R T wy R e R

wyy > wey ML ]

{ 4r ::T(}—:E; °

A CERERE (n=1) THE R A
Fix The Other Two Parameters

W1y Risk Wo1 Risk W3y Risk
0.154 100%| 0.602 100%| 0.502 100%
0.074 100%| 0.522 100%| 0.422 100%
0.154 100%| 0.442 100%| 0.342 101%
0.234 100% 0.362 100% 0.262 102%
0.314 101%| 0.282 100%| 0.182 105%
0.394 102% 0.202 100% 0.102 111%
0.474 103%| 0.122 101%| 0.022 123%
0.554 104% 0.042 101% 0.502 100%
0.634 105%| 0.602 100%| 0.582 101%
0.714 107% 0.682 100% 0.662 103%

0.794 108%| 0.762 100%| 0.742 105%
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0.822 109%
0.902 115%

0.842 100%
0.922 100%

0.874 110%
0.954 112%

PREMT (n=20%- 2 )T dh ML W, wy, wyy, Wip, Wy, Wsy
%0.171,0.619,0.502,0.829,0.381,0.498 » etk £ & (T H B L 1 > DR &
B RRAed 4 ot o B P w0171 %1 5 09710 b &R e 12% 5wy S
0.619 % 1t 3 0.059 b *& 3 4r 7 2% w314%_0.502 ¥ it 3] 0.902 b "& 3 4r 7 13%-
PLR I ARR R wy ] R E T [ A PR R Fwa R A

$Hh R LA -

4 ERFELT (n=20 5% -340) TEE —RGELE
Fix The Other Two Parameters

Wiy Risk Woy Risk Wagq Risk
0.171 100% 0.619 100% 0.502 100%
0.091 100% 0.539 100% 0.422 100%
0.171 100% 0.459 100% 0.342 100%
0.251 100% 0.379 100% 0.262 101%
0.331 101% 0.299 101% 0.182 104%
0.411 102% 0.219 101% 0.102 109%
0.491 103% 0.139 101% 0.022 120%
0.571 104% 0.059 102% 0.502 100%
0.651 105% 0.619 100% 0.582 101%
0.731 106% 0.699 100% 0.662 102%
0.811 108% 0.779 100% 0.742 105%
0.891 110% 0.859 100% 0.822 108%
0.971 112% 0.939 100% 0.902 113%

FRRLT(n=2>%=230~0 )T b F i LWy, Wog, Wiq, Wi, Wop, Wiy
% 0.144,0.560,0.502,0.856,0.440,0.498 > F k4L & (7 i% B RS

BRI L oarm o P w76 0.144 810 1) 0.944 b G R 4e 1 13%: 5wy £0.560
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1430960 b &I A 1% 5 wa4£.0.502 % it F] 0.902 0 R &34 18% 0 11 %
it ﬁiﬁi jif_jb ’ W31J'1 —ﬁ’k’J rﬁ% it fé = { = ':/hk- Kﬁ,%ib ’ —rﬂl}L W31 T_“L;ZFEE&-E;F?'*}\

R S

L - ERFRLT (n=2> 5340 ) THE LR E
Fix The Other Two Parameters

Wy Risk Waq Risk W3 Risk
0.144 100% 0.560 100% 0.502 100%
0.064 100% 0.480 100% 0.422 100%
0.144 100% 0.400 100% 0.342 101%
0.224 100% 0.320 100% 0.262 104%
0.304 101% 0.240 100% 0.182 108%
0.384 102% 0.160 100% 0.102 115%
0.464 103% 0.080 100% 0.022 127%
0.544 104% 0.560 100% 0.502 100%
0.624 105% 0.640 100% 0.582 101%
0.704 107% 0.720 100% 0.662 103%
0.784 109% 0.800 100% 0.742 107%
0.864 111% 0.880 100% 0.822 111%
0.944 113% 0.960 101% 0.902 118%

BRI T (n=3) ZMAHEE — B G dod Lo T2 L2557 o 70
BBTIZ BIA Y w R b RS T%~15% 5 wy, i Pk G H L 0%~

2% ; ws i F Ok SRR 14%~39%

S REFRGR AR

B R A AETRNT (n=23) 87wy, & F bt b %R AR

A

BT AT 39%5h GH 4w, L3 Y FAER RGBT h

w4

TR R 15% R G e s AR Twy B ST B R AR R e K

EHTR GBI <

2L pEEHgLT (n=3>%-3¢L) THE —hER L
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Fix The Other Two Parameters

-+

W1 Risk Woyq Risk W3y Risk
0.191 100% 0.609 100% 0.503 100%
0.111 100% 0.529 100% 0.423 100%
0.031 100% 0.449 100% 0.343 100%
0.191 100% 0.369 100% 0.263 101%
0.271 100% 0.289 101% 0.183 104%
0.351 101% 0.209 101% 0.103 109%
0.431 102% 0.129 102% 0.023 121%
0.511 103% 0.049 102% 0.503 100%
0.591 104% 0.609 100% 0.583 101%
0.671 106% 0.689 100% 0.663 103%
0.751 107% 0.769 100% 0.743 105%
0.831 109% 0.849 100% 0.823 108%
0.911 111% 0.929 100% 0.903 114%
CERRLT (n=3> 54 ) THEELRGE A

Fix The Other Two Parameters

Wiy Risk Woyy Risk W3y Risk
0.125 100% 0.673 100% 0.497 100%
0.045 100% 0.593 100% 0.417 100%
0.125 100% 0.513 100% 0.337 101%
0.205 100% 0.433 100% 0.257 103%
0.285 101% 0.353 100% 0.177 106%
0.365 101% 0.273 100% 0.097 110%
0.445 102% 0.193 100% 0.497 100%
0.525 103% 0.113 100% 0.577 101%
0.605 104% 0.033 100% 0.657 102%
0.685 105% 0.673 100% 0.737 104%
0.765 107% 0.753 100% 0.817 107%
0.845 108% 0.833 100% 0.897 112%
0.925 110% 0.913 100% 0.977 122%

ZFRELT (n=3 %38 ) TEELE -RERCA
Fix The Other Two Parameters

Wqq Risk Wayq Risk W3y Risk
0.143 100% 0.583 100% 0.500 100%
0.063 100% 0.503 100% 0.420 100%
0.143 100% 0.423 100% 0.340 101%
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0.223
0.303
0.383
0.463
0.543
0.623
0.703
0.783
0.863
0.943

100%
101%
102%
103%
105%
106%
108%
110%
112%
115%

0.343
0.263
0.183
0.103
0.023
0.583
0.663
0.743
0.823
0.903

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.260
0.180
0.100
0.500
0.580
0.660
0.740
0.820
0.900
0.980

104%
109%
116%
100%
102%
104%
109%
114%
123%
139%

BTREFAFIFRFRET ORELATE RS AT S EF NP F R AL

BEPEH 23 502 731000 0 PRI EARL L R o B TR

TR BRPERLD LA FAREED L Tn = 1nFA T FARRE R AT

BIEPES D R FRERE e AR OER LW, wyy, Wy, Wiy, W,

Wse » 0.151,0.615,0.504, 0.849, 0.385, 0.496  4r e v 6 i > & R4 1R W g £ &

FAl s 0.08 b PREFIRAGET  E P EReBE TR % E 0 2R

LRI RBE SR R R L T R PR R A ke

Ftwx kLT T e

BB PR o w, B EE_0.151 i3] 0951 0 HR R R &R AT 11%

Wy O E E_0.615 % 1 3] 0.055» & $HE R %ok H 1% wy, 1£.0.504 % i 3] 0.024 >

et b G H 4T 23% o

bOREEE 5w, BB 0,135 %1 T 0.935 0 & b G H S 1 24% 5 w,, ik

B 0362 Fit 3] 0922 @ FAREE GH AT 2% 5 wgy BEIE_0.503 1T

0.903 7 i AP kb "G 5 4r 7 28% 0 Bt AT s wy, B wy, W LK — TR GACR B o

MR E e T Vo BRE GRS o
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Lt BHIERRER (n=18%) THL —L'%G¥ 4

Fix The Other Two Parameters

W1y Risk Woq Risk Wsq Risk
0.151 100%| 0.615 100%| 0.504 100%
0.071 100%| 0.535 100%| 0.424 100%
0.151 100%| 0.455 100%| 0.344 101%
0.231 100%| 0.375 100%| 0.264 103%
0.311 101%| 0.295 100%| 0.184 106%
0.391 101%| 0.215 101%| 0.104 111%
0.471 102%| 0.135 101%| 0.024 123%
0.551 103%| 0.055 101%| 0.504 100%
0.631 105%| 0.615 100%| 0.584 101%
0.711 106%| 0.695 100%| 0.664 102%
0.791 108%| 0.775 100%| 0.744 105%
0.871 109%| 0.855 100%| 0.824 108%
0.951 111%| 0.935 100%| 0.904 114%

217  EFHITFEREF (n=10k#) THEL L% %
Fix The Other Two Parameters

Wiy Risk Woyq Risk Ws3q Risk
0.135 100%| 0.362 100%| 0.503 100%
0.055 100%| 0.282 100%| 0.423 100%
0.135 100%| 0.202 100%| 0.343 100%
0.215 100%| 0.122 100%| 0.263 100%
0.295 101%| 0.042 100%| 0.183 102%
0.375 102%| 0.362 100%| 0.103 106%
0.455 104%| 0.442 100%| 0.023 114%
0.535 106%| 0.522 100%| 0.503 100%
0.615 109%| 0.602 101%| 0.583 103%
0.695 112%| 0.682 101%| 0.663 107%
0.775 116%| 0.762 101%| 0.743 112%
0.855 120%| 0.842 101%| 0.823 119%
0.935 124%| 0.922 102%| 0.903 128%

FEMIEEE KPS FLFY on =201 L — b 'R

v 4

BA A« BF

BUEES T HA A I 0 L TR - H A A BINA SRR

Ti\4
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4e 20%R 5wy, kAR TR RALR IR AR A 0 LR wy, B 5% A

Woy & W53 el G ACR B 0 BB R R B G R R

=+
~

=+
~

)
=

o

LA CHIEERT (n=28% $-30p) TRELE-RGRE

Fix The Other Two Parameters

Wiy Risk Woyq Risk Wsq Risk
0.168 100%| 0.634 100%| 0.504 100%
0.088 100%| 0.554 100%| 0.424 100%
0.168 100%| 0.474 100%| 0.344 100%
0.248 100%| 0.394 100%| 0.264 102%
0.328 101%| 0.314 101%| 0.184 104%
0.408 102%| 0.234 101%| 0.104 109%
0.488 102%| 0.154 101%| 0.024 120%
0.568 103%| 0.074 102%| 0.504 100%
0.648 104%| 0.634 100%| 0.584 101%
0.728 106%| 0.714 100%| 0.664 102%
0.808 107%| 0.794 100%| 0.744 104%
0.888 109%| 0.874 100%| 0.824 107%
0.968 111%| 0.954 100%| 0.904 112%

Lo HIBERRR (n=UEES S-N0) THEE LGB Z

Fix The Other Two Parameters

W14 Risk Woq Risk W3y Risk
0.143 100%| 0.575 100%| 0.503 100%
0.063 100%| 0.495 100%| 0.423 100%
0.143 100%| 0.415 100%| 0.343 102%
0.223 100%| 0.335 100%| 0.263 104%
0.303 101%| 0.255 100%| 0.183 109%
0.383 102%| 0.175 100%| 0.103 115%
0.463 102%| 0.095 100%| 0.023 128%
0.543 104%| 0.575 100%| 0.503 100%
0.623 105%| 0.655 100%| 0.583 101%
0.703 106%| 0.735 100%| 0.663 103%
0.783 108%| 0.815 100%| 0.743 106%
0.863 110%| 0.895 100%| 0.823 110%
0.943 112%| 0.975 101%| 0.903 117%
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3 RS S BINGow F wy F EIRT

AR Ol "G AR R EFED

HYCIE R 0 bR IFR B T AT 24%2 32% o K Blwy, 1A T RILE F

kb G AR R

AL CHIERRDT (n=20f 0 F- M) THRE RGN

Fix The Other Two Parameters

W14 Risk Woq Risk W3y Risk
0.147 100%| 0.423 100%| 0.502 100%
0.067 100%| 0.343 100%| 0.422 99%
0.147 100%| 0.263 100%| 0.342 99%
0.227 100%| 0.183 100%| 0.262 100%
0.307 101%| 0.103 100%| 0.182 102%
0.387 102%| 0.023 100%| 0.102 105%
0.467 104%| 0.423 100%| 0.022 112%
0.547 107%| 0.503 100%| 0.502 100%
0.627 109%| 0.583 100%| 0.582 102%
0.707 112%| 0.663 101%| 0.662 106%
0.787 116%| 0.743 101%| 0.742 110%
0.867 120%| 0.823 101%| 0.822 115%
0.947 124%| 0.903 102%| 0.902 123%

AL CEIERRDT (n=20E 0 FoMp) TEE RGN

Fix The Other Two Parameters

Wiy Risk Woq Risk Wsq Risk
0.127 100%| 0.188 100%| 0.505 100%
0.047 100%| 0.108 100%| 0.425 98%
0.127 100%| 0.028 100%| 0.345 99%
0.207 100%| 0.188 100%| 0.265 100%
0.287 101%| 0.268 100%| 0.185 103%
0.367 102%| 0.348 100%| 0.105 109%
0.447 104%| 0.428 101%| 0.025 118%
0.527 106%| 0.508 101%| 0.505 100%
0.607 109%| 0.588 101%| 0.585 103%
0.687 112%| 0.668 101%| 0.665 108%
0.767 116%| 0.748 101%| 0.745 114%
0.847 119%| 0.828 102%| 0.825 121%
0.927 124%| 0.908 102%| 0.905 132%
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Bl HEREEE REA B > 2L A 3 PEFROELR M2 hGH

tho BT LAz BT o w TR P L BER T R R G D 22%-

20%3% 32% 3 = ﬂg PERGRGARREE S w TR b RARAR R

BB S T A b R A B S 10%9%2 13% < wy, kX TF A B A AR i

T F a ek R AR 0%~2% ©

o L BRI ERRR (n=3% %-3p) THEE-RGEE

Fix The Other Two Parameters

Wqq Risk Woq Risk W3y Risk
0.191 100%| 0.622 100%| 0.505 100%
0.111 100%| 0.542 100%| 0.425 100%
0.031 100%| 0.462 100%| 0.345 100%
0.191 100%| 0.382 100%| 0.265 101%
0.271 100%| 0.302 101%| 0.185 104%
0.351 101%| 0.222 101%| 0.105 109%
0.431 102%| 0.142 102%| 0.025 122%
0.511 103%| 0.062 102%| 0.505 100%
0.591 104%| 0.622 100%| 0.585 101%
0.671 105%| 0.702 100%| 0.665 102%
0.751 107%| 0.782 100%| 0.745 104%
0.831 109%| 0.862 100%| 0.825 107%
0.911 110%| 0.942 100%| 0.905 113%

Lo L B EERFREF (n=38F 5 -3i>) TEL —
Fix The Other Two Parameters

W1y Risk Woyq Risk W31 Risk
0.129 100%| 0.608 100%| 0.505 100%
0.049 100%| 0.528 100%| 0.425 100%
0.129 100%| 0.448 100%| 0.345 101%
0.209 100%| 0.368 100%| 0.265 103%
0.289 100%| 0.288 100%| 0.185 106%
0.369 101%| 0.208 100%| 0.105 111%
0.449 101%| 0.128 100%| 0.025 120%
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0.529
0.609
0.689
0.769
0.849
0.929

102%
103%
104%
106%
107%
109%

0.048
0.608
0.688
0.768
0.848
0.928

101%
100%
100%
100%
100%
100%

0.505
0.585
0.665
0.745
0.825
0.905

100%
100%
102%
104%
107%
112%

Lo BIBERER (n=3BE M) THEE LGS L

Fix The Other Two Parameters

W14 Risk Woq Risk W31 Risk
0.134 100%| 0.609 100%| 0.501 100%
0.054 100%| 0.529 100%| 0.421 100%
0.134 100%| 0.449 100%| 0.341 102%
0.214 100%| 0.369 100%| 0.261 105%
0.294 101%| 0.289 100%| 0.181 109%
0.374 102%| 0.209 100%| 0.101 116%
0.454 103%| 0.129 100%| 0.021 132%
0.534 104%| 0.049 100%| 0.501 100%
0.614 106%| 0.609 100%| 0.581 101%
0.694 107%| 0.689 100%| 0.661 104%
0.774 109%| 0.769 100%| 0.741 107%
0.854 111%| 0.849 100%| 0.821 112%
0.934 113%| 0.929 100%| 0.901 120%

REFEH = BEFRFED o w % wy TRZEY B b e RR RSBk

Bin=1,20 A0 A ok FRBHTLAEEDE K TRE SR

ey

BBORGRER LT KT RARRBPR G RBELE TR T D

BRI HR- g TERE A ) o o pe iR L R R BIEIEY - 3N

PITE b+ 0 05 =+ & 3] 0.665 > T TPl "G F R 5

- R E 0.5 5 £ 3] 0.662 0 <o Teehh 6 R 8% o

+ -
~ —

2% @ REEF

L EBITERFREF (n=3FE $-Np) TEE LG L

Fix The Other Two Parameters

Wiy

Risk

Woyy

Risk

W31

Risk
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0.164
0.084
0.164
0.244
0.324
0.404
0.484
0.564
0.644
0.724
0.804
0.884
0.964

100%
100%
100%
100%
101%
103%
105%
108%
111%
115%
119%
124%
129%

0.438
0.358
0.278
0.198
0.118
0.038
0.438
0.518
0.598
0.678
0.758
0.838
0.918

100%
100%
100%
100%
100%
100%
100%
100%
101%
101%
101%
102%
103%

0.502
0.422
0.342
0.262
0.182
0.102
0.022
0.502
0.582
0.662
0.742
0.822
0.902

100%
98%
98%
99%

102%

107%

116%

100%

103%

108%

113%

121%

131%

Lo te BEAPERRT (n=3hHE Fop) THEE LGEN A

Fix The Other Two Parameters

W14 Risk Woq Risk W31 Risk
0.097 100%| 0.233 100%| 0.505 100%
0.177 100%| 0.153 100%| 0.425 99%
0.257 101%| 0.073 100%| 0.345 99%
0.337 102%| 0.233 100%| 0.265 100%
0.417 103%| 0.313 100%| 0.185 101%
0.497 105%| 0.393 100%| 0.105 104%
0.577 107%| 0.473 100%| 0.025 109%
0.657 110%| 0.553 100%| 0.505 100%
0.737 112%| 0.633 101%| 0.585 101%
0.817 115%| 0.713 101%| 0.665 103%
0.897 119%| 0.793 101%| 0.745 106%
0.977 122%| 0.873 101%| 0.825 110%
0.097 100%| 0.953 101%| 0.905 115%

LT HIBEER (n=3hE B M) THE RLGE 2

Fix The Other Two Parameters

Wiy Risk Woq Risk W3q Risk
0.144 100%| 0.237 100%| 0.504 100%
0.064 100%| 0.157 100%| 0.424 98%
0.144 100%| 0.077 100%| 0.344 98%
0.224 100%| 0.237 100%| 0.264 100%
0.304 101%| 0.317 100%| 0.184 105%
0.384 103%| 0.397 100%| 0.104 112%
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0.464
0.544
0.624
0.704
0.784
0.864
0.944

104%
107%
109%
113%
116%
120%
125%

0.477
0.557
0.637
0.717
0.797
0.877
0.957

101%
101%
101%
102%
102%
102%
103%

0.024
0.504
0.584
0.664
0.744
0.824
0.904

123%
100%
104%
110%
118%
127%
140%

FHBAR B A TSR AT R e A BErk R E S K MeeniEok

AR HEME G 0 A 5Bk hsih e F o R S kg
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A5 = 2L > 4 + 2
FIE -~ BwEER

AFPTHEY TIRARFTEEERE R G ME S E KT R E A R A
BRI - BEVNUBAKRTRARASROEERA c T EEE 2 3 ROKT R AR

BE] o R B R R IR o T R B R R R TR Bk o

51 %3

.%g

AFLRES O - AEERA N RILE G P BRHEORT AR T
gL TR FRBEREABTAREE - S HETIREFRFFORET
KON ATBREBLE LG FI i RIFD PTEF B EFE XSRS
T R E T ﬂaﬁ@a} A PR R T R TR B g o gttt i
MR TS REY RS TR AR S e R TR REL S
B o - R R AR T AR LT R b R R R AR B
PUEHHIEE B OB R B AR N3 AL A ot fre A AHCAIF FRILAK
REPERBIREREFERGefrsn s a3 L5 F BT AR

ﬂ'g,rg—;q: , gﬂ‘gécggﬂ& oo

52 2%

A BRI B £ NI FRIEA L A R R

Bl R AT - A £ LG kR R TR KA B A R e A
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