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Toém tat:

Bai nghién ciru ndy dp dung mé hinh rii ro nhém va phwong phdp Bayes dé dy bdo chi phi
khém chita bénh do Bao hiém Y té chi tra & Viét Nam. Theo cach nay, nguoi bénh dwoc chia
thanh nhiéu nhém dwa trén cdc yéu t6 nhan khau va phi nhan khau, va chi phi kham chita
bénh trong nam ciia mot nguoi trong moi nhém dwoc gia dinh la ¢6 phdan phéi nhie nhau va
dwoc mé hinh héa béi s6 luot kham chita bénh va chi phi cua méi luot. Tham sé ciia mé hinh
dwge wée lwong bang phwong phdp Bayes. Phwong phdp mé phong Monte — Carlo dwoc dp
dung dé xdc dinh dwoc phdn phéi xdc sudt cia téng chi phi kham chita bénh do Bdo hiém Y
1é chi tra trong nhitng nam tiép theo. Tir két qud mé phong, bai viét dwa ra dwoc mot sé dic
trung lién quan dén chi phi kham chita bénh bang bao hiém y té trong tuwong lai.

Twr khéa: M6 hinh rii ro nhéom, udc lugng Bayes, chi phi kham chira bénh, m6 phong Monte
— Carlo.

Collective Risk Models and Bayesian Estimation in Predicting Health Cost in Vietnam

Abstract:

This paper applies the collective risk model and the Bayesian method to predict the healthcare
costs paid by the Social Health Insurance in Vietnam. By employing these approaches,
the insured people are divided into various groups based on their demographic and non-
demographic characteristics. In each group, the annual total health cost for each person
is assumed to be independently distributed, depending on the number of visits and the cost
of each visit. The parameters of the model are estimated by the Bayesian method. Using
Monte-Carlo simulation technique, the author generates the future total cost along with its
probability distribution and its parameters for the coming years. The simulated cost would
help to draw some characteristics of the health cost in the future.

Keywords: Collective risk models, Baysian estimation, health cost, Monte — Carlo simulation.

1. Pit van dé

Theo Bao céo Céac chi sd phat trién thé giodi
(WDI) niam 2016 ciia Ngan hang Thé giéi (2017),
chi tiéu y té binh quan dau nguoi cua Viét Nam
theo gia hi¢n hanh vao nam 2015 1a 142,4 d6 la My,
bé“xng 3,9 1an so v&i nam 2005 va 1,8 1an so v6i ndm
2010. Ty 1¢ chi tiéu tién ti (tinh bang chi tiéu tién
tai so voi tong chi tiéu kham, chita bénh) giam tir

68% vao nam 2005 xudng 47% vao nam 2010 va
xudng 36,7% vao nam 2015. Mot trong nhiéu yéu t6
lam giam chi tiéu tién tai cuia nguoi dan trong kham
chira bénh 1a viéc bao hiém y té ngay cang dong vai
tro quan trong hon trong viéc giam ganh nang chi
tra kham chita bénh (B9 Y té, 2011). Tinh toan gan
day cho théy tinh trung binh, bao hiém y té bao phu
khoang 80-85% tong chi phi khdm chita bénh noi tra
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vangoai tra ¢ Viét Nam, dic biét 1a cho nhitng nhom
ngudi cao tudi — nhém véi rai ro sirc khoé cao va tan
suét va chi phi kham, chira bénh 16n (Long & cong
su, 2016; Kelly & cong su, 2016).

Tuy vay, mot vin d& phat sinh trong kham, chira
bénh bang bao hiém y té & Viét Nam 1a c6 su gia
tang dot bién trong mot vai nim gan day. Ngay ca
khi khong tinh t6i cac diéu chinh chinh séch c6 lién
quan truc tiép téi viéc thay doi gia dich vu (nhu
Théng tu 37/2015 cua B6 Y té (2015) vé quy dinh
gia vién phi) thi tong chi phi do bao hiém y té chi
tra van ting toi 15-20%/nam. Mot s6 nghién ciru da
cho thay rang viéc sir dung va chi tiéu chua cé hiéu
qua cho thudc va dich vu k¥ thuat 1a nguyén nhan
chinh dén toi viée gia tang 16n vé chi phi (Kelly &
cong sy, 2016). Vi vay, muc ti€u cai cach bao hiém
y té thyc chét 1a nham cung cép dich vu tot hon cho
ngudi bénh ciing nhu 1a kiém soat dwoc chi phi hop
Iy trong kham chira bénh va giam t6i da tién tai cia
nguoi dan.

Viéc udc lugng dung chi phi kham chira bénh co
vai trd quan trong hang dau cho muc tiéu cai cach
bao hiém y té cling nhu ting tinh giai trinh trong
cham soc stic khoé cho nguodi dan. Cho toi nay, &
Viét Nam ciing c6 mot sé nghién ctru udc luong
va dy bao chi phi kham chita bénh. Tuy nhién, cac
nghién ctru ndy chu yéu sir dung tinh toan bang bang
biéu théng thuong. Theo hiéu biét cua tac gia, téi
nay, chua c6 nghién ctru nao ¢ Viét Nam st dung
cac md hinh Toan kinh té trong wéc luong va du bao
chi phi kham chita bénh do bao hiém chi tra. Bai
nghién ctru nay st dung mo hinh rdi ro nhom véi
céc phuong phap udc lugng va md phong dé dua ra
cac dy bao vai bdi canh ciia bao hiém y té Viét Nam.

2. Toéng quan nghién ciru

Theo Astolfi & cong sy (2012) thi cac mo hinh
du bao chi phi y té c6 thé duoc xay dung cho ting
ca nhan, cho mdt nhom dac trung hodc cho toan bd
dan sb. Bén canh d6, cac mo hinh cling c6 thé chi
chu trong vao mdt loai chi phi kham chita bénh cu
thé nhu chi tiéu y té cong, chi tiéu y té tu nhan hodc
chi phi tién thi cta ho gia dinh cho kham chita bénh.
Bing cach két hgp don vi phan tich, mirc d6 chi tiét
vé chi phi y té can dy bao va cac cau hoi chinh sach
dit ra thi theo Culyer & Newhouse (2000), c6 thé
chia ra ba 16p mé hinh du béo chi phi y té 1a: 16p mo
hinh m6 phdéng vi mé (Micro-simulation models),
16p mé hinh & cip d6 vi md (Macro-level models)
va 16p mo hinh theo thanh phan (Component-based

models).

Lép mo hinh moé phdng vi mo tép trung vao tung
ca nhén va coi n6 nhu mdt don vi phan tich (Brown
& cong su, 2009) dé tir 46 md phong cho mot tong
thé dan sb. Cac ca nhan dugc md phong mang céc
dic trung va hanh vi dai dién cho tong thé. Cac van
lién quan dén sirc khoe trong toan bo cude doi mdi
con ngudi (nhu mang thai va sinh nd; chiu cac yéu
t6 rtii ro nhu huyét 4p cao, md mau hay nghién thude
14; nguy co gia ting cac loai bénh khong lay nhiém
va man tinh nhu ung thu, tiéu duong, tim mach...)
s& dugc md phong lai. Cac chi phi y té lién quan cho
mdi tinh hudng bénh tat ciing dugc mé phong dé tir
d6 dua ra duoc cac udc luong vé chi phi y té.

Nguoc lai, 16p mé hinh & cép do vi mo lai coi
tong chi phi y t& nhu mot don vi phan tich (Baltagi
& Moscone, 2010; Brown & cong su, 2009; Oliveira
Martins & De la Maisonneuve, 2006; Warshawsky,
1994). M6 hinh du bao & cép do vi mo duoc thuc
hién dya vao viéc st dung cac mo hinh hdi quy voi
s6 liéu chudi thoi gian hoac s6 lidu mang. Cac du
béo co thé dwa vao viéc ngoai suy thuan tiy cac mo
hinh théng ké hodc c6 thé dwa vao gia tri du bao
ctia nhing bién giai thich quan trong. Vi du, Getzen
& Poullier (1992) da dwa ra mé hinh kinh té luong
don gidn dé udc lugng va du bao tong chi phi y té
dya theo mirc ting trudng tong san pham qudc noi
(GDP) va lam phat trong qua kh.

L6p md hinh theo thanh phan du bao chi phi y té
dwa vao viéc phan chia cac dbi tugng nghién ciru
theo cac thanh phan nhu theo nhom chi tra, theo nha
cung cép dich vy, theo cac dich vu da su dung hay
theo cac nhom ddi twong ca nhan. Mot 16p mé hinh
con rat quan trong trong 16p mé hinh nay 1a 16p mé
hinh du bao theo doan hé (cohort-based models),
trong d6 cac cd nhan dugc nhom lai dya theo cac
dic diém nhan khau (nhu tudi, gidi tinh) va/hodc phi
nhan khau (nhu tinh trang bénh tat...). Mdi ngudi
trong nhém dugc coi nhu ¢6 chi phi dong déu va
dugc mo hinh hoa theo mdt dang nao do. Sé nguoi
trong mdi nhém duge du bao c6 tinh dén su bién
dong cua dan sd. Tong chi phi y té cho mdi nhom
d6i tugng s& duge tinh bang cach nhan chi phi ciia
mot nguoi voi sb nguoi trong nhom va tir d6 suy ra
du bao cho chi phi ciia toan b tong thé (Baltagi &
Moscone, 2010; Przywara, 2010; Ringel & cOng su,
2010; Vos & cong su, 2007; Racic, 1997).

Nam trong 16p mé hinh theo thanh phan, mé hinh
rtii ro nhém 13 mét trong nhitng mo hinh kinh dién
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trong mo hinh hoa cac ton that trong linh vuc bao
hiém, nhét 13 bao hiém phi nhan tho. M6 hinh nay
dua trén gia thiét tit ca cac ca nhan trong mot danh
muc bao hiém cung dbi mat voi rai ro nhu nhau. Do
d6 gia tri cia mdi 1an yéu cau boi thuong X, s& ¢6
phan phdi xac suat giéng nhau. Voi gia thiét sb lan
xay ra ton that/so 1an yéu cau bdi thuong N ciing 1a
bién ng?lu nhién thi téng thiét hai cua danh muc S sé€
¢6 phan phdi phtrc hop.

C6 mot lwong 16n cac nghién ctiru vé 16p mé hinh
nay vé ca ly thuyét va thuc tién. Cac nghién ctru Iy
thuyét tap trung vao xdy dung cic dang phan phdi
xac suét 1y thuyét cho S dwa vao cac phan phdi xéac
sudt ciia N va X.. Phéan phéi Poisson 1a mot trong
nhiing phan phdi dugc sir dung nhidu nhét trong mo
hinh héa N (Klugman & cong su, 2012). Tuy nhién,
phan phdi Poisson khong phai khi nao ciing phu
hop véi dir liéu thyc té (vi du nhu trong truong hop
phuong sai 16n hon nhidu so voi trung binh) va khi
d6 thi phan phdi nhi thirc 4m lai chiém wu thé. Cac
phan phdi cta X, cling rat da dang nhu phan phdi
mii, chuén, LogNormal, Weibull, Pareto... Cac lua
chon ciing tity thudc vao dang phéan phdi thuc té cua
dir ligu (Kozubowski & Panorska, 2005; Hernandez-
Bastida & cong su, 2011).

Nguoc lai v6i nghién ctru 1y thuyét, cac nghién
ctru thue nghiém dua ra cac phan phdi thuc nghiém
clia bang cac phuong phap xap xi dya vao dir ligu
thyc té. Nhidu nghién ciru ing dung mé hinh rui
ro nhom trong ung dung vao linh vuc bao hiém
phi nhan tho da dugc thyc hi¢én nhu Hayne (1989),
Dickson & cong su (1998), Hernandez-Bastida &
cong su (2011), Klugman & cong su (2012), Migon
& Moura (2005), Fellingham & cong su (2015), Yu
(2015), Meyers & Schenker (1983), Meyers (2009),
Heckman & Meyers (1983), Meyers (2007).

V& mat thuc nghiém, c6 nhiéu cach tiép can dé
wdc luong phan phdi xac sudt caa S khi biét trude
phan phdi xac suat cia N va X.. Cac phuong phap
nay dugc chia thanh ba nhom chinh la (Hayne,
1989): xap xi giai tich (analytic approximation),
xap xi phan phdi (approximate distribution) va mo
phong Monte-Carlo. Phuong phap xap xi giai tich
dua ra cach tinh x4p xi ham phan phdi xac suat dwa
vao ham phan phdi xac suat di biét cua cac thanh
phan trong mé hinh. Phuong phap xap xi phan phéi
dugc thyc hién bang cach gia st tong chi phi tuan
theo mot phan phdi nao d6. Tir do, tinh x4p xi cac
tham sb cta phan phdi xac sudt cua S (Dickson &

cong sy, 1998). Khong gidng hai phuong phap trén,
phuong phap md phong Monte-Carlo dugc thuc
hién dya tryc tiép vao phan phdi xac sudt clia cic
thanh phan trong mo hinh (Beekman & Fuelling,
1980). Phuong phéap nay khong can dua ra dang giai
tich ctia phan phdi xac suat cua tong chi phi va dé
dang thuc hién ngay ca khi mudn két hop nhiéu loai
hinh bao hiém va trong khoang thoi gian dai.

Lién quan dén cac phuong phap uwéc luong,
phuong phap Bayes dugc st dung kha rong rai dé
udc lugng cac tham s trong md hinh rii ro nhom
(Fellingham & cdng sy, 2015; Klugman, 2013; Yu,
2015; Meyers & Schenker, 1983; Mildenhall, 2006;
Hernandez-Bastida & cdng su, 2009). Phuong phap
nay duogc thue hién dua trén phan phéi xac sudt hau
nghiém cua tham s6 can ude luong voi diéu kién dix
liéu miu da biét va duoc cap nhat lién tuc theo thoi
gian. Phuong phap nay duogc dac biét su dung trong
ly thuyét vé do tin cay (Credibility Theory) dé dinh
gi4 va tinh toan du phong cho cic san pham bao
hiém. Thong tin vé yéu ciu bdi thuong cua nguoi
duoc bao hiém duoc cap nhat hang nam va lam co
s¢ dé dinh gi lai san phdm bao hiém cua ngudi do
cho nim tiép theo. So véi phuong phap udc luong
theo tin suat, wdc luong Bayes cho két qua chinh
xac vuot troi (Klugman & cong su, 2012; Makov,
2001).

Trong nghién cfru nay, tic gia ap dung mo hinh
rai ro nhém voi dir liéu kham chita bénh do bao
hiém y té chi tra ¢ Viét Nam. Bang phuong phap
wdc luong Bayes, tac gia thir nghiém mot s6 phan
phdi xéac suét cho sb lugt kham chira bénh va chi
phi cho mdi lan kham chita bénh. Cac tham s wdc
lwong cho nam gdc s& duge dung dé du bao tong chi
phi kham chita bénh ctia nim sau bang mod phong
Monte-Carlo véi diéu kién dit liéu thuc té duoc cap
nhat lién tuc. Téng chi phi kham chira bénh sau khi
mo phong duogc sé dugce sur dung dé tinh toan mot sb
tham sb 1ién quan.

3. Dir liéu va phwong phap nghién ciru

3.1. Dir liéu nghién ciru

Dir liéu duoc st dung trong nghién ctru nay la
dir liéu théng ké kham chira bénh do bao hiém y
té chi tra va duoc phan loai theo kham chita bénh
ngoai tra va kham chita bénh ndi tra (twong Gng véi
cac biéu mau 79b va 80b duoc bao hiém xa hoi Vit
Nam quy dinh). Cac truong dit liéu cho biét thong
tin v& ngudi bénh nhu ngay sinh, gidi tinh, ma thé,
noi kham chita bénh, loai bénh, cac loai chi phi cho
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ca dot kham chita bénh d6 va phan chi phi do bao
hiém y té chi tra. M&i ban ghi twong tng voi mot
lugt kham chita bénh cia mot bénh nhan nao do
trong nam. Dya vao bd dit li€u nay, tac gia co thé
phan chia nguoi bénh thanh nhiéu nhom dya vao
céc thudc tinh khac nhau, cu thé 1a theo gidi tinh,
nhom tudi, loai kham chira bénh (ndi tra, ngoai tru)
va tuyén kham chira bénh (trung wong, tinh, huyén,
x3). Ma thé bao hiém y té cho phép phéan biét timng
c4 nhan ngudi bénh nén giup tinh duoc sb luot kham
chita bénh ctia mdi ngudi trong nam.

3.2. Phwong phdp nghién ciru

Trong nghién ctru nay tac gia st dung mo hinh
rii ro nhoém dé mo hinh hoéa tong chi phi kham chira
bénh trong mdt ndm ctia mot ngudi trong mot nhdm
dac trung nao do. Su dung dir licu qué khir duwgc mo
ta & trén, cac tham sb ctia mo hinh dugc udc lugng
dua vao phuong phép Bayes. Ap dung phuong phap
mo phong Monte-Carlo, tac gia s& mé phong tong
chi phi kham chira bénh ctia mdi nguoi trong nhom.
Két qua cia md phong s& cho ta udc luong cua tong
chi phi kham chira bénh do bao hiém y té cung phan
phéi xéac suét thuc nghiém cta né. Sir dung phuong
phap kiém dinh phan phdi xac suat Kolmogorov—
Smirnov, tac gia kiém chimg sy pht hop cia mé
hinh véi dir liéu thue té. Cudi cung, voi md hinh
phi hop va két qua mo phong dugc, nghién ciru co
thé dua ra cac wéc luong vé tong chi phi kham chita
bénh do bao hiém y té chi tra trong tuong lai.

Trong muc nay, tac gia s€ trinh bay mo hinh rti ro
nhém, phuong phap uéc luong Bayes, phuong phap
mod phong Monte - Carlo.

3.2.1. M6 hinh rui ro nhom

Theo Wuthrich (2017), bién ngiu nhién S duogc
goi la tuan theo moé hinh rdi ro nhom néu duoc viét
dudi dang:

N
ZX-, N=#0
=1

0, N=0

v0i cac gia thiét sau:

N Ia bién ngau nhién roi rac khong nhan gia tri
am;

X, X,... 1a cac bién ngau nhién voi tap gia tri
duong, doc lap va c6 cung phan phoi xac suat;

Nva (X,

Phéan phdi xac sudt ciia S s& 1a phan phdi dang

X.,... ) doc lap véi nhau.

phurc (compound distribution) do n6 phu thudc dong
thoi vao phan ph01 xac suat ciia N va cac X, . Cac
phan phdi xac suat cia N co thé ké dén la P01sson
Nhi thtc (Binomial), Nhi thic am (Negative
Binomial),...Trong d6, cac X lai c6 thé c6 cac phan
phéi nhu M, Log-normal, Gamma Pareto...

Trong nghién ctru nay, S dugc ding dé mé hinh
hoa tong chi phi kham chita bénh duogc bao hiém y
té chi tra ciia mot nguoi bénh trong mot nhom trong
mot nam;N 14 s6 luot kham chita bénh ctia ngudi d6
trong nam va X 1a chi phi kham chita bénh duoc bao
hiém y té chi tra & 1an kham chira bénh thu /.

3.2.2. Uéc luong Bayes

Phan nay s& trinh bay phuong phép Bayes dé woc
lwong cac tham s trong céc phan ph01 cua N va X..
Phuong phap Bayes coi tham sé 6 can udc hl’O’Ilg
nhu mot gia tri cu thé cua bién ngau nhién ® va ®
duoc udc luong dua vao phan phéi xac suét hau
nghiém cia nd voi diéu kién d3 biét mau di liéu
cu thé x = (X,, X,,..., X ) clia mau ngdu nhién X =
(X, X0, X0).

Cu thé, phuong phap wéc lugng Bayes duoc
Tse(2009) tom tat nhu sau:

- X 12 bién ngu nhién t6n thit (loss variable) can
nghién ctru (s6 lugt kham chita bénh, chi phi cho
mdi luot kham chita bénh), c6 phan phé)i X4c suét
phu thudc vao tham s6 0, dugc coi nhu mot gia tri cu
thé cta bién ngau nhién ©.

- @ c6 phan phdi xac suat théng ké tién nghiém
(prior) v6i ham mat d6 xdc suét £, ().

- Ham mat do x4c sut cua X voi diéu kién 0, ki
hiéu fX‘G(x,O),duqc goi la ham hop ly, dugc xac dinh
boi:

friox,0) = ]_[fm(xi,m

Trong do:x=(x,,Xx,,....x ) 1a mau cu thé ciia mau
ngau nhién X = (X, X,,...,X ) ¢6 cung phéan phoi
xac suat voi X.

- Dua vao dir liéu mau cu thé x, phan phéi Xac
suét cua 0 duoc cap nhat. Phan phéi X4c suit cia @
v6i didu kién x dugc goi 1 phan phéi hau nghiém
(posterior), voi ham mat do xac sut f__(0]x) dugc
xac dinh boi:

01X

f@x(e;x)z fxjo(x, 8)fo(6)
L@ [ fe(r6)fo(8)d6

- Udc lugng tham sb cta X, 1a ham cua ©, duogc

forx(@1x) =
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Bang 1: Cac tham s6 wéc lwgng dworc tir s6 liéu theo cac nim 2012 dén 2016

Nam a =a B1 B2

2012 4.154 24.224 11.618,33
2013 8.906 51.824 26.520,11
2014 14.935 86.112 47.777,06
2015 21.563 124.712 72.163,86
2016 25.020 143.072 83.506,74

Nguon: Tdc gia tw tinh todn.

xac dinh dyua vao phan phdi hau nghiém cua ©, duoc
goi 1a wéc lugng Bayes, dong thoi 1a uéc lugng cia
ton that trong twong lai.

Nhu vdy phan phéi hdu nghiém ciia © hoan toan
dugc xac dinh dya vao phan phdi tién nghiém cuia no
f,(0) va hqém hop 1y £, (x,0). Ta xét mot s6 truong
hop cu thé:

Truwong hop X phdin phéi Poisson — Gamma:
Bién ngiu nhién X phan phdi Poisson voi tham s6
A, v6i A 1a gia tri cu thé ctia bién ngiu nhién A phan
phéi Gamma G(a,). Him mat do tién nghiém cua
A c6 dang:

‘301 Aa—l e —BA

Lapf)=—F=

A a, B) M@

va ham hop 1y ctia X c6 dang:
n

/‘{xi -1
e = | |5

i=1 v

Khi d6 phan phdi hau nghiém cuia A véi diéu kién
x ciing 12 phan phéi Gamma G(a*,p*) v6i tham s6
duoc tinh boi:

n
a” =a+2xi;,8*=,8+n

i=1
v6i ham mat do xac suat hau nghiém:
fA|X(/1|x) o 19tZit1 xi—1p=A(B+1)

Trwong hop X cé phin phoi Mii — Gamma: Bién
ngau nhién X phan phéi Mil £(y), véi ham hop ly:

n
fraaGe ) = | [ae
i=1

va bién ngiu nhién T phan phéi Gamma G(a,b).
Khi d6 phan phdi hau nghiém cua I' vé6i diéu kién
x ciing 1a phan phéi Gamma G(a*,b*) vdi tham s6
duoc tinh boi:

n
a*=a+n;b*=b+zxi
=

L
v6i ham mat do x4c suét hiu nghiém:
frx(ylx) o Va+"_1e_y(b+2?=1xi)

3.2.3. M6 phong Monte — Carlo

Gia tri ctia tong chi phi kham chita bénh do bao
hiém y té chi tra cho mot ngudi thue nhom ddi
tugng dang xét dugc mo phong theo cac budc sau:

- Tao ra sb A, tur phan phdi xac suat ciia bién ngau
nhién A ~ G(a,B);

- Tao ran, tir phin phéi x4c suat cia bién ngiu
nhién N~P(},), 1a s6 lugt kham chita bénh;

- Tao ra y, tir phén phdi xac suit ciia bién ngau
nhién I'~ G (a,b);

- Tao ran, giNé tri X,, X,,..., X, tr phén phéi xé~c
sudt cua bien ngau nhién X~ (y,), 1a chi phi cho moi
Iuot kham chira bénh;

- Tong s, =X, +x, ¥ -+ x_ cho ta mét gia tri
cu thé cua téng chi phi kham chita bénh S cua mot
nguoi thuéc nhém dbi tuong duogc xét.

Lip lai n 1an cac bude tir 1 dn 5 s& nhan duoc mot
mAu n gia tri ngu nhién ciia tong chi phi kham chita
bénh ciia mot nguoi trong nhom doi tuong dugc xét
trong mot ndm s ,s,,...,8 Két qua nay cho ta phan
phéi thuc nghiém cua tong chi phi kham chira bénh

Bang 2: Cac thong ké ciia gia tri md phéng dwoc nim 2017

Min 1* Qu. Median

Mean 3" Qu. Max

0,20021 1,04394 2,47809

3,56643 4,96188 34,89162

Nguon: Tdc gid tw tinh todn.
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Biang 3: Thong ké mt so6 phan vi ciia chi phi

Quantile

0,90 0091

0,92 093

0,94

0,95

0,96

0,97

0,98

0,99

Chi phi

8,242 8,611

8,964 9,402

10,018

10,658

11,520

12,639

13,832

16,534

Nguon: Tdc gid tw tinh todn.

clia mot ngudi trong nhom. Tir d6, ta c6 thé tinh toan
tham sb dic trung ma ta quan tdm nhu chi phi trung
binh, phuong sai cta chi phi, cac gia tri rii ro tuong
(g ctia tong chi phi kham chira bénh do bao hiém y
té chi tra trong twong lai.

4. Két qua wéc lwong

Nghién curu sir dung mo hinh rui ro nhom cho
truong hop s6 luot kham chita bénh phan phdi
Poisson — Gamma va chi phi kham chita bénh cho
mdi lugt ¢6 phan phdi Mii — Gamma. Tac gia tap
trung vao di liéu ciia mQt nhom nguoi cod thé bao
hiém y té, cu thé 1a nhitng nguoi thuée nhom tudi
tir 60 dén 65, kham chita bénh ni tri ¢ tuyén tinh.

Vi b dir liéu trong 5 nam tu 2012 dén 2016,
nghién ctru 1an luot thuc hién theo cac budc sau:

- Str dung ditr licu lich st, udc lugng cac tham sb
o, B, trong phan phdi Gamma ciia A va udc lugng
céac tham so a., B, trong phan phoi Gamma cua I'. Do
nam 2012 1a nam dau tién co6 dir liéu nén cac tham so
duogc ude luong theo phuong phap thong ké tin suat.
T ndm 2013 tré di cac tham sb duoc ude luong
theo phuong phap Bayes, tham sé cho ndm sau dugc
wdc lugng dua vao phan phdi xac suat hdu nghiém
v6i diéu kién di biét dir lidu ciia nhitng ndm trudc.

- St dung tham s wdc luong duge trong nim
2016 voi di liéu dugc cap nhat qua tirng ndm theo

phuong phap Bayes, ta mo phong tong chi phi kham
chita bénh cua mot nguoi trong nhém theo phuong
phap Monte — Carlo da trinh bay trong muc 3.1.3 ¢
trén. Két qua cia mo phong cho ta phan phdi xac
sut thuc nghiém cta tong chi phi kham chita bénh
cua nhom do trong nam 2017.

Cac tham sb wdc lugng duoc trong Budc 1 theo
cac nim dugc thdng ké trong Bang 1. Cac tham sb
nay dugc udc lugng lai theo phuong phap Bayes véi
didu kiéu dir liéu cap nhat ting nim. Tham s6 wdc
luong tuong Gmg vai ndm 2016 s& duoc dung dé mo
phong trong du bao cho nam 2017.

Thuyc hién 100,000 lwot m6 phong Monte — Carlo
cho ta 100,000 gia tri twong Ung ctia tong chi phi
kham chita bénh do bao hiém y té chi tra ciia mot
nguoi trong nhoém trong ndm 2017. Cac gia tri nay
1a cac gia tri cu thé cua bién ngdu nhién , dai dién
cho tong chi phi ta dang can nghién ctru. Do d9, cac
tham sb dic trung cta bién ngiu nhién nay c6 thé
duoc uée lugng béi cac dic trung cia mau vira mo
phong. Bang 2 cho ta mot s6 théng ké don gian ctia
(don vi tinh: triéu dong).

Tir két qua cua Bang 2, d6i voi mot ngudi co
thé trong nhom tudi tir 60 dén 64, kham chira bénh
ndi trii & tuyén tinh co cho ta chi phi binh quén vao
khodng trén 3,5 triéu dong/nam. Tuong tmg cac chi

Hinh 1: D6 thi hAm mat dd xac suit va dang cdt cia chi phi mé phéng dwoc
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Nguon: Téc gia ti tinh todn.

000 005 010 015 0.20

86 256(I) thing 10/2018

75

Kinh te<Phat trién




phi 16n nhit va nhé nhét 1a hon 30 tridu dong va
200.000 dong.

Str dung dit liéu md phong dugc ta ciing c6 thé v&
dd thi ham mat do xac suét thuc nghiém cua phan
phdi va biéu d6 cot twong g nhu Hinh 1. Hinh nay
mo ta dang phan phéi cua chi phi khdm chita bénh.
Pay 1a phan phdi 1éch phai nén kha ning muc chi
phi cao 14 rat nhé so voi mirc chi phi thap. Mic chi
phi c6 kha ning xay ra nhiéu nhat, nhé hon muc chi
phi trung binh.

5. Két ludn

Bai nghién ctru nay la nghién ctru dau tién su
dung mo hinh rii ro nhém cho b dir liéu kham chira

bénh bing bao hiém y t& ¢ Viét Nam. Nghién ctru da
trinh bay phuong phap udc luong tham sb cia mo
hinh theo cach tiép can Bayes, tuc la xem tham $6
nhu mot bién ng?lu nhién va udc luong nd dua vao
dir liéu cap nhat hang nam. Phuong phap mé phong
Monte-Carlo ciing duoc sir dung dé dwa ra phan phdi
xéc suat cta chi phi kham chita bénh trong twong lai.

O nhitng nghién ciru sau, tic gia s& cd ging dua
vao mo hinh nhiéu dang phan phdi khac nhau cia
s6 lugt KCB va chi phi cho mdi 1an KCB ciing nhur
thtr v6i nhiéu nhém hon. Nhur thé s& c6 thé so sénh
cac mo hinh dé dua ra du bao phit hop nhat cho mdi
nhom nguoi tham gia bao hiém.
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