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ABSTRACT

Obesity is a risk factor for diabetes, high blood pressure, hyperlipidemia, cardiovascular

disease, and cancer. The number of obese inpatients each year directly reflects the impact of
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obesity. The inpatient data on obesity for 10 years (2012-2021) from the Strategy and Planning
Division, Office of the Permanent Secretary, Ministry of Public Health forecasted the obese
inpatients in 2022 using gray models. GM(1,1), GM(1,1) expanded (GM(1,1)E), and GM(1,1)
expanded and periodic correction (GM(1,1)EPC), and computed the accuracy. The result showed
that GM(1,1)EPC had the lowest error and highest accuracy when compared to historical data.
The forecast value for the year 2022 will be 49,952 obese inpatients, compared to the actual
value of the year 2021, an increase of 12.77 percent, which would be a maximum forecast in
order to prepare the budget for inpatients that is expected to be increased. The GM(1,1) and
GM(1,1)E returned the forecast value for the year 2022 of 40,875 and 40,082 cases, respectively,
which were lower than the year 2021 in percent by -7.72 and -9.51, respectively. Comparison
with actual data from relevant agencies will reveal the effectiveness of using the gray model in

future time series forecasting.
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Mean Absolute Percentage Error — MAPE) N1
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Fruuuszuunseflelunisdne fe @ xXOK)+az® (k) =b
WUU GM(1,1) Wufuuuisuay fauuuvens x©(2) 292 1
( Expanded Forms of GM(1,1) II\/\odeL - v x© 3) B —7® ) 1
GM(1,1)E) [2] wagdiuuyuvengusunInuseu ol : 1
(GM(1,1) expanded with periodic correction x©(n) -z%Mn) 1

Model - GM(1,1)EPC) [13] .
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} a=(B'B) B'Y=[a b]

AIUU GM(1,1)

. . g ) . MT a a s a o o

ey ﬂ‘wmmLLamagiugﬂmammmai Ao wasny M annisaay
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X =(x20),x?(2),..x" (n)) o
dX

. p — +ax®”=b
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k ' L3 dI
x® (k) = ZX(O)(i)’ k=12,..n AMNBINTUELFNIUNIIN k+1
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a
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a b _a
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k=23,...n . . y
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0 0 0) Closer the Correlation Coefficient - CC)
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T=n-1Z :(n—;l)—l closer the coefficient of efficiency - CE)
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MMt 779 MAPE, RMSE, CC, uag CE 111

v

?) 910 [14] ij

12 cos(z%l] sin[zﬂl] [2
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T
1/2 cos(Bz—l) sm(32—”1)
P= T T

1;2 cos n%rll sin nlel cos nzT—”Z sin nzT—”Z [ n?z sin n;le n — (0)

(v%5s) sn{odFs) eo{nre] snn%re] . on{oiz) sn{n%rz) MAPE - [ 1 Zx(k)(o)xk (k)qxlOO%
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C=[a, a b a b .. a b] > (x() -xO(K))’

. RMSE = {| £
C=(P'P) PT&® n-1

' . o
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Z(x‘o)(k) X (k))(x(k)-i(k))
(0) CC=—= 72 2
X (K)=x"(K) -2 (K) \/ (x200-xT () 32(x00-x()

k=2

3 (X2 (k) -x(k))

2.3 AMNLUUGIVDIRIUUY CE =1— _k=2
n

(X(O) (k) x© (k))

A28 85088EAIINAAIALAR B —~
5uyim (The Mean Absolute Percentage

Error — MAPE)
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Square Error - RMSE)
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M13197 1 Innugiiglulsaedu AesaazamngIns

+/- Souay
W. 6. AN939 Uit GM(1,1) GM(1,1)E  GM(1,1)EPC
a

2555 9,723 0.00 9,723 9,723 9,723
2556 10,296 5.89 6,547 2,205 12,074
2557 9,508 7.65 8,024 4,538 8,280
2558 13,105 37.83 9,835 6,692 13,635
2559 14,090 7.52 12,055 9,661 14,322
2560 15817 12.26 14,776 12,853 14,851
2561 17,911 13.24 18,111 16,437 19,495
2562 19,689 9.93 22,198 20,495 17,678
2563 22,470 164.12 27,208 24,955 24,665
2564 44,297 97.14 33,349 30,046 42,183
2565 40,875 40,082 49,952
SOUAYANLWANANIDINATAST 2564 772 -9.51 12.77

A157199 2 AULUUGINTVNUNGVDIVIEUFILUY

GM(1,1) GM(1,1)E  GM(1,1)EPC

MAPE 17.52 31.73 8.40
RMSE 4,482.36 6,427.27 1,555.62
CcC 0.89 0.79 0.99
CE 0.80 0.58 0.98
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At 1 $1unugtaelulsreau A193 . 2555-2564 WagATWENTAL WA, 2555- 2565

3. NAaN19BUALBAUTITNE
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aumNasu Tnedsnsinisdsunlasainen
a39lud WA, 2564 WFUsewaY -7.72, -9.51,
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Fauanslumsedl 2 9 GM(1,1)EPC fpnanu
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4. #3Unan133e
ATATURNUBIVBINITNEINTAL AD

MAPE, RMSE, CC wae CEv®39 GM(1,1)EPC

LARIIANAAIALAADUMTIgRLAZSIALIILE

g_jdﬁam LﬁaLﬁauﬁ’U GM(1,1) ag GM(1,1)E 91N
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'
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AIURIMUYU GM(1,1) waz GM(1,1)E ndulnan
wensaid WA, 2565 Lites 40,875 waz 40,082
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