DOFUBBEIEDY I 2L —
£%770
ORE ¥aw il 2 HE gl

—ABM |

(@
2

~
~

-
FH THERE)

Simulation Analysis of vaccination subsidy, with ABM approach

xJiao Xue , Manabu Ichikawa and Hiroshi Deguchi (Tokyo Institute of Technology)

Abstract— Vaccination subsidy is one of the major types of public health services. In order to evaluate the
effectiveness of the subsidy, this research carries out an agent-based simulation to investigate the relationships
between subsidy, vaccination intention and behavior. We introduce a model to evaluate vaccination awareness
of individual by considering initial altitude towards vaccination, risk cognition, and subjective norms in a
comprehensive manner. By integrating the vaccination awareness parameters into our epidemic model, we
simulate vaccination decision process based on psychological and socio-demographic variables of each agent,
and then represent the effectiveness of the subsidy along with the process of changing vaccination awareness.
From this simulation result, the model suggests that vaccination subsidy is an effective infectious control

policy in public health services field.
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Fig. 1: The model structure as a whole
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Cost and subsidy analysis
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Fig. 2: Structure of immunization awareness.
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Fig. 3: Conceptual diagram of HBM.
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Fig. 4: Decision-making Tree.
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Fig. 5: Flowchart of decision-making process
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A (20 &BLT)
LI 7 F VBIRHIEDONRTIE v
. HAPRE R ¢ e+
. 8:00~16:00 DM IC, EREITV B

5. 8:00~16:00 DIEEH IC, FU2EKICIZ, Vo
167 %4 ~ 216 AFHEDIN0 B
FOYAETI -2V MDD
Table 8 IZ/R T,
Table 8: T— = ¥ F ORI WEEEH DL

=W N

A WERE] oZ{Lz

IR fE] FRACER SN AN | SR
2/08:00 1 6.53
4/08:00 2 8.75 M
9/09:00 17 2774.24 1M
9/15:00 17 2774.34 M
10/9:00 3896.84 M | I -

PIal—yarfiRIiCk D, EROEGEANESS
Wb, XHPOEREALE RS, £ 2RI
L. & UBIREIESHIUE, Rl 5 lhEk:
BB, 17170, BYSENFAE L BRI T 2854,
FHEEISED IR S HWEL 2 BaL H 5,
5 FELANILOATY 3 ViHEFEOER

AR AE 22 [ O JE G S AT 1 B 5 B FEARET 2 kK L
M7 7 F VRHIEE I B 2 PRI, oaBiRs s
Sal—varvitd, £, AEETILE LT, HBM
DIEEZY T 2L —va v Blaa, 2R Bz AR
DRk K§ 2, BERZ T 259, &
Fge I, AR 22 BERE =GR & BERE T B D Bt X % 1
g 2, Zoduc, AL TIE, EHN 2R 1Tk
ZEBIEL, 2 O00EBIEREKEZEAL, TAEL —
va v L_)Lxk Bl NBE#EROBZ KRBT % m2s, K
DRt TH 2, 22T, 2 O0DFEMEREEIC>
WT, BEZ2ITI,

51 W20DEER

FEBRMBIB W2 121387 X = a%ITiKET 5,
I—2 2y FPOEEREHOBERrZa X REL R
51, EREERIE (Fl 2, FY EEDMlED S
G, =Yz v PREBNICHEBELZWE WS FBEE

Table 10: /8T X —% a%DELE

age 1719 20" 64 65~
a=0.8 39.09% 28.87% 66.98%
a=0.9 43.54% 28.01% 74.54%
a=0.95 56.53% 32.02% 78.08%

TAEADD 5), NSk 5iF, FEERIZERMER
IhEw Iz, B eErREOSS, T —Y v
M EFEBIICREBOEE A IR T 22 H %), A
TlE, NTA—=F aR%IZ O VWTELET 3,

9, REEMATRTI—2 =2 v F DEFEHO
R r 2T %, r OBAIK%E Fig 8 IR, =—
YV hOrfaZzficL, fcxo7my Miz—Y =
v b rfzERT,

Fig. 8 12k D, %L Dz — = v b DERZEM DM
BREr 1209~ ICEFEINS, 22T, a%DfE% 0.8
EEEL. T— 2 v BRI B OERIRBLIC
NUARBEZRL., FEMCERAIS N L 2 0Ea,
RGBT EAHETE B,

oI, TRTOZ—V 2V D rflEi% Table 9 12
NGRS

r DFRHEREZSE L, a%=0.8, a%=0.9, a%=0.95
ZOoDTF VA RBREL, a% DB, BEREEY
RELSZT %, #i%%Z Table 10 IZR T,

FEFRTIE, BEAYE a% 5 2138, =—Y = v b
RO FBREY 27 WINT 5, S5 ICHEEED A
ET23Z 803005, 2D ENRG, RNT A= a%lE
ETFNVEICIELSERHENSE L EEZoN D,

5.2 TEEXREZHEXRDONL

FEERHL VDO FHEEEIREICBIT 24 7Y a
VIMFEOREZ TR, Ao T#ER2EZE L. W
RO L D, BHEENEWEEZ NS,
FEER L BEMEROE N EEET 2720, R
e Ial—yav hicBATS, fERIE Table 11
N,

Table 11: FEIER L ZRIER ORI

age 1719 20" 64 65

F/ W1, W2 43.54%  28.01%  74.53%
WL, FB W2 | 56.32% 36.66%  71.61%
T/ W1, B W2 | 23.94% 16.90%  38.22%
KL W1, W2 26.84%  22.24%  49.43%

-20 -



0.4

0.2

0 1000 2000 3000 4000

5000 G000 000 B0 G000

Fig. 8: Surroundings Health Situation of Each Agent;Vertical -axis: value of r,x-axis:agent number.

Table 9: “EFGZEM DR v Dt 7 — 5

r IN 3 ML AN NP thegdl ETEs RN e
r=1 2115 126 107 56 48 1017 761
[0.95,1) 3435 140 127 94 68 1554 1451
[0.9,0.95) 3057 216 187 96 80 1521 961
[0.8,0.9) 273 22 29 13 17 129 63
(0,0.8) 84 8 7 1 0 21 47
>Iialb—Ta /@F%Z’?) r‘O AF?@EEE%E’JWUE%}C & %%ELK’_O

HHMHEREORICIZ, X vy 7DRHEET LI EWREN
7o PHIEERRICN L, EBlO#EERY 7 F Bz H
UEETH B LRI N,

(F8 W1, W2) & (F8 W1, Z#l W2), (&#l W1,
FEW2) & (FH W1, W2) iR Z ML, 90
%, W2 B&Blchiud, HREREIE kD I L2350
Potz, ZDFEKIZ, ARNIZHTOERIRENSIC 2
D, V7 F UL LLEEELHEIDH 5 LM
ETES, HU LI, (B WL, W2) & (B8l W,
T8 W2), (6 W1, B8l W2) & (FEl W1, W2) D
FERAR L R, WL REB AL, = —P =2
DA /@%ﬂ%}d’fﬂi]« < wmﬁ&j_n i *ﬁ@$@m
EEHRTEZ, 22T, —RHERICH PO
Bk 2 EHEE2ED, BT 2 2T, #E
Kom ENEHRTEL EEZ NS,

I 51T, FEERTIZ 2 DO TBRBH ﬁ&?%
ZEERLE, —HT, AT, ERRDLICAIC
D BREEE M 25, Lo L, 77%/ﬁﬁﬁ@

XL, 823 50T, BHEERMES RS, 20
ZES, KEFIVIIBFED ANMOEMIEI S, A
MOBRMLIE%Z H2BREDOERBNTELET L EERL
55,

6 FEHESEBDEE
AfEicld, T—Y v FR—2EFY v~ (ABM)
%ﬁnxﬁﬁ%ﬁtﬁH%@%E@%@%?w%&—x
LT, ETNMCEWT, AR 20 & B
uu%%ﬁt 7 7 F v BRI R ST RE 2 PR R
fﬁ‘:&'?—}l/%%%bf:o %fﬁu/h‘ﬂ%% 3‘5&0‘?%%@
D0 EE 5 HEAEBO S E B
u%%%%&é%l%%%# L7,
vIal—vavfiRe LT, BHAHRY 7 F
%@%mﬁﬁ%f%b\77%y%mﬁ§mww\%
RS B U, YR SR LIRS 234: U 2 Bi%

BEDOEFVICE D, /N iﬁﬁ@%@uuéﬁo
HEMICEETE 21N 32, LaL, BHECNE
PRI R ERE I L, B PEE X %T%D
%@%@%¥ XY, 9IF OBMEIENH S, F
7o, HHARINAIZ X D, 77 F v OEBRIZELH B,
%%\m LR EE, R ERE, REHEDOT
PiEEflc N 2R R E2E L B2RETH B,

BREZHEET 2 720k, AMoBMESE 1 L
W5 EVBRETH D, BYIEDTATIZANZ AT
% & AR, BEREOHEGE R MELYE D RLEE )
OmEERLZZEEZHANE LT, BENEY 758
RHEZBEAT E2RETH D, 5%, GHENZS S
FaFGE L, EIROEBEREE AR IET 2, LD
W%z 7 7 F BRI DR RIC T HUSER R H
MBI ERBHTEILEYL, SBOBETH B,

PG
1) KAHEL. AT PRI O 2 AR OB

I, FRYREcEMEEE. 35. 84(2): 159-164,
2010

2) Y Ibuka,S Bessho.Impact of Subsidy
on Community-wide Health Outcomes:an
Example of Influenza Vaccination. H A #%

RS 20124E 6 H

)

3) willl%E, HEE, Mk, FEREICBT 24 v
INZVHFWRITS I 2L —YavEFILOME. H
KRR S, 2009 410 H

4) Marshall H. Becker: The Health belief
model and personal health behavior. C.
B. Slack, 1974 4F

-21 -



5)

6)

10)

11)

12)

13)

14)

15)

16)

17)

—HThrEa~NLVATaE®— 3y Mg s ZEY
A N7y, BESREERRER: 9-11 2007
#£3H

HARAND T 7 F 20T 2 ke . 7 Bk
A&tk, 201044 H

Ay 7V PHiEE OBHAKEEL
#.QLife, 2010 4F 11 A

NEE, B, REEE RIS MER:
7 7 F o d 2 EEAE, ARG R
3% 2010

AT . R - Rl 2% v 7 D7 OIEEFTH)
PEmORERE . BEHR IR pa, 2002

%\ll

Morbidity and Mortalit Weekly Report
(MMWR) .Centers for Disease Control and
Prevention : CDC, volb6. 2007

ALV INI YT RO, B4 5 @4
(ANOEReREEh) |, BN B e pT e R v
% —H#R (IASR) 8 H3 H~12 A 13 H, 2009 4

Yasushi Ohkus: Policy evaluation for
the subsidy for influenza vaccination
in elderly. Vaccine;23(17-18):2256-60.
March 2005

S R AAME 2 B, hUekgiEtL. psT
2010 4f

Kahneman, Daniel, and Amos
Tversky"Prospect Theory: An Analysis
of Decision under Risk", Econometrica,
XLVII , p263-291, 1979

Drazen Prelec: The Probability
Weighting Function. Econometrica; Volume
66 Issue 3 Page 497 - 527. p.497. May
1998

TleE, WEsh, AENREEZEE L #HY 2 2
L—ya VBRELE ZOHH JAaws 2010 £ 10 A

http://www.soars.jp/

-22 -





