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Abstract

The purpose of this Cooperative Education is to forecast of direct premiums
in life main policy (ordinary) for Thai Life Insurance Public Company Limited. By
creating and finding the appropriate model for forecasting that it will make to know
idea the growth rate or expand of premiums. Including to be guide in stability
education and reliability for those interested that they know to market growth trends
of company. By using monthly secondary data from January 2003 to December 2015
that it total is 156 months. It is collected by Office of Insurance Commission (OIC).
The methods used to analyze the results are Trends Test and Influence of Seasonal,
Classical Decomposition Method (Decomposition Method), Holt-Winters Exponential
Smoothing Method, and Box-Jenkins Method that model is ARIMA(1,1,1)*SARIMA
(1,3,1)1, . By using Mean Absolute Deviation (MAD), Mean Square Error (MSE), and

Mean Absolute Percent Error (MAPE) to choose the appropriate forecasting model.



The comparison of three analysis method found that Holt-Winters
Exponential Smoothing Method is the most appropriate forecasting method for
forecast of direct premiums in life main policy (ordinary) for Thai Life Insurance Public

Company Limited.

Keywords: Direct Premium, Decomposition Method, Holt-Winters Exponential

Smoothing Method, Box-Jenkins Method
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5. asunsrvedeynsunaileaigalutupeuil 4 3NNTIMAIITUIATIIY A

2 ¥

awanndiginadannendesnisli ddimsieaeulmves  Fpdnsinneiteazsies

fnsanselUuauuuigdnsasiviseld wazunayigdnsuszneumentatia

6. NISNEINTUALLNINAITFIVTIUNAIATISANYINUTUADUA 1 DTURDUN 5 wag

v A
YUAYTENOUDUY
Y

doaynsunailidiulszneuileosminuuiliiuarg) na szuenilunsiininissiud
] & - A & al
YosdulsznauveteynsunanluwuuuINYSenn nsaguwuuuluuuINITauuAd

mnlihndudunss dunsdiiguuvuduwuugarzaudiuualinduioudndluuuioa
2.5.1.3 FdndausuAadeladouiidmiusuiuuuan
oguuuuidunuuuinuazuunlindudunss fvuaguuuudu
Yt ::BO +lBlt+St +gt

nsasaunsnensalaglinnnisaisaunsunliiuas A indnsnavedgania

e
=De

1. USueunsuadn (Y} sheaunliuiinlaenisiniedewndoun nsdiindu

o a = = aa g
’e]‘LéﬂillL’Ja’]iﬁEJIG]??LI']E“I%S“VHﬂ’]iLQﬁEJLﬂﬁBU“V]LLUU 4 lpsung LLﬁSﬂiiUVILUU@HﬂiNL'Ja’]i']EJ



19

Wouagyimiendouiiuuy 12 e anneunsunalvinldainnsiiedendoun {MA }
awilUy Suwnldueen Famsuiuagiilalaenisiin - MA eanan Y, agldeunsuviailg
1Y, — MA } w30 { S, +£,} Feeunsunatsainaniinisndeulniliesinggnauazivsnisali

NaUNG

2. MATIABVENAYDIANIAIINNTMIANRLYRtRUNTUAAluTUeUn 1 uen

anuganarindvnavesggnaild (S;) dnvsfinasinliluaud nsusuliieindvswa
vosggnaiinasindugud azvildlaenisihAwdevesrindninavesgnn alnuuausen
Wude S =S,-S 71 25 =0

3. MeunTunalTuggna tnsthArinvsnavesggnanlalude 2 luvinesnaine

'
[V I

dunavaseunsunain theunsunasugematliaisaunisuunliulegisiasseian

q

azleaunisuunltudu
T, =b, +ht
v 6 @
azlgauniIsnennsaiy

Y, =h, +bt+S;

2.5.2 73U5uT#538U (Smoothing Method)

FFUSulnSsuduasnldedunslusfndruntanseiaualun1sassaun1Tne NS al
lnsinuatmtniiiuadnaudasAuanseiy  geaynsunainduulliuwaziisvna
YA | o ¥ a < a ¢ a ¢ .
Y9I ANNA azldsusulmssudndflUuuuoanuy  learnaziumes  (Holt-Winters

Exponential Smoothing Method : HWS) [9]

Wusulmssuondluuuudvanuy  logaviwaziumed (Holt-Winters  Exponential
Smoothing Method : HWS) {u3snsiszieynsunarldiveynsunaiiifinng

A & t a a I ac ¢

wmdeulmnnLuIliuuaeBvsnavesgana JUkuvenasluLuuuInkazkuuan J5leaY

wagdumes Sasuimin 3 a1 fe a Wumviudmdndmsuwnlin T, (t) dwu p Ju
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AdSutmtind s umALy Bi(t) uez O Lﬁuﬁm%’mfmﬁfﬂﬁm%’uSw'ﬁwamaaq@ma
S (t)
oy T(t) Ao Awwiliy e an t
Bu(t) Ao Arpudu a an t
$,(t) e Arindviwaveaggmiavieduiingniadl i a an t

2 =
2.5.2.1 sUnuunwnlduggniakuuuin AgUuuu Y, = (B, + Ait) +S, +&, uazaums

[

YSuAuuuUSUseANLAaNALA R DU 9]
T =T (-1 +ae,
,Bl(t) = ﬂl(t _1) +ay€

S,(t-1)+5@1—=a)e ; togluggniai i
SI(t)= A . &,
S,(t-1) ; t Liegluganiad i

fsduuvaunsnensel p Franaaamtfiie t 1
Y’\t+p(t) :ft+p(t)+st+p(t) ; p:112!"'
Jo T, (O =T, () + pa. )

2.5.2.2 sduvuwnilaganaluu g 150w Y, = (B, + Ait)Se, wazaunsuiu

[y

ANLUUUSUAIEAILARINLAR DU I

ﬁm=ﬁa—n+§%%5
AN A aye
B)=pi(t 1)+—§t (t-1)

. ( S, (t—1)+M ; ta&ﬂuq@;ﬁ' i
S, (t) = T.(1)

$,(t-1) ; tliegluggi i
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fisyuuvaunisnensal p Frsatanmtiiva t iy
Yo 0 =Tep (0% S, () 5 p=12,..

fle T, =T.®)+pAt)

2.5.3 33Uanduwaziaunud (Box and Jenkins Method)

MIBATIEReUNITUnaIMIEIUeNduaTauAud (Box and Jenkins Method) \u
Tnswensalatbueurnanagldrmeiniaindanugndesgeninisous luniswensal

) ] & ada Y a ¢ Yo axa ¢

seyzau uiagllulsnAeutidwnlumsinnsiuagldlaiveunsuiiaiynsluuy 850end

Laslauiud azwuseynIuaIeenidu 2 Ussinvesd [9]

2531 synsunarmluaeduuns (Stationary Series) 1Uupynsua {Y,} Al
ARABLATAIAINLUSUTIN Y, A dupeeaas E(Y,) wazairnunlsunie V(Y,) §
AAEINSUWRaEIaT t FeounsuaInduwiliy uay MIeganiavsll E(Y,) lin dw

Ao ) W N | d' a ]
aunTUnAITAILUSHUYRY Y, geanludnuazveseunsuinaii V(Y,) linsi asitendy

A & o =
aummammﬂummumi

'
1 a

wenanazilusynsuiailianadeuas A1 uulsUsIunsindIeunsuna s
) a Yy al o X S ) ‘:4' & Y | a
Lm%uu’]iﬁ]8G]ENZJ@']ﬁmﬂigaﬂﬁaﬁaﬂwuaUWULaﬂm Lag k Gﬂuagﬂ‘Uﬂq k 2819tR87 @Hﬂiﬂimaq

Pazinunglsuu ARMA(p,q) Tiardendusynsunarnuamnduundwinu

2532 aynsunaladuawduun3 (Nonstationary Series) 1upynsuiianilyd
AosaudRduantuws smsuuuy ARMA(p,q) Wiiveunsunansnanlidlivzdeuda

a a ! =

& Y il va & v
sunsuna iUl luesunsuna llindnuandiduanduunniidenouiazmsliuy

ARMA(p,q) Tiuaynsuailuild nsudaseynsunandulidusynsunaiivainduandu

[

=) o } aa 1 dg’
mi%mlmmmﬁmimm U

1. a9 (Regular Differencing) ¥a40unsutIan Hufsmaunsuial  {Y,} 1
il azudasiidusynsunanludd lifuwualdy {(Z,3Tee Z, = VO, waz d Wudinu

aSwasns Ay Wy d=1, Z, =W, =Y, =Y, , dle d=2, Z, =V, =V (Y,-Y, )
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=VY, =VY, =Y, =Y, Y, +Y =Y, —2Y_ +Y,, Judu Suiuaisivinanig
srAuegiuInlliomuanudreynsunatndduanduunivsely ddliiluanduunisos
wiwanasall Tnevaludneunsunarfivwilduwuudunseezld d du 1 dudieaynsua

Huulduwuumeasanazly d Wy 2

2. MWaR19nANTa (Seasonal Differencing) ¥840UNTULIAT H18UNTULIAINBNTNG
vosngnatuniftes azwaseynsunaidu (Y, } Wilueynsunailwidilidgania (2,3
g Z, = V7Y, lag D Lﬁuaﬁu'suﬂ%&maaﬂﬁmwam’wqa na way L Judnuggnaned
Wy dmsueunsuaneiiey (L=12) dle D=1,  Z,=V Y, =Y,-Y,, 1o D=2,

Z = \4 122Yt =V 12 (Yt _thlz) =Yoo Yo P A Yesy =Y, — 2Yt~12 + Y24 \ud wasng

[N 7
o a o

& < T A ] v & ) a v oA Y o )
uwmﬂmwuagﬁumLﬂJaWNa@NLLmE]‘LgﬂiuL?ﬁ’ﬂ,‘vmLUuaLﬁl%uuﬂiLLa’mmiu QWEJQVLQJLUU

[ ady 1 ]
ANTUUIINADIMINAR1EB LU

[
Y

3. MEadUaENan NG NTa nsaiteunIuaEvuuIliuwazgn1a N1sUTUeLNTY

(%
o a o

narbiluawduuniunasilileemnassuasrasnganianugivly d ey D asfiandu

[V
Y (% 1

wilwsiuduegiuiaynsunati Juamntuuisudnseds wu aynsunandisuunliuues
gama Wi d=1  uaz D=1 azutaseunsuandy (Y} idueunsuaailval {Z,} 3

Z=VV Y, =V ~Y,) = VY, = VY =Y =Y =Y+ Y, sy

4. memasnisviuvesridunalueunsual dufsuvaseynsuny audu (Y, 3 idu
aunsuatid {Z,1 83 Z, =log(Y,) nswdasiiazviilieninudunlsvesounsuiailinag

ufe V(Y,) limafidnsuen t s
2.5.33 mylargeynsunauuienduaziauiud Usznaude 4 dunou fe
Fuil 1 NMMELUY (Identification)
fuuudmsunsinsgieynsunawuulenduasiauiud
1. sunsunaliddnsnavesggnia

1.1 nszviunsonneslunuesuuliiavninavesanaduiu  p  (Nonseasonal

Autoregressive Process of Order p: AR (p))
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Junszuaumsiandaqdu v, wnuldd teilendudadureseluein  durinw
AALARDY & Wpaunsunal {Y,} \Wusunsunanfiawduuns Wervuald z, =Y, —u @

Tanszuaunsniemuuy (Model) mMsannaslunuesdusu p fio
Li=¢liy+ A B+ &

:4' = a 3 iaa a
LB ¢l’ ¢2, ""¢p A8 W']ﬁ']llL@@i%@ﬂﬂqﬁﬂﬂﬂﬂﬂlum‘ULaﬂLLUUI&J&JE]WﬁWﬁSUENQQﬂ']a

(Nonseasonal Autoregressive Parameter)
& A9 AUARIALARDY B 1A t
a A v & 9 S v
Z, Ae aunsuIa L UaslmduamnduLITIa

1.2 nssviumsdsedeuniuuliddninavesganmadudu g (Nonseasonal

Moving Average Process of Order g: MA (q))

uanIrdNiusIeUayatarlu AuAmAUAaIaLAGaUYeIRUNTLLIAN lUBRARTINNG
flu g nusea Wenmualn  Z, =Y, — u zldnssuiunms niesnuu (Model) n1siade

A =i 1l v v =
Lﬂaaumwﬂmqamaaumu g v
Zi=—0& —.. =06 4 T&

44' = a s i N A PN iaa a
LB 01, 92, ...,Hq Ao W’]i']llLG]EJ?UEN?Y]LQ@EJLWa@u‘V]LLUUINN@V]ﬁW@GU@QQ@JﬂWa

(Nonseasonal Moving Average Parameter)
= 44'
& AD AIUA[ALARDY 8 LI T

z,  fe synsunafulasliduaeduuisuds

'
a a a v v [y a

1.3 ﬂ'ﬁgﬂ'QUﬂflﬁﬂﬂﬂaEﬂ’UMULaﬂLL‘UUI&iﬂJ BNTNALANINDUAU P Aunsiadurdoud
wuuliiiiBvEnavesnanadudu q (Nonseasonal Autoregressive Process of - Order p and

Nonseasonal Moving Average Process of Order g: ARMA (p, 9))

Wenmuali Z, =Y, — u 2zlanszuIuns vieduu (Model) anaaglunueanuy

LiifisnSwavengniadusiu p Aunsideinfeuiuuulildvinavesganmadudiu g Ae
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2= 4Z A B2 et B2~ Oy —Ory — O &

4. b -ty P8 MTHmeTVRINMIDANEL U UULIBVENaYRIYNIA

(Nonseasonal Autoregressive Parameter)

6, 0, .0, Ao MMweTvesadundeuniuuliiavENAveIngNIA

(Nonseasonal Moving Average Parameter)
g P9 AMINAAIALATOU 4 1381 t

z,  fe sunsunaudasiduanduuiiudn

2. BUNTUNANTBYENAVRINYN A

21 NIPUIUMT0ANelunULBILU LB NAYR N NI Uy P (Seasonal

Autoregressive Precess of Order P: SAR (P))

Junszuauniseynsuvamandaglu v, wiulddmeilaidugaduvesrnig

o i < a v a A o 4
PaMARRY g loefiounsuiad {Y,} Wuesunsunaawduusdonvualy z, =Y, — u 9

TanszuauNIsusafm LUy (Model) nsannaglunuasdusu P Ao

LZi=h i+ Lo+t ol p + &

By Doy o AD ‘vmmmas%aamsmaaﬂumumwaawawaﬁuaﬂq@ma

(Seasonal Autoregressive Parameter)

& A9 AUARIALAADY d 1IN t

= dl Y & U al ¥
Z, Aa aunsuIaLUaslmduanduuTua
L Ao FUIUYRIANTA

2.2 nsyviuMsefginfounuuuianinaveiggniadudu  Q (Seasonal Moving

Average Process of Order Q: SMA (Q))
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A o v 19 Y .:4' d' .:4'
Wiorwueld Z, =Y, — u agldnszuiunisvisediuuy  (Model)  nsiadeladoud

LYY

sy Q Av
Zt = —91|_5t_1|_ _92Lgt—2L T eQLgt—QL t&

e 6, Oy, .0y Ao MR VRINITRAATEUTIHUULEVENAYDIANA

(Seasonal Moving Average Parameter)
s Ao mnuAIAAAou Al e t
z, o oynswaniuladiifuamtuuniud
L~ fe 91uiuveggna

2.3 nssviunsansedlumueiuuianinaveggniaduiu P HauiunsEuIung
\nAgARoUNLUUHENSNaYRIngNIadusAU Q (Seasonal Autoregressive Process of Order P

and Seasonal Moving Average Process of Order Q: SARIMA (P, Q))

Wemuuali Z, =Y, — 1 glanszuauns iy (Model) msannaelunuies

Aa a o @ 1) a A al Aa a v A
LL‘UU@J@WﬁWﬁGU@QQQﬂanJUWU p ﬂUﬂqiLQaULﬂa@umLLUUN@Wﬁwama\iﬂ@ﬂqaau@]u Q Ad
o= Zi g+ Ly g ot o Lo — O & — O &g — -~ OoliqL TE

W8 By By g AB NAWMETVDINTARR Bl URUBILUUL NS NAYR NS

(Seasonal Autoregressive Parameter)

O, Oy, . Op D W13TNDTVRINSIATLATRUNL ULV NAYDIANA

(Seasonal Moving Average Parameter)

g 9 AMINAAIALAGOU 4 1381 t
z,  fe oynsunaiuladliluanduuniudn
L fe 9uiuvedngna

fuuuitill Aa ARIMA (p, d, g) x SARIMA (P, D, Q)
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¢, (B)¢o (B)Z, =6, +6,(B)0g (B ),

#,(B)=(1—-$B—¢,B° —...—¢,B")

#(B")=(L-¢,B" — 4, B* —..— ¢, B™)

,(B)=(1-6B-6,B* -...-6,BY)

0y (B")=(1-6, B" -6, B* —..— 6, B%)

z,=(1-8%) (1-B)Y,

4. by a9, D MTWWETVRINMIOARELlURUIBMUULTBVENAYRIgN1A
b, 0, .0,  Fo milmavasmiaatndeuiwuUhiliBrinavesggna

G o o ADNITMBIVRINTANRDE UMD ILUUTBNTNAYDIANA

6, Oy, by RO MINABIVRINTLRREATBUTHUUTBVTNAVDIYANA

P AD DUAUVDY AR (Autoregressive)

q D JUAUTDI MA (Moving Average)

d ﬁa ﬁﬁmuﬂ%’jﬂmaﬂwaﬁhx‘i

D e Sunundmemerismana

P AD DUAUVDY SAR (Seasonal Autoregressive)
Q Ao PUAUVBY SMA (Seasonal Moving Average)
L filo SuIUYDIgANIE

g 9 AMINAAIALAGOU 0 1381 t
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ALY ACF PACF
AR(p) anaswuuBnglULuTea Froonndsruail p
vidondugy sine
MA(qg) FroonudseuLiand q anaswuuBnglUluuTea
vidondugy sine
ARMA (p,g) | fineenudsanuiiaiii q Froenndanuwand p

asaft 2.2 dnvaizves p (V) 2 (2 pu (Z) dmiuguuuy ARIMA (p, d, g)

sUnuuvesZ, | dnwazvesp (Y,) | dnwazvesp (Z,) | dnwezves p,(Z,)
Random Walk anALRE T 1N p, W0 N0 P U 0
D U0
ARI(1,1) anasaL19t AranaasIlng 0
dmsu k = 2,...
P U0
ARI(2,1) anasaE1te Aranaasalngd 0
d11sU k = 3,...
P, U0
IMA(1,1) AnaIRENNTNe A1 P, anaaialng 0
AU k = 2,...
P du 0
IMA(2,1) AnaIY1Itne AN Py, anaAIILNA 0
AU k = 3,...
ARIMA(1,1,1) ANaIDYNITN9 Aranaasilng 0 Aranaasilng 0
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AU ACF PACF
SAR(P) anaauuudndlULLT A Froenudsmunandi P
vidondugy sine
SMA(Q) Froenudsmunandi Q anaauuudndlULLT A
vidondugy sine
SARIMA (P,Q) | fmoenudsaiutiaii Q froonudmunand P

aseft 2.4 dnvaizves p, (V)220 2o (Z)) dm3ugUuuy SARIMA (P, D, Q)

sUnuuvesZ, | dnwazvesp (Y,) | dnwazvesp (Z,) | dnwezves p,(Z,)
Random Walk anALRE T 1N p, W0 N0 P U 0
D U0
SAR(1),, anasaL19t Aanassilng 0
dmiu k = 24,36,...
P U0
SAR(2)1, anasaE1te Aanausqlngd 0
d1mTu k = 36,48,...
P, U0
SMA(1);, ANANDENTY A1 P, anaaialng 0
dmsu k = 24,36,...
P du 0
SMA(2)1, AnaIY1Itne AN Py, anaAIILNA 0
dm3U k = 36,48, ...
SARIMA(1,1,1);, ANaIDYNITN9 Aranaasilng 0 Aranaasilng 0
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[y [y

Mo  ACF  #p duuseansandunusiunuwed

PACF A8 duuseansandunusiunuweauisdiu

fuil 2 msUszaswiives wasnadevauuAguluiuuy  (Estimations  and
Hypothesis Testing)
dleldsuuuuainduil 1 udr mnduaginisssnudmafvesluiuuy Teldas
WATILBIFNAY (Numerical Method)
fisanimnfitesvesmsedsedouilugiuuulindy o visli fenmeaey
AUNAFIU
Hy:0=0

H, :0+0

D)) - - 0
FIFDANAZRUAD Z =S—
0

v v o

logagufjias H, Nsviudydfny 0.05 W |Z|>Z, uanrimsilwasiu duuud
2

ALY 0 UUADAILUUAAAUALSLNSEULED

U 3 NIATIVEBUANUNUNZAUVDIAUU (Diagnostic Checking)
Wnsesvaeudulvgerldrmpnuaainmdeuvesnisnensad (e ) Mduwas
sewinAaswazAmensal - g =Y, ~ Y, vndundnlunmsiiansananu vanzauvei wuu
wyiAalull
mMsveaauresdonduazqt (Box-Ljung) HionTINEBUAINUARIALAGEUTDINTT
L3 ! QP a LY =) [ a
wensed (e) Indudaseiuvsely Men1svaaeuauufigiu

Ho:p(8)=...= pn(g) =0

H, 1 p (e) valdindu 0 dmsuk=1,2, ., m

o aa = il r2 e o Ly
AEDANAEBUAD Q=n(n+ Z)ZLL) g k=1, 2, ...
k= N—
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go  n fio Sruudeyanarlflumsinneioynsunm
m  fe Lag gegaiifiesnmaaey
r(e) o Anilsdduamdniuslunuoswesmmnuaamndeufiogvineiu k
Y381
n, Ao IwumlwesiudLuy
fredfnaaeu Q dnsuanuadlaaua’ fesmanududasewindu m-n,

lngazUfjiess Hollle Q> 2 nn ) wanyImuuufinuadlimazan asfewinnig

MuadluunikasinnIsvegevaunfg ulmisely

Judl 4 nswensal (Forecasting)
dlalafuuuTiNZaNLaY 98ANITOIINISHEINIAMUUYA  (Point Forecast) wae
NINEINTAILULYI (Interval Forecast) lnamswenns alagldaunisnensaifiasneanndy

LUUNISWYNSANNNUALAS NIUNITASIED UL UTUN DUNR UL

% U U L3
2.6 N133NAINUONADIVDIAILUUNTINYINIEU
a = oo ¢ v i [ A o =
avfadnuidngUszasdivevndwuulminzauivaunsuna it dnwiainnig
AATILNOUNTUNAINIETTAIIY) BeoUNTUIAWTLLY LTVAeTTNaUITnINIATIEALA
Aeiudsraaiinaeilun1sdonIanvngaNianiuaynsuIaILue (8]
2.6.1 AMANNARIALARDUANYIDIIRRY (Mean Absolute Deviation: MAD)

J A o L1 PN [ I @ v sl
mm’mﬂmmmaauamyjmaas (MAD) LUUﬂ']'Jﬂﬂ’J’]?JQﬂ@@Q?JENﬂWi‘WEJ"Iﬂim‘Vl']@ﬁ]’]ﬂ

! dl 1o = =2 a dl = ! L a o/ 1 U
mm’]mmmLﬂaauimEﬂ,mmmmmmwaamwmmmLﬂaau MAD URUIYIALAEINUAHILNG

2 Jel
MAD =L —

lnefl e =Y, -Y,
e, fiD ANAINAAIALAADUVDINITNYINTE! Bl 137 t

Y, A JeyaviseAdunm o e t
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A

Y, A9 ANeNTal ad 1an t

2.6.2 A1ANNARNALAADUNTAIERNLRAY (Mean Square Error: MSE)
AanuAaadeuidsdeads  (MSE) Uurrinnnugndesesnisneinsaliiin
PnAANAAIRLAARUlAeA1 MSE aghineanuaatadeuiiduunlve msizlaainnisi

ANPNUARIALAADULARLANNNENANEIADI A1U15AMIAT MSE lalae

oot e =Y, =Y,

e, A9 ANMINUABIAARDUTDINITNEINTAL QU 137 t

} %4

9 ToYavieALNA Bl 1A t

Db

Yt

A

Y, Ao Anwensal o LIat

2.6.3 Wasiudauranndauduysaliafe (Mean Absolute Percent Error:
MAPE)

s & = 5 s A < @ v ¢
LU@?L%U@?]'J']NF]@']@Lﬂa@uaﬂuiﬂﬂaaﬁ (MAPE) Lﬂuﬂqjﬂﬂ'ﬂqﬂgﬂmaﬂsﬂ@\iﬂqﬁ‘wEJ'] NIEU

'
=K%

AnAtrRaIAAdeulasrInnugnAeiliiiving Jununenasldiu nmsieudiey
aunsUAMEaeYaLisliIENTNeINTAlAEINY vTotUSEuieuIENMINeINSaivaneTs ely

aunIuAIYARBIIY Fuanslugureaasidus sxmen MAPE ldlay

v

=1 t

MAPE =214 100
n

t

oot e =Y, -V,

e, AD AIANABIALARDUTDINITNEINTAL 8l 1381 t

¥

8 YoyanIerdLnn LA t

Db

Yy

A

Y, A9 AmeNTal ad 1an t
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o w =

Tuanfadnuilazldarmnuraianasuidudd 1HodaInaA1 ALAAIAAADUAZUIN

o

(% 1

vetogtuagiu 11AATIvININAMeINTalinnvisetaaLiiadla FearldAmnunainiafou

o ¢

duysalinde A1AINAAT ARdeuMAtdeuads wasUasidudaunainndeuduysaiage

Y

I & aad
LUuLﬂmsﬁLUﬂqiLaaﬂﬁﬁmmﬁll']gall

2.7 1UENNYITD9

U§TA DIMNT A (2553) Tvn1TIAIEeT NITTATIEY IuENINITRuLeE dndau
nMsawuvesUIEnUsEnAnady lanudasngiiainsengmuenanistivuag dadiunis
amuvasvsEnseivivadelulsendlve Tagn1s Aas1e giuenen1stuwas dnadnis
awuvasUEnUssiiumadielve - fednsdu menstu ssamanag lnewvadu 2 ngu
Ao NAUUSEWM MUun1s Useiuds sogud waznguuswn Mlauns Useiude sosud uay

[ A 1 < a ¢ I 1
WUy 3 au1e s aun Ivg BuenaN wasanadn. Han1slAsIeannsaasula ingy
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Time Series Plot of Net Written Premium
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A5199 4.1 NMSAUIUAIYDFIEDRNAFIUAI NS UNISNAFDUNDY WpesuLl

wou /U | t | Y, (wu2w: 1000) Y # AY, =Y, =Y, AY/?

4. 46 1 1,326.112 1,758,573.037 0.000 0.000
AN, 46 2 1,265.188 1,600,700.675 -60.924 3,711.734
iL.a. 46 3 1,562.839 2,442,465.740 297.651 88,596.118
1.8, 46 4 1,450.151 2,102,937.923 -112.688 12,698.585
n.A. 46 5 1,402.858 1,968,010.568 -47.293 2,236.628
iy 46 6 1,746.959 3,051,865.748 344.101 118,405.498
n.A. 46 7 2,796.187 7,818,661.739 1,049.228 1,100,879.396
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A15199 4.1 (FB) N1TALINAIVDIFEDRANAADUAIVSUNSNAZBUNDY WoesuLl

wou /U | t | Y, (wide: 1000) Y2 AY, =Y, =Y, AY/?

d.m. 46 8 1,945.090 3,183,375.108 -851.097 724,366.103
n.e. 46 9 1,784.567 3,184,679.377 -160.523 25,767.634
n.A.46 | 10 1,608.002 2,585,670.432 -176.565 31,175.199
we 46 | 11 1,550.504 2,404,062.654 -57.498 3,306.020
5.A. 46 12 1,924.691 3,704,435.445 374.187 140,015.911
.. 47 13 1,558.405 2,428,626.144 -366.286 134,165.434
W, 47 14 1,500.336 2,251,008.113 -58.069 3,372.009
i.a. 47 15 1,648.019 2,715,966.624 147.683 21,810.268
b8, 47 16 1,373.032 1,885,216.873 -274.987 75,617.850
we. 47 |17 1,462.242 2,138,151.667 89.210 7,958.424
a.m. 57 | 140 3,733.371 13,938,059.024 | -296.468 87,893.275
ne.57 | 141 5,039.049 25,392,014.824 | 1,305.678 1,704,795.040
n.A.57 | 142 3,480.184 12,111,680.674 |  -1,558.865 | 2,430,060.088
WY 57 | 143 3,809.798 14,514,560.801 329.614 108,645.389
5.A. 57 144 6,116.525 37,411,878.076 2,306.727 5,320,989.453
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3,711.734 + 88,596.118 +12,698.585 + ... + 5,320,989.453

M =
(1,326.112 - 2,320.974)2 +(1,265.188 - 2,320.974)2 +...+(6,116.525 - 2,320.974)2

_ 175057477875 _ 00,
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wivinafingmdy M <My, = 17276  (@nnmsifisudyadlasensdlu

A
AMANUIN U A5 1)

w0 M >M, =4 - 1.7276 = 2.2724

' a [ A a a aa L NN
A1 M 7 n waz o WWurninganidnainmsatfveseu uessiul luniauuan
1—

o
U A1TNN 1

fomn M =1.13612 <1.7276 SeUfas H, fssdutioddny o = 0.1 dwu

BUNTULIAIN UL

4.1.2 msvageusvswangna lagluawideil nsvadeu ggnIa Mmen egdey
auuAgnunuuldnisiwes awldidn1suedeu AdudssAnsanduiusiunue Inefiansan
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AT 4.2 @1 1, veseunsue (Y} 7 k = 1,2,3,..36

k r k r k r
1 0.38198 13 0.30768 25 0.25304
2 0.46730 14 0.25633 26 0.12581

3 0.54141 15 0.32866 27 0.16292




A1519%1 4.2 (510) A M, V998UNTULIA {Yt}‘i?'i k=1,23,.,36

k r k r k r

q 0.46959 16 0.28128 28 0.12651
5 0.39437 17 0.21238 29 0.16618
6 0.46365 18 0.27386 30 0.09813
7 0.39304 19 0.21752 31 0.09627
8 0.37718 20 0.22612 32 0.12302
9 0.42901 21 0.24734 33 0.11276
10 0.33669 22 0.18314 34 0.09154
11 0.31748 23 0.21011 35 0.08753
12 0.46710 24 0.26855 36 0.15369

41

M3 4.2 WunisAiuanal 1 VDIBUNTUIAM Kk = 1,2,3,..,36 andeyaile

Usgiudeiulagnse lngaglddeyaeinoudiuig 144 wiausiglusunsy Minitab @A r,

JueUszanuved p, T ACF anlusinga Minitab

- AUUAFIU
HO : plZ = O
H o P, >0

- ANUBIRADRNAFRUAIUILAGINNT1N 4.2

r, = 0.46710

R\ A (R
‘ Z(Yt_Y)2

20 Y)Y =)

12

5(Y, —Y)?

s k=12

Y

939 AUIAIINAIANUIN U AN 3 LAR



a2
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989,749.681+1,114,683.315 + 574,768.131 + ... + 14,406,210.135
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Trend Analysis Plot for Net Written Premium
Quadratic Trend Model
Yt = 1932201 - 16009*t + 221.8*t**2
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A1519% 4.3 sunsunaUTuLWI LY {$.+4} mgTdndIuiuARinfaun ULUULIN

Year R R
Seasonal Si Si*
2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557
1 -126.194 | -262.826 75777 -259.930 -65.645 -559.954 -170.477 -32.561 -40.581 -241.666 -701.035 -216.826 -222.546
2 -131.188 | -241.887 -27.531 -494.546 -216.783 -224.312 -154.337 -164.812 116.940 -533.432 -1,178.737 -295.511 -301.231
3 17.211 223.033 -796.503 -102.972 77.308 -273.972 148.891 -144.337 -27.550 150.927 210.092 -47.079 -52.799
4 -278.357 | -186.690 | -254.450 | -441.513 -241.351 | -261.142 | -436.983 -335.646 -299.752 -284.612 -567.318 -326.165 -331.885
5 -205.842 | -182.887 | -228.677 | -316.789 -260.134 | -136.801 | -319.843 -180.688 -315.002 -403.548 -137.979 -244.381 -250.100
6 -159.346 352.998 -164.192 421.297 -11.862 123.107 -43.524 -1,804.801 192.140 723.736 1,010.632 58.199 52.479
7 1,089.579 90.327 -124.202 79.633 2,153.576 -6.127 784.668 -66.806 1,629.729 -390.481 -3,729.570 137.302 131.583
8 219.005 -119.353 190.496 -13.986 -357.356 -163.784 -78.106 -33.738 -93.881 -30.802 3,469.633 271.648 265.929
9 45.135 287.253 214.070 -26.057 -420.219 -71.281 131.748 -34.650 192.511 176.295 452.349 86.105 80.385
10 -131.765 -20.840 108.504 -17.814 -118.015 235.196 -333.380 -102.329 -191.402 91.190 -612.229 -99.353 -105.073
11 -188.525 -115.749 -96.892 -47.866 -486.517 -353.088 -245.811 -6.119 -13.031 -274.308 -458.354 -207.842 -213.561
12 191.536 722.655 701.323 688.445 421.823 1,708.835 693.638 1,427.626 487.601 1,411.992 2,022.455 952.539 946.819
Bty 68.635 0.000
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A1319% 4.4 sunsunaUSugeNa {Yt —St*} mgTdnduiuARinaaun ULULLIN

Year
Seasonal
2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557
1 1,548.658 | 1,780.951 | 1,907.181 | 1,948.185 | 1,661.440 | 1,968.320 | 1,831.263 | 2,144.708 | 2,442.559 | 2,893.554 | 3,025.683 | 3,448.585
2 1,566.419 | 1,801.567 | 2,030.327 | 1,876.085 | 1,616.617 | 1,821.535 | 2,299.960 | 2,206.750 | 2,476.435 | 3,090.216 | 2,866.206 | 3,092.645
3 1,615.638 | 1,700.818 | 2,271.198 | 796.023 1,769.205 | 1,897.576 | 2,030.710 | 2,258.179 | 2,276.924 | 2,738.322 | 3,508.200 | 4,141.304
4 1,782.036 | 1,704.917 | 2,147.879 | 1,567.364 | 1,727.217 | 1,895.974 | 2,322.168 | 1,957.100 | 2,394.015 | 2,795.321 | 3,382.505 | 3,707.614
5 1,652.958 | 1,712.342 | 2,072.294 | 1,481.973 | 1,783.883 | 1,826.148 | 2,356.187 | 2,018.905 | 2,487.020 | 2,739.719 | 3,193.017 | 4,102.722
6 1,694.480 | 1,494.144 | 2,293.405 | 1,227.189 | 2,222.911 | 1,845.043 | 2,280.814 | 2,042.065 | 550.754 | 3,011.068 | 4,084.539 | 4,991.079
7 2,664.604 | 1,699.592 | 1,729.430 | 1,372.892 | 3,892.800 | 1,827.728 | 2,835.256 | 1,986.709 | 3,903.988 | 2,411.913 | -380.037 | 3,898.256
8 1,679.161 | 1,370.358 | 1,905.064 | 1,122.168 | 1,268.847 | 1,549.948 | 1,847.313 | 1,909.078 | 2,090.398 | 2,633.417 | 6,711.876 | 3,467.442
9 1,704.182 | 1,995.805 | 2,046.289 | 1,325.379 | 1,405.415 | 1,853.477 | 2,248.305 | 2,105.728 | 2,607.133 | 3,048.803 | 3,915.950 | 4,958.664
10 1,713.075 | 1,915.393 | 2,040.527 | 1,566.290 | 1,905.457 | 2,368.717 | 1,962.902 | 2,242.493 | 2,444.624 | 3,205.700 | 3,076.755 | 3,585.257
11 1,764.065 | 1,962.426 | 1,894.835 | 1,663.966 | 1,654.236 | 1,928.764 | 2,129.694 | 2,484.900 | 2,758.733 | 2,992.044 | 3,390.569 | 4,023.359
12 977.872 1,688.751 | 1,463.647 | 1,293.965 | 1,388.212 | 2,870.549 | 1,884.762 | 2,715.632 | 2,212.027 | 3,581.579 | 4,786.675 | 5,169.706
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Trend Analysis Plot for Yt - Si*
Quadratic Trend Model
Yt = 1960885 - 16378*t + 221.6*t**2
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N3 4.3 Jumsndesnsmideyailelseiudesulaensawasinisusuggnia lng

'
| a

lE3sdnduivanaifeingoundmiusunuuuin melusunsy Minitab 1ag5 Trend Analysis

9wla7n YeyalUkuuLIldLUY ATeATIAN  wazdlAn MAPE = 227493%10, MAD =

3.04690% 10° uay MSE = 3.71176x 10"
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Time Series Plot of Si*
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4.3 reglUswnsy Minitab 1ag3d Time Series Plot
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N3 NdeUwIlTILaEBYENaveanIa  Fsmuiteyaiiviawwiliuuasgana
v a v v & aa Y] v a o ¢ vad o v a A
NIRRT Aty 39nsusulmseu Tunisadsannisnennsalazldisusulmsauond
TUuuudranuuleaviuaziumes laeflauSudmin 3 a1 fe o WumuSuiwindmnsu
wnlti T, (t) dw p duadsudmindwsuamenudu  B,(t) way O WuauSutmdn

dmsudviswavesggnia S, (t)
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[
o

lumidellaziionldn1sinseiounsunasuiuuuin InEAmASNAUINENNS
wnliluuagganianaisanddana 36 Ausn (deyadnindiusie 1000) FavgAuinlag
LUsunsy Minitab @835 Decomposition &avzlgaunisuuiliuuazggnianidiuls t unu

[

Faudsian fail
Y; =1,181+15.7t+S.

(origin MApUSUNAL 2545, t Tvaeiluifon)

'
a

GaflenSudu Ao B,(36) =1,181, B,(36) =15.7, $,(36) = -95.283, $,(36)= -145.130,
$,(36)= -64.495, S,(36) = -308.620, S,(36) = -163.068, S,(36) = -56.728, S.(36)=

181.016, S4(36)= -136.402, S,(36) = 168.268, S,,(36) = 254.596, S,,(36)= -47.341,

S,,(36) = 722.638

fethy T, (36) = f,(36)+36/,(36) = 1746.2
T,,(36) = T, (36)+4,(36) = 1761.9
Y, (36) = T.,(36)+S.,(36) = T,,(36)+S,(36) = 1,666.617

1%

INMIAMUA O = 0.0490, ) = 0.1330 waz 0 = 0.0348 lngazAuialanail

A15199 4.5 N15ASN9EUNITNYINTAIIDLIANLALIUYDS (MUIE : NuuIn)

t Y, T, (t) L) | T Si(t) Y, (t) e

36 | 2,410.466 | 1,746.200 | 15.700 | 1,761.900 | 722.638 | 1,666.617

37 | 1,725.639 | 1,764.794 | 16.085 | 1,780.878 | -93.331 | 1,635.748 | 59.022
38 | 1,574.854 | 1,777.893 | 15.688 | 1,793.581 | -147.144 | 1,729.086 | -60.894
39 743.224 | 1,745.246 | 9.261 | 1,754.507 | -97.104 | 1,445.887 | -985.862
40 | 1,235.479 | 1,744.192 | 7.889 | 1,752.081 |-315.580 | 1,589.013 | -210.408
41 | 1,231.873 |1,734571 | 5561 |1,740.133 | -174.881 | 1,683.405 | -357.140
42 | 1,279.668 | 1,720.338 | 2.929 | 1,723.268 | -70.082 | 1,904.284 | -403.737
43 | 1,504.475 | 1,703.666 | 0.323 | 1,703.989 | 167.792 | 1,567.587 | -399.809
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t Y, TM | A0 | Ta® | SO | Y. €,
44 1,388.097 1,695.189 | -0.847 | 1,694.343 | -142.339 | 1,862.611 | -179.490
45 1,405.764 1,671.944 | -3.825 | 1,668.119 | 153.157 | 1,922.715 | -456.847
46 1,461.217 1,645.493 | -6.833 | 1,638.660 | 239.331 | 1,591.319 | -461.498
a7 1,450.405 1,631.751 | -7.752 | 1,623.999 | -52.002 | 2,346.637 | -140.914
48 2,240.784 1,618.809 | -8.442 | 1,610.367 | 719.137 | 1,517.036 | -105.853
49 1,438.894 1,606.536 | -8.952 | 1,597.585 | -95.915 | 1,450.440 | -78.142
139 4,029.839 3,938.045 | 63.795 | 4,001.840 | 155.833 | 4,016.984 | -69.767
140 3,733.371 3,987.935 | 61.946 | 4,049.881 5.763 4213.963 | -283.613
141 5,039.049 4,090.333 | 67.325 | 4,157.658 | 191.373 | 4,341.727 | 825.086
142 3,480.184 4,115.418 | 61.708 | 4,177.127 | 155.573 | 4,112.776 | -861.543
143 3,809.798 4,162.272 | 59.733 | 4,222.006 | -74.373 | 5,073.907 | -302.978
144 6,116.525 4,273.123 | 66.530 | 4,339.653 | 886.388 | 4,236.129 | 1,042.618

i 4.5 Wumsimaasudldu Apudu arindvdwavesggnia A

4:4' ' ¢ ° v 2
AANUAAALARDU AINYINTEL 84 L3R T+1 LLﬁz%ﬂ’lmmiﬂm MAD = 4.19742% 10, MSE =

559358 10° Uay MAPE = 2,514 (gaisnavismaléifiaianinn n n131ail 4)

PFUNITNYINTUAD

Vigw, 144) = (T,,,(144)+ pB,(144)) + S ,,.  (144)

Vi, (144) = (4,273.123+66.530p)+ S, (144)

dnsu p=1,2,..

3 S,(144) = -103.524, S, (144) = -167.450, S,(144) = -35.785, S,(144) = -291.055,

S, (144) = -159.978, S, (144) = 4595, S (144) = 155.833, S, (144) = 5.763, S, (144) =
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191373, S, (144) = 155,573, S ,(144) = -74.373, S_,(144) = 886.388

wililNHATINYRIATIRBNSHAn AN Al iugud FauUasadvianaganialailv

wasadugud tufe wlasan S 144) Ju $; (144)

B9 $"(144) =S, (144) - S = $.(144) —47.280  \fleuvas S (144) axdeaulas
T,.,(144) ThTu T),(144) de e T,,,(144) =T,,,(144) +S

leaunIsnensallnlfe

Viseo 144) = (T,,(144) + pj,(144)) + S,.., (144)

Yiaap (144) (4,273.123+66.530p) + S (144)  dmsu p=1,2,...

§a S (144) = -150.804, S,(144)= -214.730, S.(144)= -83.065, S.(144)= -338.335,
S.(144)= -207.258, S.(144)= -42.685, S,(144)= 108553, S, (144)= -41.517,

S, (144) = 144,093, S.,(144) = 108.293, S, (144) = -121.653, S.,(144) = 839.107

ad 4 a g
4.4 F5UNYLASLIUNUSA

[
Y

NNANITIATITITRUAZITINI - Jayasynsunaiiawwiliinagganiadinun

Neades ilndeyaliamduuns dwsinglugui 4.5 - 4.7
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Time Series Plot of Yt (per 1000)
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NFUN 4.6 Wunsmennsl mewsalsunsy (1) veseunsuian lWedseiudesy

198A59 U 144 Hau Ieglusunsy Minitab #1835 Autocorrelation  2gwiuinNg I

fuUszansandusiuslunuies (ACF) anatad1951aL57

d' ! daj U U U
19719 4.6 ANUBY I, GZJENEJHﬂﬁJL’Ja’]L‘UEJﬂiBﬂ‘U.ﬂFJTUIﬂFJWN

Lag ACF TSTA LBQ Lag ACF | TSTA LBQ

1 0.38198 | 4.58379 | 21.45196 19 | 0.21752 | 1.04341 | 414.06909
2 0.46730 | 4.93377 | 53.78339 | 20 | 0.22612 | 1.07655 | 422.73829
3 0.54141 | 4.94153 | 97.48961 21 10.24734 | 1.16823 | 433.19544
4 0.46959 | 3.70372 | 130.60405 | 22 | 0.18314 | 0.85691 | 438.97547
5 0.39437 | 2.85074 | 154.12782 | 23 | 0.21011 | 0.97812 | 446.64597
6 0.46365 | 3.17707 | 186.87894 | 24 | 0.26855 | 1.24194 | 459.28120
7 0.39304 | 2.52224 | 21058607 | ~ 25 | 0.25304 | 1.15790 | 470.59380
8 037718 | 232013 | 23257904 | 26 | 0.12581 | 0.57042 | 473.41405
9 0.42901 | 2.54548 | 261.24184 | 27 | 0.16292 | 0.73701 | 478.18376
10 | 0.33669 | 1.91346 |279.02757 | 28 - | 0.12651 | 0.57012 | 481.08427
11 | 031748 | 1.76008 | 294.96038 | 29 | 0.16618 | 0.74724 | 486.13300
12| 0.46710 | 2.53559 | 329.71049 | 30 | 0.09813 | 0.43954 | 487.90883
13 | 0.30768 | 1.60030 | 344.90377 | 31 | 0.09627 | 0.43063 | 489.63307
14 | 025633 | 1.31013 | 35553000 | 32 | 0.12302 | 0.54957 | 492.47376
15 | 032866 | 1.66014 | 373.13474{ 33 | 0.11276 | 0.50271 | 494.88215
16 | 0.28128 | 1.39437 |386.13010 | 34 | 0.09154 | 0.40739 | 496.48381
17 | 0.21238 | 1.03885 |393.59663 | 35 | 0.08753 | 0.38909 | 497.96156
18 | 0.27386 | 1.32969 | 406.11088 | 36 | 0.15369 | 0.68248 | 502.55985

Weusenunesulnenss

a [J o 1w a £ LYK
199519 4.6 WWunseadudssansanduiusiunues () va3ynIuLIm

Tngluswnsy  Minitab A835 Autocorrelation

ANUSTUNUYRIAANUSEANSANAUNUS I UR UL (ACF)

Feen r 1u
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Partial Autocorrelation

Partial Autocorrelation Function for Yt (per 1000)
(with 5% significance limits for the partial autocorrelations)
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sUN 4.7 Alsalsunsuues 1y, vesunsuialedssiudiesulagnse

9N3UN 4.7 Dunisndennsm aesalsknsu (1, ) veseunsunai ileuseiudesu

198AT9 31UIU 144 iy Lasluswnsy Minitab @2e@5 Partial Autocorrelation kiU

U a lg U (- 1 1
nsELUTEANSanduRuslunuLe UL (PACF) anadesnesinisi

ﬂl U t;l o U
A9 4.7 AU I SU?JQE]‘LéﬂilIL'J’ﬁWL‘UEJ‘Ui%ﬂUﬂ‘EJiUIG]EJ@]N

Lag PACF TSTA Lag PACF TSTA Lag PACF TSTA

1 0.38198 | 4.58379 13 | -0.00266 | -0.03191 | 25 0.12571 | 1.50854
2 0.37630 | 4.51558 14 | -0.12727 | -1.52729 | 26 | -0.08596 | -1.03146
3 0.39055 | 4.68666 15 1 -0.06548 | -0.78573 | 27 |-0.15988 | -1.91862
4 0.22310 | 2.67722 16 | -0.03108 | -0.37299 | 28 |-0.15711 | -1.88536
5 0.02553 | 0.30631 17 | -0.04378 | -0.52534 | 29 0.07574 | 0.90885
6 0.09157 | 1.09886 18 0.01628 | 0.19532 30 | -0.00717 | -0.08599
7 0.01206 | 0.14476 19 | -0.01596 | -0.19150 | 31 | -0.03335 | -0.40022
8 0.01300 | 0.15606 20 0.04563 | 0.54757 32 0.01395 | 0.16737
9 0.10072 | 1.20860 21 0.04203 | 0.50433 33 0.01751 | 0.21007
10 | -0.02489 | -0.29868 | 22 |-0.02048 | -0.24580 | 34 0.05153 | 0.61838




d' 1 1 daj U U U
M1319% 4.7 (60) A1U83 I, veseunsuIaleUsEiufesulaense
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Lag PACF TSTA Lag PACF TSTA Lag PACF TSTA

11 -0.05351 | -0.64213 23 0.04598 | 0.55170 35 0.00102 | 0.01225

12 0.19779 | 2.37348 24 0.06727 | 0.80723 36 0.06107 | 0.73287
P97 4.7 WSunmsiumumdulseavdanduiuslusuesunidn (r, ) ves

sunsunanleuseiudesulaensa laglusunsa Minitab me35 Partial Autocorrelation &4

A1 1, JuAnUszanauvesmdudsyandanduiiuslunuesunediu (PACF)

\Wesnndeyalianduuns sauiwewdaseynsunaiduawduunineu lnenis

MIRNARIUALHAR1GANIA 1 ASY (Amuad d=1 kay D=2) Bsaglanadiguil 4.8 - 4.10

Time Series Plot of Zt_2
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9n3U7 4.8 Jumsmdesnsmloynsunanileusziudesulaenss Runswnasi
(d=1) wagnasegania (D=2) 91w 144 pieu laeslusunsy Minitab Me35 Time Series
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Autocorrelation

Autocorrelation Function for Zt_2
(with 5% significance limits for the autocorrelations)
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g'dﬁ 4.9 ABLTALIWNTY 1, %aﬂaﬂgﬂimLam‘ﬁmumimmaﬁm (d=1) waznasiggnia (D=2)

d' o @ d' ] 1
ANFUN 4.9 WU IWaennIIv ADLIALINTY (1) YDIDUNTULIATVINIUANTR NGRS

(d=1) uaznangana (0=2) Inelusunsu Minitab §8738 Autocorrelation 9ziu3NT W

fuUsyansanduuslunuLed (ACF) 8998819570152

M1319% 4.8 A0S I, YBIBUNTUNATIHIUNTMIHAAN (d=1) kaenan1ganIa (D=2)

Lag ACF TSTA LBQ Lag ACF TSTA LBQ

1 -0.09369 | -1.02632 | 1.079877 16 -0.05215 | -0.41809 | 57.07705
2 0.221624 | 2.406736 | 7.173742 17 0.143096 | 1.1456 | 59.9875
3 0.181982 | 1.887242 | 11.31766 18 0.108537 | 0.859575 | 61.67831
4 0.250755 | 2.526546 | 19.25332 19 0.039982 | 0.314709 | 61.91002
5 0.002335 | 0.022366 | 19.25402 20 0.033415 | 0.262805 | 62.07348
6 0.111372 | 1.066839 | 20.84693 21 0.091283 | 0.717517 | 63.3057
7 0.18453 | 1.751088 | 25.25853 22 0.070985 | 0.555587 | 64.05845
8 0.102934 | 0.952747 | 26.64351 23 0.048723 | 0.380368 | 64.41674
9 0.087202 | 0.801096 | 27.64645 24 0.085291 | 0.665048 | 65.52612
10 -0.00878 | -0.08022 | 27.6567 25 0.297066 | 2.307846 | 79.12567
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M13197 4.8 (510) A1VBY I, VDIDUNTUIAMEIUNITVINAA (d=1) LagHar19ganIa (D=2)

Lag ACF TSTA LBQ Lag ACF TSTA LBQ
11 0.347131 | 3.171885 | 43.84132 26 -0.09062 | -0.67473 | 80.40477
12 -0.26018 | -2.20007 | 53.0176 27 0.051689 | 0.383393 | 80.82536
13 -0.00214 | -0.01745 | 53.01822 28 0.066316 | 0.491281 | 81.52518
14 0.156312 | 1.271468 | 56.3928 29 0.000414 | 0.003063 | 81.52521
15 0.046497 | 0.373217 | 56.69424 30 -0.09998 | -0.73918 | 83.15121
N5 4.8 iDunssuniduUssavsanduiuslunties (r, ) vesoynsuna i

FIUNSINGANS  (d=1) daznasingana  (D=2) laplusunsy Minitab feds

Autocorrelation @9a1 f 1uAUsyInavsAdNUsEantandusiuslunuies (ACF)

Partial Autocorrelation Function for Zt_2
(with 5% significance limits for the partial autocorrelations)
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9n3U7 4.10  Junsndennsvl aelsalsunsy (r,) U830YNIuna1 MU

Harng (d=1) uazraregana (D=2) laglusunsu Minitab #2875 Partial Autocorrelation

I TFUUsEANSanduNuslunueIU19dIU (PACF) anada81957aL5)

M19197 4.9 ANYDY Ty VBIBUNTUIATHIUNINIHAR (d=1) haznasregan1a (D=2)

Lag PACF TSTA Lag PACF TSTA Lag PACF TSTA
1 -0.09369 | -1.02632 11 0.239969 | 2.62873 21 0.07448 | 0.81589
2 0.214731 | 2.35226 12 -0.26906 | -2.94741 22 -0.09203 | -1.00815

3 0.23099 | 2.53037 13 -0.25009 | -2.73964 | 23 0.16796 | 1.83991

4 0.271997 | 2.97958 14 1 0.162208 | 1.7769 24 | 0.068331 | 0.74853

5 -0.01793 | -0.19638 | 15 | 0.125405 | 1.37374 25 10.096477 | 1.05686
6 -0.05021 | -0.54998 | 16 | 0.078332 | 0.85808 26 -0.15585 | -1.70724
7 0.102512 | 1.12296 17 1 0.093738 | 1.02685 27 -0.13609 | -1.49078

8 0.093576 | 1.02507 18 10.012534 | 0.13731 28 -0.11835 | -1.2965
9 0.062386 | 0.68341 19 1 0.038648 | 0.42336 29 -0.08415 | -0.92185
10 -0.13002 | -1.42431 20 | 0.006305 | 0.06907 30 -0.04573 | -0.50094
PNe5197 4.9 HunsiuaanduUssavsanduiuslunue suid (Fy ) VB9

BUNTUIAMHIUMIIHARY (d=1) bazuasegania (D=2) lnglusunsy Minitab @ae35
Partial Autocorrelation @aa r,, uaA1Usyanaumesan dulssansanduiuslunuies unsdiu

(PACF)

(%
v U =

Ao Nad1gan1adn 1 a3t aglana Asgun 4.11 - 4.13 uagaznuineynsy

Y

nanalmlvesteya Weuseiudesulaense lunsuss siwdn (Ussunnandey ) veeuiem lng

o

Useiudin 91in (uvw) denedeuaranuuususiuasi ilndeyaanduuns



Time Series Plot of 2Differ12
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NFUN 4.11  Wuniswdeansaeynsuam Welssiudesulaenseikiunism

wagauwlsUsIuA ilvideyaanduuls

Autocorrelation Function for 2Differ12
(with 5% significance limits for the autocorrelations)
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UM 4.12 ABLIALIUNTUYDY I, VDIDUNTUNATHIUNTIINAAANIEBN 1 AT

HAR19nANIa N 1 A% laglusunsy Minitab Aie35 Time Series Plot wudnnsvlilaage
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NgUN 4.12 WHumsndennsilreisalsunsu (1, ) ¥84eUNTUIATIR LN TINARNS

ganadn 1 A3y leglusunsy Minitab 7838 Autocorrelation 9ziiudnns W duusedns

anduiuslunued (ACF) anatagnasIns?

o 1 A ! a 5
197190 4.10 ANUBY I, VNBUNTUIATMMNIUNTIIINARNE NG DN 1A%

Lag ACF TSTA LBQ Lag ACF TSTA LBQ
1 -0.2391 | -2.48484 | 6.3475 15 | -0.06434 | -0.47153 | 61.788
2 0.076817 | 0.75624 | 7.0089 16 | -0.13865 | -1.01409 | 64.2704
3 0.07889 | 0.77257 | 7.713 17 10.102975 | 0.74609 | 65.6547
q 0.140397 | 1.36737 | 9.9647 18 1 0.079614 | 0.57388 | 66.4913
5 -0.10738 | -1.02817 | 11.2946 19 | -0.06078 | -0.43681 | 66.9845
6 -0.02265 | -0.21477 | 11.3544 20 | -0.03264 | -0.23415 | 67.1283
7 0.10536 | 0.99866 | 12.6601 21 |0.039172 | 0.28086 | 67.3378
8 -0.00793 | -0.07451 | 12.6675 22 |0.056602 | 0.40554 | 67.7804
9 -0.0513 | -0.48176 | 12.9833 23 | -0.05837 | -04176 | 68.2566
10 | -0.10536 | -0.98736 | 14.3289 24 | 0153686 | 1.0977 | 71.5971
11 0228765 | 2.1248 | 20.7384 25 10283302 | 2.00156 | 83.0882
12 | -054635 | -4.87489 | 57.6777 26 | -0.12198 | -0.83137 | 85.2437
13 | -0.13245 | -0.98481 | 59.8715 27 | 0.027935 | 0.18919 | 85.3582
14 |0.104788 | 0.77223 | 61.2592

A & J (7 a £ YR
NA15199 4.10 Lﬂumsmmmmamszamﬁammwuﬂummaa (rk ) VBIBUNTIULIAN

UM IIRaganadn 1 Asa Inalusunsy Minitab deds Autocorrelation &aen I, 1y

ANUSEINUYRIAdUUSEANTANAUNUS AL (ACF)
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Partial Autocorrelation Function for 2Differ12
(with 5% significance limits for the partial autocorrelations)
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Partial Autocorrelation

g 4 et NN 1618 20N® 24 26
Lag

JUM 4.13 ABLTALIUNTUYRY Ty VBIBUNTUNATINIUNTNINAANGANIABN 1 AT

9NUN 4.13  Wunisndennsa aelsalsunsd () Y80unIunal MU
NaARnan1a dn 1 A5 laelusunsy Minitab ¢35 Partial Autocorrelation 9ziiuinnsv

FuUseansanduniuslunueuiaiu (PACF) anadng95iasi

P> ! a ! = o
M19199 4.11 AU I’kk ?J’eNEJ‘LéﬂiﬂJL’Jmﬂ/lmumiimmamm@maEJﬂ 1 A9

Lag PACF TSTA Lag PACF TSTA Lag PACF TSTA
1 -0.2391 | -2.48484 | 10 | -0.15771 | -1.63893 | 19 | -0.01015 | -0.10552
2 0.020838 | 0.21655 11 1 0.154014 | 1.60056 20 | -0.02158 | -0.22427
3 0.10808 | 1.1232 12 -0.4926 |-5.11923| 21 |0.011608 | 0.12063
4 0.194696 | 2.02334 13 | -0.47096 | -4.89435 | 22 | -0.11326 | -1.17701
5 -0.04403 | -0.45759 | 14 | 0.027794 | 0.28885 23 | 0.102505 | 1.06526
6 -0.10336 | -1.07411 | 15 | 0.133928 | 1.39182 | 24 | -0.04115 | -0.42764
7 0.054329 | 0.5646 16 | 0.123677 | 1.28529 25 | -0.08023 | -0.83377
8 0.042635 | 0.44308 17 1 0.194838 | 2.02481 26 | -0.11296 | -1.17392
9 -0.0169 |-0.17559 | 18 |0.091439 | 0.95026 27 -0.0048 | -0.04988
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ne597 4.11  Wumsmuwinadulssandanduiuslunuesunsdiu  (r, ) 909
BUATUIATHIUMIIHARANE BN 1 A3e laglusunsy Minitab 63878 Partial

Autocorrelation @9a1 1, tuAUszanavesidulssansanduiuslunuiesunsdiu (PACF)

M13197 4.12 N15UTLNUAINN TR TUAENAFD UALNAFIUVBIBUNTUIAT

msﬂizmmquiﬂﬁma%%uqﬂﬁw

(Final Estimates of Parameters)
Type Coef SE Coef N P
Constant -25.42 18.23 -1.39 0.168
AR (1) -0.4024 0.1233 -3.26 0.002
MA (1) 0.892 0.0731 =2 0.000
SAR (12) -0.9808 0.0624 -15.71 | 0.000
SMA (12) 0.7846 0.1278 6.14 0.000

Differencing: 1 regular, 3 seasonal of order 12
Number of observations: Original series 108, after differencing 71
Residuals: SS = 1893115346 (backforecasts excluded)

MS = 28683566 DF = 66

M19197 4.12 (i) N15UTEUUATNITIADTUAYNAAD UALNAFIUVBIDUNTULIAT

Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 a8
Chi-Square 11.1 215 34.3 50.4
DF 7 19 31 a3

P-Value 0.135 0.310 0.314 0.204
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9015199 4.12 Junsewaayszanaesinsiwesvesdinuy Miluldldves
Toya wazAANNAAIAGEY TIRY  AduUsEaAvBanduiusIINAAIAIAREUYRINTT

wensal Inelusunsy Minitab #2835 ARIMA 3ai1An6in9e) wantiumageuauusigiumely

a7uladn 91n3UN 4.12 waz3unl 4.13 nudieelsalsunsuves duussansanduiusiy

[

UL (ACF) warduuseansandunuslunuiod v1edd (PACF) Hanuwaizanadngla5ins,

(% '
LAY a v v

Fedusuuuiidulyfvesounsunan Jevssiutoiulasnsdunsusssimdnussamansiy
AD ARIMA(1,1,1)*SARIMA(1,3,1),, Favgnaaoudal
1) firsarhamnnimesluguuuuianbugudviold Tnefiauudgumaaoudd
- NAFDUANNAFIY H,:6,=0

H,:6,+0

AN 4.12 218 p-value = 0.168 > @ = 0.05

(%
[V KY]

Al Fgeusu H, dufe 6, =0 wazvili 6, viearpsidusauuuilimunyay
- AABUHNNFFIU Hy: ¢, =0

H ¢ +0

NAN3199 4.12 2¢l8 prvalue = 0,002 < & = 0.05

(%
LYY =

s F9Ues Hy Wufs ¢ » 0 wazsialv AR(L) Wuduuufiviangey

- NAFDUANNAFIY H,:6,=0
H,:6,#0

NA15197 4.12 2218 p-value = 0.000 < @ = 0.05

1%
LY =

Aty FaUfias H, tufie 6, =0 wazyihli MAL) Wusuuuiiusnzay

- NAFDUANNAFIY H,:¢,=0

H :4,+0
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91NA195797 4.12 9216 p-value = 0.000 < @ = 0.05

1%
LY

U FaUfias H, dufe ¢, »0 uazviili SAR(12) Wusuuuilmnzay

- NAFDUANNAFIY H,:6,=0

H :6,=0

91NA195737 4.12 9218 p-value = 0.000 < @ = 0.05

(%
LY

U FaUfias H, Wufe 6, » 0 uazyvili SMA(12) Wusuuuilimnzay

2) NATUAMIIBNZFUVDIAWUY P8TNAEDU Box-Ljung lagmsiadeuanaAdussdns

v ¢ ! = 61 & a o oA | = a o &
anduiiusaInAIraIRRABUYBINIINEIN Sl uBaseiuvs ol Inellanufgiumaaaudiall
- IAABUHNNFFIY Hs 2 pl€) =p, (8 )=1-=p(e) =0

H, : p.(e) sgntos 1 A1 #0 ; k=1,2,..,12

MR 4.12 9l pvalue = 0.135 > @ = 0.05

[
v @

= U AR ! = @ a Y =
PNUU WYBDUIU Ho UUAD ANAUAAIAARDULUURETEAU N A = 0.05

- NAFDUANNAF Y H, : pe)=p,()=..=p,(€)=0
H, © p(e) agntios 1 A1 #0 ; k=1,2,..,24
NANINT 4.12 9l p-value = 0.310 > aL= 0.05

(%
LYY

= 9 oA ] A 2 a PR
PNUU WYBDUTU Ho UUAD AIANUARINLAADULTUDATENU NN O = 0.05

- NAFDUANNAFIY H, @ p(e)=p,(8)=...=pss(e,)=0
H, : pc(e) 9enetdoe 1 A1 #0 ; k=1,2,..,36

NA195737 4.12 9l p-value = 0.314 > @ = 0.05

(%
LYY

Aelu Fwweusu H, dufe Aruraamdeududasyiu 91 o = 0.05

- NAFDUANNAFIY H, : p(e)=p,(e)=..=p,(e)=0

H, : pc(e) 98atlos 11 #0 ; k=1,2,.,48
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91NA195797 4.12 9816 p-value = 0.204 > @ = 0.05

(%
LYY

= [y O ! = <@ a [ d‘
PNUU PWYBUIU H0 UUAD AIANUAAINLARBULTUDATEAN N1 O = 0.05

] D a ! = o U =
WIERTUU NMINAADUANULUUDATEUDIANAINULARIALARDUAINTU Lag W 12, 24,

36 wag 48 nuiAmuaaanaeuludassiunssauledfny 0.05

ayUAoanmsideles  Blenduaziauiud wlafuuuimanzaume

ARIMA(1,1,1)*SARIMA(1,3,1);,

(%

ALMNFUNISNENTAI AR

PNFIMUUIENIIU p=1,d=1, g=1 WAz P=1, D=3, Q=1

¢.(B)=(1-¢,B)

#,(B*) = (1-¢,B")

6,(B) = (1-0,B)

6,,(B*) = (1-6,,B')

Z,=(1-B%)°(1-B)Y, = (1- B~ 3B +3B% +3B8%* 3B - B* + B*)Y,

way ¢ =-0.4024 , @,=-0.9808, 6,= 0.892, O,,= 0.7846 axld

2 13

(1-#B)(1-¢,B)(1-B 3812 +38B 2

25 536

+38%% 38 +B3T )Y, =0 +(1-6,B)(1- 0,8 )z

Yo = O +& — 0,6, =06 +6,0,6 5+ (1+ )Y —4Y o + (3461, ) Y,
—(3+ ¢, +3¢ + 4161,)Yia3 — (3430, )Y, oy +(3+38, + 36, + 34,61, )Y, 5
+(1+36,,)Y, 56 = (1436, + &+ 36161, )Y, 37 — BioYo ag+ (Do + A181,) Y1 o
+(34,+ 616, )Y 10 — (36, +36141, )Y o6 + (1 +30181, )Y 35 — .Y 50
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FINUANNITNYINTOIAD

V()= <

Y1) =<

/

Hlet - 9128t—1l + 91012et—12 + (1+ ¢1)Yt - ¢1Yt—1 + (3 + ¢12)Yt—11

— B+, +3¢ +4161,)Y 10 + B+ 6181,)Y a3 — (B+361,)Y, 2

+ (3430, + 3¢ + 30181,V o0 — (3d, +36161,)Y, o5 + (1+361,)Y, 35
—(1+3¢, + 4, +30.0,)Y 56 + (4, +30,61,)Y 57 — P11 a7

+ (Ao +0100)Y 4 — Bi05Y 4o ;=1

018 1) =018 1 + 0,058 15 +(1+ 4 )Y’\t(l “1)= @Y on +(3+61,) Y1
—(3+ ¢, + 3¢+ 4,61, )Yz T (30, + 81615 )Y 100 —(3+36,) Y oan
+(3+304), 434 + 30141, )Y o5 — (30, +361815) Y, g6, +(1+361,)Y, z6.
=(1+3¢, + 4 +30161,)Y, 371 + (44 30.61,)Y 380 = DY s

+ (¢12 + ¢1¢12 )Yt—49+l = ¢l¢12Yt—50+I , 1=2

~0892e, —0.7846e,_,, + 06999, ,, + 05976Y, +0.4024Y,
+20192Y, ,, - 12067Y, ,, — 08125Y, ,, — 0.0576Y, ,,

+00344Y, ,, +00232Y, . —19424Y, . +11608Y, ,,

+0.7816Y, ., +09808Y, ,. —05861Y, ,, — 03947Y, ,, =1

-0.892e, ,,,-0.7846€, ,,,; +0.6999, .., +0.5976Y, (I-1) + 0.4024Y, .,
+2.0192Y, 5, -1.2067Y, ,;,-0.8125Y, ,,.,-0.0576Y, ,,.,

+0.0344Y, ., +0.0232Y,,.,,-1.9424Y, .., +1.1608Y, ..,
+0.7816Y, ., +0.9808Y, ,,.,-0.5861Y, ,5,-0.3947Y, .., =2

nazIndeyauaz e 4.12 i1 MAD = 3.66X10°, MSE = 2.87x10" uag MAPE =

1.59% 10
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M19197 4.13 Han1swIeuLiieuianisnensaivie 3 Fveteunsunaleyseiudesulaense

o o

Tunsusssivan (Ussanandiyy) vesusenlnedsyiudin 9da Wniwu)

Wwensal MAD MSE MAPE
Buendusenou 3.44690x10° | 3.71176x10" 22.7493
BusuliSeulsavivasiumes | 4.20x10° 5.59%x10° 2.510
Boonduaviauiud 3.66x10° 2.87%10' 159.0

9NA1517 413 WuranTIATIeRA1 MAD MSE way MAPE 91nnswennselia 3
T8 wuItwngaLngadmsulayaleUseiunesulaensslunsusssivan (Ussiananday)

293U meUseiudda 91de (wwu) As A5USulnSsuleanuaziumes F9laA1MAD =

'
al

4.20%x10°, MSE = 5.59x10° uag MAPE = 2,510 fnfian

q

4.5 Mswensaltayailsusziudesulagnselunsusssivan

124 &J % o '3 % L% a o U
MndeyaaUseiudesulaenstdunsusssingn (Ussinnandiey) vesuseninguseiu
F3m 00 W) WeetUSeuisuIsN1sNeInsaie 3 - 35 wurnswennsallne AsUsuly
a a { v v = v 2
ﬁsmiaaﬁuamuma%L‘ﬁm%miwmmzﬁﬁmmzammayja FalgA1 MAD = 4.20% 10", MSE

= 5.59%10° waz MAPE = 2,510

Tnediaun1snensal #s

Viwp(144) = (T),,(144) + DB, (144)) +S.,,, . (144)
Viw,144) = (4,273.123+66.530p)+S; (144)  dw5u p=1,2,..

% S (144) = -150.804, S,(144)= -214.730, S (144)= -83.065, S, (144)= -338.335,
S.(144)= -207.258, S;(144)= -42.685 S;(144)= 108553, S, (144)= -41.517,

S, (144) = 144.093, S, (144) = 108.293, S, (144) = -121.653, S_,(144) = 839.107
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PNAUNTNYINTUTNAUYIINITHYINTA p=1,2,..,12 FrIaanutuazinanla

nMInensainkanin1silSeudisuiuteyaasaniull (nedeyaiiiiulife WJeuseiudy

SUlPenSIlUNSUSITUNANABUNNTIAN DAUFABUSUINAN 2558)

&
NU

AN5199 4.14 wanisnensalileuseiuiesulnensalunsuss suvan (vudae : wuum) 1neds

Usuliseulaainaziumes e p=1,2,...,12

oy / U

t D Y, Yiga, (144) &,
1.0, 58 145 t 3,364.894 4,188.849 -823.955
nw. 58 146 2 3,034,254 8,191.453 | -1,157.199
il 58 147 3 4,733.126 4,389.648 343.478
1.8, 58 148 4 3,512,170 4,200.908 -688.738
WA 58 149 5 4,628.775 4,398.515 230.260
.. 58 150 6 4,580.809 4,629.618 -48.809
n.A. 58 151 7 4,321.274 4,847 386 526112
a.n. 58 152 8 4,216.162 4,763.846 -547.684
n.y. 58 153 9 4,843.011 5,015.986 -172.975
7.0, 58 154 10 4,211.771 5,046.716 -834.945
.. 58 155 11 4,230.048 4,883.300 -653.252
5.0. 58 156 12 6,749.599 5,910.590 839.009
o =le,|=-4,040.922, Te? =5,100,229.904, zf(—t =1.720

t

NN 4.14 1 DuNTAIUIN AMNEINTAlaIvEn 12 heuved leuseiuiesy

Tngasdlunsusssivan (Ussnnandiy) vesuiev ineUseiudin dain (Wneu) laeisusuln

Seulgaiuaziumes e p=1,2,..,12 wagAAuaaIaAaey melusunsuy Microsoft Excel

F9avldAIMAD = 6.87%10°, MSE = 5.10%10° waz MAPE = 17.2 tluforaseuazen

NYINTAUIANULANA1SAY 17.20%
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Time Series Plot of Real Data, Forecasts Data

7000 - Variable

—@— Real Data
—— Forecasts Data
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Data
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I 2 374 S5 SOON\T8s 29 _A0T 11 12

JUN 4.14 [UeUseiudesulaensslunsusysindn Wszananday) vesusunlngyseiuin

[

e (W) Inenginsainigdsusulmsasulsanwazdumes

NN 414 nnsnensaluasinranlidainnisweInsalin - wWisuifiguns
-dll ! a ! 6 14 dy - v
indeulmeunTuAvBIITarANeINTalvesdayallyseAudeiulnuns lagasly
Toyaseousiuay 12 iweulunsndennsamiielusunsy Minitab 19e35 Time Series

Plot LU ITLANIAIISIURITBLALALIAUALAIILUAAIAINEINTIVDIVBYA

a a1 v &l aal ) v a &
INAFAATIEANNILLN A lRaNNITNEINsalALIzaNands  Usulmsesuwuu laan-

o

FUMBT FILUNFUNITWYINSUTLINEINTAUATLUBUNIAM LABAZWEINSAILADUNNSIAL 2559 D14

[

WBUSWINAN 2560 (24 Lhew) Aatl

PNAUNIINYINT AB

Vigao 144) = (T.,,(144) + pj, (144)) + ..., (144)

Yisa, (144) (4,273.123+66.530p)+ S (144)  dwwdu p=1,2,..
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a S (144)= -150.804, S;(144)= -214.730, S(144)= -83.065, S;(144)= -338.335,
S;(144)= -207.258, S.;(144)= -42.685, S;(144)= 108553, S, (144)= -41.517,

S, (144) = 144.093, S, (144) = 108.293, S, (144) = -121.653, S_,(144) = 839.107

A15199 4.15 Amensalileusenudesulaenss HauNnNsIAN 2559 DaRaUSUINAL 2560

nsUsUlmSsunuUlgan-Iumes (Muae: wWuum)

P Y4, (144) P Yisa , (144)
1 4,188.849 13 4,987.209
2 4,191.453 14 4,989.813
3 4,389.648 15 5,188.008
4 4,200.908 16 4,999.268
5 4,398.515 17 5,196.875
6 4,629.618 18 5,427.978
> 4,847.386 19 5,645.746
8 4,763.846 20 5,562.206
9 5,015.986 21 5,814.306
10 5,046.716 22 5,845.076
11 4,883.300 23 5,681.660
12 5,910.590 24 6,708.950

= ° i ¢ & v v v -:4
NANTNA 415 wanen1sAnuaIneInsal Ledssiudesulaense weauunsiay
2559 fameusunan 2560 MNTsUSTUlMSEULUUlEan- Fumes faglusunsy  Microsoft
Excel o p ApdUIUADUILTWAN lauSuAN 2558 aznudneunsuialileuseiudy

SulngnsallALiaEady
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Time Series Plot of Forecasts Net Premiums
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JUN 4.15 AmensadileUssiudeulaensasieuunsiag 2559 fussusuinay 2560 91033

Usulmssukuulaar-iumes

mngﬂ‘ﬁ 4.15 uansnsnensel ieuseiudesulnenss Wouunsiay 2559 fuieu
SurA 2560 3nsUsulrSsunuulsar-Iunes meldsiunsy Minitab Ingds Time Series
Plot 9eNUIOYNTUIAIVDY sz iusosulngnse ﬁLLu'ﬂﬁmLﬁuqqsﬁumﬂﬂﬁmum WALy
Fuitludeusunau 2559 wasdeusumau 2560 Suliniugedusnitarluseutidus

peaulaTALIY
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A3UNANITIVLUAUBLEUBLUE

5.1 #3UNan15vY

¥ dy % v v L3 v C% a o U
MndeyarleUseiudeiulaeasslunsusssivndn Ussinnandey) vesuTenlneyssiu
Wi A1fin (Wwu) leswFeuiisuisnisneinsal v 3 35 Aeaduendiuuszneu sUsulu
a <@ = 6 a 4 ad & 6 a [ 1 aa U
Seuwndliiuufsaluulgailaziumes wag W8Uend-launud wuamisnensallay 35Usu
v a a i v v = v oY 2
TiSeulsariuaziumesduismsnennsaliivanzauiudeya dslda1  MAD = 4.20Ex 107,
5 ad v v a I3 a ¢
MSE = 5.59x 10" tag MAPE = 2,510 Lagainniswensallaeisusulmseulaaiiaziumes
InganwinAmeInsalaramin 12 weou (Weuuns Al Aufeusunay  2558) vestoyalle
Usenudssulnensdunsusssdnan (Ussiananilyy) tesudsvinedseiudin ana (Wmau)
v 2 5 Y] i a ]
2zlAA1 MAD = 6.87x10° , MSE = 510x10° Way MAPE = 17.2 1ufe A1933LazA"
Wy INTAlIANUUANANTY  17.20% Uaxainguil 4.14  AgnuInAIRTILazAINenIalilan

ApuTNalnaLAeanu

aa v § va o %= ¢ x, ¢ o b | 9 &
BuTuliSeudndluudgawuulaaiiaziumefllothumennsalaives deyaley
UseAudesulpunsslunsusssdvan (Usstanandey) aesuiovlneuseiudin 91da (umnwu)
A29%UN ABLADULNSIAN 2559 DLABUSUINAN 2560 AEWUINLUEUSEAUNYSULRENTT V99

UstmlngUseiudiin 9ain (umww) Awalduiugduanntiniuiiwagaainaeiidnsinig

wuleiigeuisess Bnene

5.2 anaUsiena

N MInensallelseiudssulaensslunsusssivan (Useinvaniiyy) 18
UsenneUseiudin 910n (umwu) lavihnsieseideyawasnensalmvestoyalaeii

Toyansniveselseiudesulaunsdlunsusssivan (Ussiamandey) vesuTenlneuseiu
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IR 109 (UYL AILALADUNNTIAL W.A.2546 DAADUSUINAN N .A.2558 311U 156 LHDU

lnedaya Nldlunmsmduuy nsnensalazlideyadusifouunsiau W .f.2546 fufou

[ %
Y

FUNAN W.A.2557 SIUNIEY 144 how drunldlun1snsivaeuaugnieaiiuuy avly

[
Y

ToyalnTUATaNABUNNTIAY W.A.2558 BaRouSuIAL W.A.2558 TINNSEY 12 Whow 3Ny
lpfinsmeaeunwildumedsues Von Neunann aglunisvageunuinteyadivuildy wagd
nMINegeUBvENAngNMameaduUsEavEanduiusiunues Inglunimeaeunuitteyadl

MENAVDINANIA IMNUUALYINMTIATIZVBUATUIAWNOMANN TN INTAIAWIZaN TV

add

a '3 aa ] aa % Y @ a L' a
ANSIATIZI 3 58 Iswunduusena U Asnsusulmssundluiuuldeawuulaanvaz iy
W93 FUanduaziauiud lnaRansandmannfinuu Nviisanainal MAD MSE wag MAPE

o o a =i ! Qdd‘ ~ o Q/ 2/ dy U v
ANER 1PgaNNISIATITAULNT 4 ‘W‘U’]’]35‘1/1Lﬁﬂ?%ﬂﬂ%@ﬁﬂ’]ﬁilﬁﬂ@iﬂﬁL‘UEJ‘Ui%ﬂ‘LmEJi‘U

Y

Tnensdlunsusssanan  WUszananda ) vesusenlneuseiuddn 910e (W) Ao 35019

<

UsuliBsuidndluudeaioulsaviuasiumos  Beldidn MAD = 4.20Ex10°, MSE =
5.59x10° uaz MAPE = 2510 wifign ileiUSeuiisuamideios manensaiideusetude
Sulpamsslunsusssinan (Ussianandey) vesusonlneuseiuain 910n (@mau) Auauide
yostugnn wideslens (2557) levinnsidedes mawennsalennisshyvmss ey Saqusaa

YoIUTEN NuAlnteuTs 91dn (9] asnudnideves Uuga deulnsliveyaysand

v v
(% IS

TP AAUAPRUNNTIAN W A, 2555 DUADUSUIIAL W A, 2557 TINNIEY 36 Wau Lagdl
nsnasauLEIlduLaransnangnIa nudeyaiiuwildy wililidvinavesgana ntuay
A9UAEIIRUUTILNE ANl UNI TN THIEOANI YT INTEUAY INUIPVDIUTENVLIUA

s Faute 31dm eeasnuhunlgleann Asuendiutsznou F3Usulmseu waydsdanduaziau

a & aa A

Aud B9agnudn BAMEIZaNd UM TG INTHEAN IS IYTINTELAY INHUIAaYRIUTENN

[

nuRlW$ToUts $1in Ao Tbenduasauiud Teseynsuasennisdysnseiay fng
mﬂaﬁgmmmﬁu ARIMA (1, 1, 1) ldfiuinenuidesSes MInennsaiiteUseudodu
loensslunsusssyd van (Ussimandey ) vesuswlveyseiudiin 91dn (i) dneazulu
M3iden FalmmzaudmSunInensal Auanaiesiu wazdlonSeuiiouaAseies s

s dgj U U L3 L U a o v aa
wensaliloUsziudeiuleonsslunsusssivan  (Ussiavanily ) vesuienlneUseiudin

L% Qf (% L3

iR (W) AUnuideves Juans nilduldu ygdeu lawdl wazUsydns ndaanay

] [y v

(2555) Tavin153981509 NsUSeuReuISnsnennsal 4 35 dmsuainudaaniswaslui

aaatuniAnawesUsendlng [10] aenudnnuwideves Juans nildutu ygdeu lawd



73

Q‘ v L3

wazszAns wihamed fnnsulsdeyaoonifiu 2 du dwdl 1 doyadudiFousnsiay 2545
fudousuman 2550 dwisuimungiuuy wavdawd 2 deyadufeunnsian 2551 fs
WausuiAy 2551 lngiinsnadeunuiliuwadnsnaggnia wuiteunsuiatd wuiliuuay
BvBwaTesnanIa N Nty aiauasmiuuuivangalunisweinsal arwdesnis
waslnihasanluwnnianansvesUsendlne - mesnisneinsal 4 35 AedEnsusulnisey
Bndluuudvauuulearinayiumed mslinsizsinsonnes filEuUsiul Hueu enduas
uAd wagmFlnnginisannesuuuilsldsuusiul - Ssazwui BAvengaudimiu
nsneInsal AuieInsHATlhgeasluiunniana1svesUsenalne - Aedsnisusulviitey
Snaluiwudsanuuleaviuasiumes  shlduienidedes mamensold sdseudedu
lgnsslunsusssivan (Ussiamandlay) vosusevlveyseiudiin 9ain (i) dnaazulu

al

mavden Wmwgaudmsumsnensel - Awdlouiu szwiuliindeyaeynsuaiiing

v van Y o e A U A ad v g va
wiliduuazganaagledtnisaieiuuuiasaunisnensalimilouiu fe 35MsUsuliisey
< =~ ¢ a ¢ Ly A o 1 = | aa Y
Wndluiuudsanuulaariuagiunes uadeyaniuswuiliuegradiginuinismsaisdinuy

f A ad e 4 a s
bAYANNIINYINTU ABIDUBNYLLALLIUNUE

5.3 YaLEUBLUZIUY

1. feyaninlimensallidnazdudeyaseiu sedou vieel msaelidniu

JoyanunweaNmIs e linisnensaliuseansamiasiinnuudugiuinian

2. doyanwldmeinsalnisesudeyaiiiiunsnisdeunasnsdansosaany
gnessvasloyatnew wds fwsdideyaiiiuiusaanmfmuuuluniswensel lieaay

gNABIBIAILUY FIuTan LU lunTNeInTal

1 YV

3. WeAe9IN1TNeINSalleUTeAUa1TN WALTDLAMNLLALNLN A5IEADILNTDY

Y Y

1USUAURIUULAY LﬁammLL:u'uE]’WLLazmmgﬂé}’awaqmiwmmzﬁ



UIIUIUNU

nMsUseiudin  [eaulau] Whidsleyaldan n http://www.oic.or.th/en/consumer/

AsUsEAUTINH 1 AuAuilaiun 12 Junau 2560.

Joyaileuseiu  [eeulad] Whiledeyaldann  http://www.oic.or.th/th/industry/

statistic/data/31/2 Auduidleuil 25 nuanus 2560,

fondeusgiufoulanss - (poulau]l disdeyaldann http:/www.oic.or.th/
sites/default/files/content/330/3119-5794-1.pdf dududletud 6

NOWNIAN 2560.

AvoUseiuge [poulau] Whtiadayalaain http://wwwl.oic.or.th/th/vocab-

insur/i-1.htm Auduiileiuil 16 neuniAu 2560.

AudRveInsUsENuTIn - [oaulau] wWitweyalaann http://www.sawasdee

actuary.com/art_lifeins.html Aufuillounl 12 fiunau 2560.

Usglevdvosmsiuseiudin  [eaulatl] wWhiweyalaain http://www.oic.or.th/

th/consumer/msUsgnuddIng2 auauilaiun 12 Juiau 2560.

Usediusuna [oaulail] wWrisloyaldain http://www.thailife.com/auana

faenkl/UseIRusEve duaudioiud 17 duiay 2560.

aue’s Uaudiedla, 2559. wnan3UiznaunIsseuitioynsunaLasauiyl @y 1.
auivaniuszend AngIngrmans a1 wnalulagnszasundnainu

UITANNTL VA,

S o a al a a v A 1
aums Jaudiedla, 2559. lonansuszneumsiieuiveynsuiauasaivil Wy 2.
auinaniUszend AngInermans anrdunalulagnszanunaninnn

UITAINNTLUA.



(10]

(11]

75

UGTA DIUTINAY, 2553, MITHATIEN §IUENNNITRULALAREAIUNTAIWUVBIUTEN

UsziAuade. 819139 ATEgAIansNISIANTS UNTINENSuATUATUNTILIAL.

o s o 1Y) ¢ o % o & o oA ] = o

FNUA LBUUTUNTINA uazalgann Aaetus, 2554. Yadeiidwaranisiiensin
UszAudinduuigneloonsalfnentdnanudiunanensudydnas
N3ENINNITARI. @19713¥IN139AN553NTI AEINeINITINNIS

LR INYIALAaUINS.

Tuga widewlns, 2557. MINGINTULDANITIIYVINTEUAY INUIAGUDIUTEN
mauASTaUTs 91 . avdvadauseend a1eIwats angIne1enans

aontumalulagnszasunainammsalanss e,

Juans nidulu ygydeu laudl warUsedns ndranay, 2555, mawSeuliieu
Tnsnensel 435 dwfupnusesnisnadliihgaas Tluntanans ves

Usenelneg. Graduate Research Conference Uy INeNSEU UL,



NMANUIN N

%

Toyaleuseiudeiulagnsdunsusssingn (Ussianandsy) vasuseningdseiuiin 911n

o

(UANTU) AILFLADULNTIAN W.F. 2506 DUABUSUITAN W.A. 2558



77

M1319muIn 1 JeyaleUseiudesulaensddunsuss sivdn (Ussinnandiey) vesuSenlng

UseAUTI® 9100 (UATW) 138 U

U Loy o nsusssiingn (inazau)
2546 1.0 1,326,112
.. 1,265,188
i.a. 1,562,839
.. 1,450,151
WA 1,402,858
1.8 1,746,959
.. 2,796,187
a.0. 1,945,090
n.9. 1,784,567
7.0, 1,608,002
W2, 1,550,504
5.0. 1,924,691
2547 3.0 1,558,405
., 1,500,336
1. 1,648,019
.. 1,373,032
W.A. 1,462,242
1.y 1,546,623
n.f. 1,831,175
a.0. 1,636,287
n.e. 2,076,190
7.9. 1,810,320
W8, 1,748,865
5.0. 2,635,570
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M11eNUIN 1 (vie) Yeyaleyseiudesulaensalunsuss sivan (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U Loy o nsusssiingn (inazau)

2548 1.0 1,684,635
.. 1,729,096
i.a. 2,218,399
.. 1,815,994
WA 1,822,194
1.8 2,345,884
.. 1,861,013
a.0. 2,170,993
n.9. 2,126,674
7.0, 1,935,454
W2, 1,681,274
5.0. 2,410,466

2549 3.0 1,725,639
., 1,574,854
1. 743,224
.. 1,235,479
W.A. 1,231,873
1.y 1,279,668
n.f. 1,504,475
a.0. 1,388,097
n.e. 1,405,764
7.9. 1,461,217
W8, 1,450,405
5.0. 2,240,784
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M13eNuIN 1 (vie) Yeyaleysziudeiulaensdlunsusssindn  (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U Loy o nsusssdwan (Fnazau)
2550 1.0, 1,438,894
.. 1,315,386
i.a. 1,716,406
13,8, 1,395,332
W.A. 1,533,783
1.8 2,275,390
n.f. 4,024,383
a.a. 1,534,776
n.b. 1,485,800
7.0, 1,800,384
W8, 1,440,675
5.0. 2,335,031
2551 1.0, 1,745,774
.90, 1,520,304
3., 1,844,777
13,8, 1,564,089
W.A. 1,576,048
ie 1,897,522
n.f. 1,959,311
a.a. 1,815,877
n.4. 1,933,862
5.0, 2,263,644
) 1,715,203
5.0. 3,817,368
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M13eNuIN 1 (vie) Yeyaleysziudeiulaensdlunsusssindn  (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U Loy o nsusssiingn (inazau)
2552 11.9. 1,608,717
.. 1,998,729
i.a. 1,977,911
.. 1,990,283
WA 2,106,087
1.8 2,333,293
.. 2,966,839
a.0. 2,113,242
n.9. 2,328,690
7.0, 1,857,829
W2, 1,916,133
5.0. 2,831,581
2553 3.0 1,922,162
., 1,905,519
1. 2,205,380
.. 1,625,215
N.A. 1,768,805
3.8 2,094,544
n.f. 2,118,292
a.0. 2,175,007
n.e. 2,186,113
7.0, 2,137,420
WY, 2,271,339
5.0. 3,662,451
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M13eNuIN 1 (vie) Yeyaleysziudeiulaensdlunsusssindn  (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U Loy o nsusssiingn (inazau)

2554 1.0 2,220,013
.. 2,175,204
i.a. 2,224,125
.. 2,062,130
WA 2,236,920
1.8 603,233
.. 4,035,571
a.0. 2,356,327
n.9. 2,687,518
7.0, 2,339,551
W2, 2,545,172
5.0. 3,158,846

2555 3.0 2,671,008
., 2,788,985
1. 2,685,523
.. 2,463,436
WA, 2,489,619
1.y 3,063,547
A.A. 2,543,496
a.0. 2,899,346
n.e. 3,129,188
7.0, 3,100,627
W8, 2,778,483
5.0. 4,528,398
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M13eNuIN 1 (vie) Yeyaleysziudeiulaensdlunsusssindn  (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U Loy o nsusssiingn (inazau)

2556 1.0 2,803,137
.. 2,564,975
i.a. 3,455,401
1316, 3,050,620
W.A. 2,942,917
3.6 4,137,018
n.f. 248,454
a.n. 6,977,805
n.b. 3,996,335
7.9, 2,971,682
W2, 3,177,008
5.0. 5,733,494

2557 1.0 3,226,039
., 2,791,414
1. 4,088,505
13,6, 3,375,729
WA, 3,852,622
1.y 5,043,558
A.A. 4,029,839
a.0. 3,733,371
n.e. 5,039,049
7.0, 3,480,184
W8, 3,809,798
5.0. 6,116,525
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M13eNuIN 1 (vie) Yeyaleysziudeiulaensdlunsusssindn  (Ussnnandey) vesusem

IngUseudin 319 (Uvw) we: um

U oy \Jo ns.udn (Fnazaw)
2558 u.a. 3,364,894
AN, 3,034,254
11.0. 4,733,126
b3 8. 3,512,170
W.A. 4,628,775
1.8 4,580,809
0.7. 4,321,274
@.a. 4,216,162
N.8. 4,843,011
$).0. 4,211,771
N.8. 4,230,048
5.0. 6,749,599
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AITIRUIN 2 NIAUIUANVBIRADRNAGDUANTUNITNAdUN DY Usstul U1e: Nuumn

oy / U t Y, Yz AY, =Y, =Y, AY?
u.n. 46 1 1,326.112 1,758,573.037 0.000 0.000
n.w. 46 2 1,265.188 1,600,700.675 -60.924 3,711.734
i.a. 46 3 1,562.839 2,442,465.740 297.651 88,596.118
k.8, 46 il 1,450.151 2,102,937.923 -112.688 12,698.585
WA, 46 5 1,402.858 | 1,968,010.568 -47.293 2,236.628
.u. 46 6 1,746.959 3,051,865.748 344.101 118,405.498
n.A. 46 f 2,796.187 7,818,661.739 1,049.228 1,100,879.396
d.a. 46 8 1,945.090 3,183,375.108 -851.097 724,366.103
n.4. 46 9 1,784.567 3,184,679.377 -160.523 25,767.634
f.A. 46 10 1,608.002 2,585,670.432 -176.565 31,175.199
W.y. 46 11 1,550.504 2,404,062.654 -57.498 3,306.020
5.A. 46 12 1,924.691 3,704,435.445 374.187 140,015.911
u.e. a7 13 1,558.405 2,428,626.144 -366.286 134,165.434
n.w. 47 14 1,500.336 2,251,008.113 -58.069 3,372.009
1.p. 47 15 1,648.019 2,715,966.624 147.683 21,810.268
e, 47 16 1373032 | 1,885216.873 -274.987 75,617.850
n.e. 47 17 1,462.242 2,138,151.667 89.210 7,958.424
v 47 18 1,546.623 2,392,042.704 84.381 7,120.153
n.@. 47 19 1,831.175 3,353,201.881 284.552 80,969.841
d.m. a7 20 1,636.287 2,677,435.146 -194.888 37,981.333
n.e. 47 21 2,076.190 4,310,564.916 439.903 193,514.649
n.A. 47 22 1,810.320 3,217,258.502 -265.870 70,686.857
w.y. 47 23 1,748.865 3,058,528.788 -61.455 3,776.717
5.A. 47 24 2,635.570 6,946,229.225 886.705 786,245.757
4.A. 48 25 1,684.635 2,837,995.083 -950.935 904,277.374
N.N. 48 26 1,729.096 2,989,772.977 44.461 1,976.781
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AIIRUIN 2 (A1B) NISANUIUANUBIRIADANAADUAINSUNITNAZUNDY WoYI UL

UL NUUIY

wow /Y t Y, Y2 AY, =Y, -Y,, AY/?
il.n. 48 27 2,218.399 | 4,921,294.123 489.303 239,417.426
1.8, 48 28 1,815.994 | 3,297,834.208 -402.405 161,929.784
n.A. 48 29 1,822.194 | 3,320,390.974 6.200 38.440
i.v.48 30 2,305.884 | 5,503,171.741 523.690 274,251.216
n.p. 48 31 1,861.013 | 3,463,369.386 -484.871 235,099.887
a.p. 48 32 2,170.993 | 4,713,210.606 309.980 96,087.600
n.4. 48 33 2,126.674 | 4,522,742.302 -44.319 1,964.174
m.A. 48 34 1,935.454 | 3,745,982.186 -191.220 36,565.088
.8, 48 35 1,681.274 | 2,826,682.263 -254.180 64,607.472
5.A. 48 36 2,410.466 | 5,810,346.337 729.192 531,720.973
.. 49 37 1,725,639 | 2,977,829.958 -684.827 468,988.020
.. 49 38 1,574.854 | 2,480,165.121 -150.785 22,736.116
i.a. 49 39 743.224 552,381.914 -831.630 691,608.457
1.8, 49 40 1,235.479 1,526,408.359 492.255 242,314.985
n.A. 49 41 1,231.873 1,517,511.088 -3.606 13.003
N.9. 49 a2 1,279.668 1,637,550.190 47.795 2,284.362
n.0. 49 a3 1,504.475 2,263,445.026 224.807 50,538.187
a.n. 49 44 1,388.097 1,926,813.281 -116.378 13,543.839
n.4. 49 45 1,405.764 1,976,172.424 17.667 312.123
n.A. 49 46 1,461.217 2,135,155.121 55.453 3,075.035
n.g. 49 47 1,450.405 2,103,674.664 -10.812 116.899
5.A. 49 48 2,240.784 | 5,021,112.935 790.379 624,698.964
1.A. 50 49 1,438.894 | 2,070,415.943 -801.890 643,027.572
AN, 50 50 1,315.386 1,730,240.329 -123.508 15,254.226
iL.a. 50 51 1,716.406 | 2,946,049.557 401.020 160,817.040
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AIIRUIN 2 (A1B) NISANUIUANUBIRIADANAADUAINSUNITNAZUNDY WoYI UL

UL NUUIY

o / U t Y, Y2 AY, =Y, -Y,, AY?
1.8, 50 52 1,395.332 | 1,946,951.390 -321.074 103,088.513
W.A. 50 53 1,533.783 | 2,352,490.291 138.451 19,168.679
3.8 50 54 2,275.390 | 5,177,399.652 741.607 549,980.942
n.A. 50 55 4,024.383 | 16,195,658.531 1,748.993 3,058,976.514
a.A. 50 56 1,534.776 | 2,355,537.370 | -2489.607 | 6,198,143.014
n.8. 50 57 1,485.800 | 2,207,601.640 -48.976 2,398.649
M.A. 50 58 1,800.384 | 3,241,382.547 314.584 98,963.093
w.g. 50 59 1,440.675 | 2,075,544.456 -359.709 129,390.565
5.A. 50 60 2,335.031 | 5452,369.771 894.356 799,872.655
3.A. 51 61 1,745.774 | 3,047,726.859 -589.257 347,223.812
n.w. 51 62 1,520.304 | 2,311,324.252 -225.470 50,836.721
iL.a. 51 63 1,844,777 | 3,403,202.180 324.473 105,282.728
L.e. 51 64 1,564.089 2,446,374.400 -280.688 78,785.753
W.A. 51 65 1,576.048 | 2,483,927.298 11.959 143.018
9. 51 66 1,897.522 | 3,600,589.740 321.474 103,345.533
n.A. 51 67 1,959.311 | 3,838,899.595 61.789 3,817.881
a.m. 51 68 1,815.877 | 3,297,409.279 -143.434 20,573.312
n.e. 51 69 1,933.862 | 3,739,822.235 117.985 13,920.460
M.A. 51 70 2,263.644 | 5,124,084.159 329.782 108,756.168
w.y. 51 71 1,715.203 | 2,941,921.331 -548.441 300,787.530
5.A. 51 72 3,817.368 | 14,572,298.447 |  2102.165 4,419,097.687
4., 52 73 1,608.717 2,587,970.386 -2,208.651 4,878,139.240
.. 52 74 1,998.729 | 3,994,917.615 390.012 152,109.360
iL.a. 52 75 1,977.911 | 3,912,131.924 -20.818 433.389
1.8, 52 76 1,990.283 | 3,961,226.420 12.372 153.066
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AIIRUIN 2 (A1B) NISANUIUANUBIRIADANAADUAINSUNITNAZUNDY WoYI UL

UL NUUIY

oy / U t Y, Y2 AY, =Y, Y, AY?
n.A. 52 7 2,106.087 4,435,602.452 115.804 13,410.566
9. 52 78 2,333.293 5,444,256.224 227.206 51,622.566
n.A. 52 79 2,966.839 8,802,133.652 633.546 401,380.534
d.a. 52 80 2,113.242 4,465,791.751 -853.597 728,627.838
n.4. 52 81 2,328.690 5,422,797.116 215.448 46,417.841
f.A. 52 82 1,857.829 3,451,528.593 -470.861 221,710.081
N.g. 52 83 1,916.133 3,671,565.674 58.304 3,399.356
5.A. 52 84 2,831.581 8,017,850.960 915.448 838,045.041
u.n. 53 85 1,922.162 3,694,706.754 -909.419 827,042.918
A.N. 53 86 1,905.519 3,631,002.659 -16.643 276.989
1.a. 53 87 2,205.380 4,863,700.944 299.861 89,916.619
1.8, 53 88 1,625.215 2,641,323.796 -580.165 336,591.427
W.A. 53 89 1,768.805 3,128,671.128 143.590 20,618.088
1.9.53 90 2,094.544 4,387,114.568 325.739 106,105.896
n.A. 53 91 2,118.292 4,487,160.997 23.748 563.968
d.a. 53 92 2,175.007 4,730,655.450 56.715 3,216.591
n.4. 53 93 2,186.113 4,779,090.049 11.106 123.343
f.A. 53 94 2,137.420 4,568,564.256 -48.693 2,371.008
n.g. 53 95 2,271.339 5,158,980.853 133.919 17,934.299
5.A. 53 96 3,662.451 13,413,547.327 1,391.112 1,935,192.597
u.a. 54 97 2,220.013 4,928,457.720 -1,442.438 2,080,627.384
AN, 54 98 2,175.204 4,731,512.442 -44.809 2,007.846
i1.a. 54 99 2,224.125 4,946,732.016 48.921 2,393.264
L8, 54 100 2,062.130 4,252,380.137 -161.995 26,242.380
n.A. 54 101 2,236.920 5,003,811.086 174.790 30,551.544
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AIIRUIN 2 (A1B) NISANUIUANUBIRIADANAADUAINSUNITNAZUNDY WoYI UL

UL NUUIY

wow /Y t Y, Y2 AY, =Y, -Y,, AY/?

9. 54 102 603.233 363,890.052 -1,633.687 | 2,668,933.214
n.A. 54 103 4,035.571 16,285,833.296 |  3,432.338 | 11,780,944.146
a.a. 54 104 2,356.327 5,552,276.931 -1,679.244 | 2,819,860.412
n.g. 54 105 2,687.518 7,222,753.000 331.191 109,687.478
%.A. 54 106 2,339.551 5,473,498.882 -347.967 121,081.033
n.g. 54 107 2,545.172 6,477,900.510 205.621 42,279.996
5.A. 54 108 3,158.846 9,978,308.052 613.674 376,595.778
1.A. 55 109 2,671.008 7,134,283.736 -487.838 237,985.914
n.uW. 55 110 2,788.985 7,778,437.330 117.977 13,918.573
iL.a. 55 111 2,685.523 7,212,033.784 -103.462 10,704.385
1.8, 55 (===, 2,463.436 6,068,516.926 -222.087 49,322.636
n.A. 55 113 2,489.619 6,198,202.765 26.183 685.549
1.9. 55 114 3,063.547 9,385,320.221 573.928 329,393.349
n.e. 55 115 2,543.496 6,469,371.902 -520.051 270,453.043
d.A. 55 116 2,899.346 8,406,207.228 355.850 126,629.223
n.4. 55 117 3,129.188 9,791,817.539 229.842 52,827.345
§.A. 55 118 3,100.627 9,613,887.793 -28.561 815.731
n.g. 55 119 2,778.483 7,719,967.781 -322.144 103,776.757
5.A. 55 120 4,528.398 | 20,506,388.446 |  1,749.915 3,062,202.507
1.A. 56 121 2,803.137 7,857,577.041 -1,725.261 2,976,525.518
n.N. 56 122 2,564.975 6,579,096.751 -238.162 56,721.138
i.a. 56 123 3,455.401 11,939,796.071 890.426 792,858.461
1.8, 56 124 3,050.620 9,306,282.384 -404.781 163,847.658
n.A. 56 125 2,942.917 8,660,760.469 -107.703 11,599.936
i.9.56 126 4,137.018 | 17,114,917.932 | 1,194.101 1,425,877.198
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AIIRUIN 2 (A1B) NISANUIUANUBIRIADANAADUAINSUNITNAZUNDY WaYIUL

UL NUUIY

wow /Y t Y, Y2 AY, =Y, -Y,, AY/?

n.A. 56 127 248.454 61,729.390 -4,385.472 | 19,232,364.663
d.A. 56 128 6,977.805 | 48,689,762.618 | 7226259 | 52,218,819.135
n.e. 56 129 3,996.335 15,970,693.432 | -2981.470 8,889,163.361
#.A. 56 130 2,971.682 8,830,893.909 -1,024.653 1,049,913.770
.8, 56 131 3,177.008 10,093,379.832 205.326 42,158.766
5.A. 56 132 5,733.494 | 32,872,953.448 | 2 556.486 6,535,620.668
1.A. 57 133 3,226.039 10,407,327.630 | -2,507.455 6,287,330.577
n.w. 57 134 2,791.414 7,7191,992.119 -434.625 188,898.891
iLa. 57 135 4,088.505 16,715,873.135 1,297.091 1,682,445.062
W8, 57 136 3,375.729 11,395,546.281 712,776 508,049.626
.. 57 F37 3,852.622 14,842,696.275 476.893 227,426.933
1.4. 57 138 5,043,558 | 25,437,477.299 1,190.936 1,418,328.556
n.A. 57 139 4,029.839 16,239,602.366 | -1,013.719 1,027,626.211
a.n. 57 140 3,733.371 13,938,059.024 -296.468 87,893.275
n.g. 57 141 5,039.049 | 25,392,014.824 1,305.678 1,704,795.040
§.A. 57 142 3,480.184 12,111,680.674 | -1,558.865 2,430,060.088
w.e. 57 143 3,809.798 14,514,560.801 329.614 108,645.389
5.A. 57 144 6,116.525 | 37,411,878.076 |  2,306.727 5,320,989.453
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ATNUIN 3 A (Y, =Y), (Y., —-Y), (Y, -Y)2fiemavesaiinageulunis

nadoudvdwaggMavesdeyaleyuseiudesulaenss (e suum) e Y = 2,320.974

wow/ U |t Y, Y =Y) | O =Y) | (=Y)? | (Y =YY, -Y)?
i.a. 46 1 11,326.112 | -994.862 989,749.681 758,650.286
N.N. 46 2 11,265.188 | -1,055.786 1,114,683.315 866,417.434
i.a. 46 3 11,562.839 | -758.135 574,768.131 510,190.222
LY. 46 4 11,450.151 | -870.823 758,332.068 825,489.039
W.A. 46 5 11,402.858 | -918.116 842,936.326 788,414.947
1.89. 46 6 |1,746.959 | -574.015 329,492.806 444 488.602
N.A. 46 7 12,796.187 | 475.213 225,827.739 -232,758.857
d.A. 46 8 11,945.090 | -375.884 141,288.510 257,362.505
N.8. 46 9 | 1,784.567 | -536.407 287,732.082 131,303.569
#.A. 46 10 | 1,608.002 | -712.972 508,328.558 364,081.562
W.g. 46 11 1 1,550.504 | -770.470 593,623.464 440,792.336
5.A. 46 12 11,924.691 | -396.283 157,039.930 -124,669.076
iu.A. 47 13 | 1,558.405 | -762.569 -162.569 581,510.929 485,251.890
AN. 47 | 14 | 1,500.336 | -820.638 -820.638 673,446.134 485,717.068
ga. 47 | 15 1,648.019 | -672.955 -672.955 452,867.946 69,028.079
WLy 47 | 16 | 1,373.032 | -947.942 -947.942 898,593.351 478,691.226
WA 47 | 17 | 1,462.242 | -858.732 -858.732 737,420.028 428,317.857
3.8, 47 18 | 1,546.623 | -774.351 -774.351 599,618.912 -19,289.354
n.A. 47 19 | 1,831.175 | -489.799 -489.799 239,902.707 225,288.095
d.a. 47 | 20 | 1,636.287 | -684.687 -684.687 468,795.793 102,689.740
N.8.47 | 21 | 2,076.190 | -244.784 -244.784 59,919.030 47,561.373
m.A. 47 | 22 | 1,810.320 | -510.654 -510.654 260,767.139 196,867.006
Wy, 47 | 23 | 1,748.865 | -572.109 -572.109 327,308.295 365,977.690
5.A.47 | 24 | 2,635,570 | 314.596 314.596 98,970.870 28,153.971
um 48 | 25 | 1,684.635 | -636.339 -636.339 404,926.863 378,834.434
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A19WUAN 3 (AD) AuIA (Y, =), (Yo, —Y), (Y, —Y)? diemarvesiaiainaaoulu

nsnadeUanENaganavesteyaleUseiudeiulaense viile: fuum

wow /U |t Y, Y =Y) | Cee=Y) | (=) | (=YY, -Y)?
AN. 48 | 26 | 1,729.096 | -591.878 -591.878 350,319.139 441,611.530
im. 48 | 27 2,218.399 | -102.575 -102.575 10,521.557 161,837.099
WLy, 48 | 28 | 1,815.994 | -504.980 -504.980 255,004.436 548,152.691
W.A. 48 | 29 | 1,822.194 | -498.780 -498.780 248,781.128 543 221.223
30.9.48 | 30 2,345.884 24.910 24.910 620.526 -25,939.299
n.A. 48 | 31 | 1,861.013 | -459.961 -459.961 211,563.789 375,557.236
d.a.48 | 321 2,170.993 | -149.981 -149.981 22,494,192 139,913.434
N.8.48 | 33 | 2,126.674 | -194.300 -194.300 37,752.350 177,824.902
#.A. 48 | 34 | 1,935.454 | -385.520 -385.520 148,625.392 331,453.069
W.y. 48 | 35 | 1,681.274 | -639.700 -639.700 409,215.628 556,902.444
5.A.48 | 36 | 2,410.466 89.492 89.492 8,008.883 -1,176.360
um 49 | 37 | 1,725.639 | -595.335 -595.335 354,423.332 525,132.563
AN. 49 | 38 | 1,574.854 | -746.120 -146.120 556,694.516 750,288.686
1.m.49 | 39 | 743224 -1,577.750 | -1,577.750 | 2,489,293.923 953,856.374
bl.g. 49 | 40 | 1,235.479 | -1,085.495 | -1,085.495 | 1,178,298.611 1,004,779.037
w.A. 49 | 41 | 1,231.873 | -1,089.101 | -1,089.101 | 1,186,140.202 857,329.828
0.9.49 | 42 1,279.668 | -1,041.306 | -1,041.306 | 1,084,317.434 47,466.500
n.A. 49 | 43 | 1,504.475 | -816.499 -816.499 666,670.027 -1,390,831.425
d.m.49 | 44 | 1,388.097 | -932.877 -932.877 870,258.823 733,425.411
ney. 49 | 45 | 1,405.764 | -915.210 -915.210 837,608.683 764,358.964
.. 49 | 46 | 1,461.217 | -859.757 -859.757 739,181.478 447,580.398
W.e. 49 | 47 | 1,450.405 | -870.569 -870.569 757,889.755 766,360.388
5.A.49 | 48 | 2,240.784 -80.190 -80.190 6,430.378 -1,127.255
1A 50 | 49 | 1,438.894 | -882.080 -882.080 778,064.489 507,371.890
AN. 50 | 50 | 1,315.386 | -1,005.588 | -1,005.588 | 1,011,206.499 805,143.492
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A19WUAN 3 (AD) AuIA (Y, =), (Yo, —Y), (Y, —Y)? diemarvesiaiainaaoulu

nsnadeUanENaganavesteyaleUseiudeiulaense viile: fuum

wow /U |t Y, Y =Y) | Cee=Y) | (G=Y) | (=YY, =Y)?
g.m.50 | 51 1,716.406 | -604.568 -604.568 365,502.030 287,893.078
WY, 50 | 52 | 1,395.332 | -925.642 -925.642 856,812.444 700,603.938
W.A. 50 | 53 | 1,533.783 | -787.191 -787.191 619,669.102 586,398.490
3.6.50 | 54 | 2,275.390 | -45.584 -45.584 2,077.868 19,302.467
A.A. 50 | 55 | 4,024.383 | 1,703.409 | 1,703.409 | 2,901,603.452 -616,059.525
d4.A.50 | 56 | 1,534.776 | -786.198 -786.198 618,106.727 397,105.785
n.y. 50 | 57 | 1,485.800 | -835.174 -835.174 697,515.007 323,305.436
#.A. 50 | 58 | 1,800.384 | -520.590 -520.590 271,013.572 29,845.216
W.g. 50 | 59 | 1,440.675 | -880.299 -880.299 774,925.694 533,259.069
§5.A. 50 | 60 | 2,335.031 14.057 14.057 197.609 21,035.356
uA. 51 | 61 | 1,745.774 | -575.200 -575.200 330,854.625 409,689.761
A.N. 51 | 62 | 1,520.304 | -800.670 -800.670 641,071.871 258,011.499
1. 51 | 63 1,844 777 | -476.197 -476.197 226,763.239 163,365.276
by, 51 | 64 | 1,564.089 | -756.885 -7156.885 572,874.357 250,294.665
w.A. 51 | 65 | 1,576.048 | -744.926 -744.926 554,914.207 160,074.567
3.8.51 | 66 | 1,897.522 | -423.452 -423.452 179,311.290 -5,216.654
A.A. 51 | 67 | 1,959.311 | -361.663 -361.663 130,799.864 -233,585.371
d.a. 51 68 | 1,815.877 | -505.097 -505.097 255,122.615 104,924.553
N.8. 51 69 | 1,933.862 | -387.112 -387.112 149,855.421 -2,987.093
®.A. 51 | 70 | 2,263.644 | -57.330 -57.330 3,286.687 26,551.915
Wy, 51 | 71 | 1,715.203 | -605.771 -605.771 366,958.067 245,240.572
5.A.51 | 72 | 3,817.368 | 1,496.394 | 1,496.394 | 2,239,196.084 764,069.976
uA 52 | 73 | 1,608.717 | -712.257 -112.257 507,309.520 284,056.237
AW. 52 | 74 | 1,998.729 | -322.245 -322.245 103,841.607 133,878.030
4m.52 | 75 1977911 | -343.063 -343.063 117,691.974 39,655.859
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A19WUAN 3 (AD) AuIA (Y, =), (Yo, —Y), (Y, —Y)? diemarvesiaiainaaoulu

nsnadeUanENaganavesteyaleUseiudeiulaense viile: fuum

wow /U |t Y, Y =Y) | (Me=Y) | (G=Y)° | (Y =YY =YY
WLy 52 | 76 | 1,990.283 | -330.691 -330.691 109,356.299 230,080.869
W.A. 52 | 77 | 2,106.087 | -214.887 -214.887 46,176.268 118,653.663
3.4, 52 78 | 2,333.293 12.319 12.319 151.767 -2,789.468
N.A. 52 | 79 | 2,966.839 | 645.865 645.865 417,142.065 -130,905.050
d.a. 52 80 | 2,113.242 | -207.732 -207.732 43,152.434 30,321.889
N.8. 52 81 | 2,328.690 7.716 7.716 59.542 -1,040.633
#.A. 52 82 | 1,857.829 | -463.145 -463.145 214,502.957 85,011.884
W.g. 52 83 | 1,916.133 | -404.841 -404.841 163,895.943 20,094.119
5.A. 52 84 | 2,831.581 | 510.607 510.607 260,719.877 684,968.215
i.A. 53 85 | 1,922.162 | -398.812 -398.812 159,050.723 40,264.278
AN. 53 | 86 | 1,905.519 | -415.455 -415.455 172,602.557 60,560.673
1. 53 | 87 2,205.380 | -115.594 -115.594 13,361.889 11,195.087
by, 53 | 88 | 1,625.215 | -695.759 -695.759 484,080.084 180,092.698
W.A. 53 | 89 | 1,768.805 | -552.169 -552.169 304,890.206 46,411.783
3.8. 53 90 | 2,094.544 | -226.430 -226.430 51,270.381 388,947.393
A.A. 53 91 | 2,118.292 | -202.682 -202.682 41,079.847 -347,517.403
d.a. 53 92 | 2,175.007 | -145.967 -145.967 21,306.260 -5,160.411
N.8. 53 93 | 2,186.113 | -134.861 -134.861 18,187.392 -49,432.407
#.A. 53 94 | 2,137.420 | -183.554 -183.554 33,691.938 -3,409.942
W.g. 53 95 | 2,271.339 -49.635 -49.635 2,463.597 -11,128.005
§.A. 53 96 | 3,662.451 | 1,341.477 1,341.477 1,799,561.510 1,123,986.804
um 54 | 97 | 2,220.013 | -100.961 -100.961 10,193.051 -35,339.693
N.N. 54 98 | 2,175.204 | -145.770 -145.770 21,248.788 -68,221.847
1.a. 54 99 | 2,224.125 -96.849 -96.849 9,379.659 -35,306.109
b8, 54 | 100 | 2,062.130 | -258.844 -258.844 67,000.029 -36,875.476




94

A19WUAN 3 (AD) AuIA (Y, =), (Yo, —Y), (Y, —Y)? diemarvesiaiainaaoulu

nsnadeUanENaganavesteyaleUseiudeiulaense viile: fuum

wow /U |t Y, Y, =Y) | (Mee=Y) | (=Y | (=YY, -Y)?
W.A. 54 | 101 | 2,236.920 -84.054 -84.054 7,065.014 -14,175.256
3.8, 54 102 | 603.233 | -1,717.741 | -1,717.741 2,950,632.902 -1,275,548.440
N.A. 54 103 | 4,035.571 | 1,714.597 1,714.597 2,939,844.111 381,536.253
d.A. 54 | 104 | 2,356.327 35.353 35.353 1,249.860 20,447.407
n.8. 54 105 | 2,687.518 366.544 366.544 134,354,769 296,246.417
#.A. 54 106 | 2,339.551 18.577 18.577 345.118 14,483.902
W.g. 54 | 107 | 2,545.172 224.198 224.198 50,264.905 102,572.849
§5.A. 54 108 | 3,158.846 837.872 837.872 702,030.094 1,849,539.861
i.m. b5 109 | 2,671.008 350.034 350.034 122,524.054 168,773.744
N.W. 55 110 | 2,788.985 468.011 468.011 219,034.634 114,195.409
1.m. 55 111 | 2,685.523 364.549 364.549 132,896.237 413,554.770
Wy, 55 | 112 | 2,463.436 142.462 142.462 20,295.524 103,947.143
W.A. 55 | 113 | 2,489.619 168.645 168.645 28,441.258 104,887.863
1.8, 55 114 | 3,063.547 742.573 742.573 551,415.197 1,348,546.165
N.A. 55 115 | 2,543.496 222.522 222.522 49,516.201 -571,755.105
d.A. 55 116 | 2,899.346 578.372 578.372 334,514.588 2,693,382.550
n.8. 55 117 | 3,129.188 808.214 808.214 653,210.454 1,354,051.112
#.A. 55 118 | 3,100.627 779.653 779.653 607,859.363 507,326.961
W.g. 55 119 | 2,778.483 457.509 457.509 209,314.816 391,643.734
§5.A. 55 120 | 4,528.398 | 2,207.424 2,207.424 4.872,722.310 7,532,880.578
i.A. 56 121 | 2,803.137 482.163 482.163 232,481.507 436,389.357
N.N. 56 122 | 2,564.975 244.001 244.001 59,536.664 114,788.088
i.a. 56 123 | 3,455.401 | 1,134.427 1,134.427 1,286,925.438 2,005,135.938
bl.g. 56 | 124 | 3,050.620 729.646 729.646 532,383.812 769,598.411
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A19WUAN 3 (AD) AuIA (Y, =), (Yo, —Y), (Y, —Y)? diemarvesiaiainaaoulu

nsnedeudvsnagan1avesteyatleuseiudesulagnse mie: fuum

wou /U |t Y, =Y) | Ce=Y) | (=Y)F | (=YY, =Y)?
W.A. 56 | 1252942917 | 621943 621.943 386,813.544 952,598.530
o 56 | 126 |4,137.018 | 1,816.044 | 1,816.044 | 3,298,017.122 4,944,333.977
A.A. 56 | 127 | 248.454 | -2,569.428 | -2,569.428 | 6,601,958.391 -4,390,805.890
d.A.56 | 128 | 6,977.805 | 4,656.831 | 4,656.831 | 21,686,078.326 6,577,296.326
n.8. 56 | 129 | 3,996.335 | 1,675.361 1,675.361 2,806,835.690 4,553,758.437
#.A. 56 | 130 | 2,971.682 650.708 650.708 423,421.371 754,307.874
w.e. 56 | 131 | 3,177.008 856.034 856.034 732,794.827 1,274,484.811
§.m. 56 | 132 |5,733.494 | 3,412.520 | 3,412.520 | 11,645,295.215 | 12,952,396.301
u.A. 57 | 133 | 3,226.039 905.065 905.065 819,143.308

AN, 57 | 134 | 2,791.414 470.440 470.440 221,314.133

14.A. 57 | 135 | 4,088.505 | 1,767.531 1,767.531 3,124,167.113

b8, 57 | 136 | 3,375.729 | 1,054.755 1,054.755 1,112,508.872

W.A. 57 | 137 | 3,852.622 | 1,531.648 | 1,531.648 | 2,345,946.702

1..57 | 138 |5,043.558 | 2,722.584 | 2,722.584 7,412,465.603

A.A. 57 | 139 | 4,029.839 | 1,708.865 1,708.865 | 2,920,220.822

@.A. 57 | 140 | 3,733.371 | 1,412.397 | 1,412.397 1,994,866.306

n.8. 57 | 141 | 5,039.049 | 2,718.075 | 2,718.075 7,387,933.669

#.A. 57 | 142 | 3,480.184 | 1,159.210 1,159.210 1,343,768.661

w.g. 57 | 143 | 3,809.798 | 1,488.824 1,488.824 | 2,216,597.978

§.m. 57 | 144 | 6,116.525 | 3,795.551 3,795,551 | 14,406,210.135




AIIRNUIN 4 NTAS1EUNTNYINTAISUSUIAS s ULUULEaN-IUNDS (W18 WUUID)

96

t Y, TO | A® | Ta® | SO | Yu® e,
1 1,326.112 2772
2 1,265.188 29.039
3 1,562.839 -72.843
4 1,450.151 -331.659
5 1,402.858 -329.641
6 1,746.959 202.944
7 2,7196.187 -218.842
8 1,945.090 -26.526
9 1,784.567 168.864
10 | 1,608.002 -243.272
11 | 1,550.504 -247.167
12 | 1,924.691 708.118
13 | 1,558.405 -244.170
14 | 1,500.336 -364.111
15 | 1,648.019 44.519
16 | 1,373.032 -278.435
17 | 1,462.242 -400.674
18 | 1,546.623 576.582
19 | 1,831.175 57.256
20 | 1,636.287 -147.482
21 | 2,076.190 -81.153
22 | 1,810.320 28.729
23 | 1,748.865 -24.225
24 | 2,635.570 887.470
25 | 1,684.635 -95.283
26 | 1,729.096 -145.130
27 | 2,218.399 -64.495
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AIINUIN 4 (AB) NNTASANNISNYINTANSUSUIABULUULEAN-IWNDS (W18 : WUUID)

t Y, T® | A® | Ta® | SO | Yu® €,
28 | 1,815.994 -308.620

29 | 1,822.194 -163.068

30 | 2,345.884 -56.728

31 | 1,861.013 181.016

32 | 2,170.993 -1326.402

33 | 2,126.674 168.268

34 | 1,935.454 254.596

35 | 1,681.274 -47.341

36 | 2,410.466 | 1,746.200 | 15.700 | 1,761.900 | 722.638 | 1,666.617

37 | 1,725.639 | 1,764.794 | 16.085 | 1,780.878 | -93.331 1,635.748 59.022
38 | 1,574.854 | 1,777.893 | 15.688 | 1,793.581 | -147.144 | 1,729.086 -60.894
39 743.224 | 1,745.246 9.261 1,754.507 | -97.104 | 1,445.887 -985.862
40 | 1,235.479 | 1,744.192 | 7.889 1,752.081 | -315.580 | 1,589.013 -210.408
41 | 1,231.873 | 1,734.571 Bi5 &4 1,740.133 | -174.881 | 1,683.405 -357.140
42 | 1,279.668 | 1,720.338 | 2.929 1,723.268 | -70.082 | 1,904.284 -403.737
43 | 1,504.475 | 1,703.666 | 0.323 1,703.989 | 167.792 | 1,567.587 -399.809
44 | 1,388.097 | 1,695.189 | -0.847 | 1,694.343 | -142.339 | 1,862.611 -179.490
45 | 1,405.764 | 1,671.944 | -3.825 | 1,668.119 | 153.157 | 1,922.715 -456.847
46 | 1,461.217 | 1,645.493 | -6.833 1,638.660 | 239.331 | 1,591.319 -461.498
47 | 1,450.405 | 1,631.751 | -7.752 1,623.999 | -52.002 | 2,346.637 -140.914
48 | 2,240.784 | 1,618.809 | -8.442 1,610.367 | 719.137 | 1,517.036 -105.853
49 | 1,438.894 | 1,606.536 | -8.952 | 1,597.585 | -95.915 1,450.440 -78.142
50 | 1,315.386 | 1,590.963 | -9.832 1,581.131 | -151.611 | 1,484.027 -135.054
51 | 1,716.406 | 1,592.524 | -8.317 1,584.207 | -89.418 1,268.628 232.379
52 | 1,395.332 | 1,590.419 | -7.491 1,582.928 | -311.389 | 1,408.047 126.704
53 | 1,633,783 | 1,689.093 | -6.671 1,582.421 | -170.722 | 1,512.339 125.736
54 | 2,275.390 | 1,619.832 | -1.697 1,618.134 | -44.843 1,785.926 763.051
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AIINUIN 4 (AB) NNTASANNISNYINTANSUSUIABULUULEAN-IWNDS (W18 : WUUID)

t Y, T® | A® | Ta® | SO | Yu® €,
55 1 4,024.383 | 1,727.881 | 12.895 | 1,740.776 | 241.832 | 1,598.437 | 2,238.457
56 | 1,534.776 | 1,737.654 | 12.480 | 1,750.134 | -144.445 | 1,903.291 -63.661
57 | 1,485.800 | 1,729.666 9.758 1,739.424 | 139.348 | 1,978.755 -417.491
58 | 1,800.384 | 1,730.679 8.596 1,739.275 | 233431 | 1,687.273 -178.371
59 | 1,440.675 | 1,727.184 | 6.988 1,734.173 | -60.158 | 2,453.309 -246.598
60 | 2,335.031 | 1,728.374 | 6.217 1,734.591 | 715.225 | 1,638.675 -118.278
61 | 1,745.774 | 1,739.841 6.915 1,746.757 | -92.373 1,595.145 107.099
62 | 1,520.304 | 1,743.087 | 6.427 1,749.515 | -154.087 | 1,660.097 -74.841
63 | 1,844,777 | 1,758.569 | 7.631 1,766.200 | -83.309 1,454.812 184.680
64 | 1,564.089 | 1,771.558 | 8.344 1,779.901 | -307.774 | 1,609.179 109.277
65 | 1,576.048 | 1,778.277 | 8.128 1,786.405 | -171.818 | 1,741.562 -33.131
66 | 1,897.522 | 1,794.051 9.144 1,803.195 | -39.685 | 2,045.027 155.960
67 | 1,959.311 | 1,798.993 | 8.586 1,807.578 | 238.997 | 1,663.134 -85.716
68 | 1,815.877 | 1,815.067 | 9.581 1,824.648 | -139.392 | 1,963.996 152.743
69 | 1,933.862 | 1,823.171 9.385 1,832.556 | 138.351 | 2,065.987 -30.134
70 | 2,263.644 | 1,842.246 | 10.673 | 1,852.920 | 239.969 | 1,792.761 197.657
71 | 1,715.203 1 1,849.117 | 10.168 | 1,859.285 | -62.724 | 2,574.509 -77.558
72 | 3,817.368 | 1,920.219 | 18.270 | 1,938.489 | 756.334 | 1,846.116 | 1,242.859
73 1 1,608.717 | 1,926.850 | 16.722 | 1,943.572 | -100.225 | 1,789.485 -237.399
74 | 1,998.729 | 1,953.831 | 18.086 | 1,971.917 | -147.166 | 1,888.608 209.244
75 |1 1,977911 | 1,976.295 | 18.668 | 1,994.963 | -80.355 1,687.189 89.303
76 | 1,990.283 | 2,009.823 | 20.644 | 2,030.467 | -297.749 | 1,858.650 303.094
77 | 2,106.087 | 2,042.599 | 22.257 | 2,064.856 | -163.634 | 2,025.171 247.437
78 | 2,333.293 | 2,079.962 | 24.266 | 2,104.228 | -29.493 | 2,343.225 308.122
79 | 2,966.839 | 2,134.802 | 28.331 | 2,163.133 | 259.624 | 2,023.741 623.614
80 | 2,113.242 | 2,167.521 | 28.914 | 2,196.436 | -136.432 | 2,334.787 89.501
81 | 2,328.690 | 2,196.137 | 28.875 | 2,225.012 | 138.150 | 2,464.981 -6.097
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AIINUIN 4 (AB) NNTASANNISNYINTANSUSUIABULUULEAN-IWNDS (W18 : WUUID)

t Y, T® | A® | Ta® | SO | Yu® €,
82 | 1,857.829 | 2,195.244 | 24917 | 2,220.161 | 219.887 | 2,157.437 -607.152
83 | 1,916.133 | 2,208.331 | 23.344 | 2,231.674 | -70.705 | 2,988.008 -241.304
84 | 2,831.581 | 2,224.005 | 22.324 | 2,246.329 | 751.160 | 2,146.104 -156.427
85 | 1,922.162 | 2,235.350 | 20.864 | 2,256.214 | -107.632 | 2,109.048 -223942
86 | 1,905.519 | 2,246.235 | 19.537 | 2,265.773 | -153.898 | 2,185.418 -203.529
87 | 2,205.380 | 2,266.751 | 19.668 | 2,286.419 | -79.695 1,988.670 19.962
88 | 1,625.215 | 2,268.600 | 17.298 | 2,285.898 | -309.771 | 2,122.264 -363.455
89 | 1,768.805 | 2,268.569 | 14.994 | 2,283.563 | -175.325 | 2,254.070 -353.459
90 | 2,094.544 | 2,275.741 | 13.954 | 2,289.696 | -34.770 | 2,549.319 -159.526
91 | 2,118.292 | 2,268.563 | 11.144 | 2,279.708 | 245.367 | 2,143.276 -431.027
92 | 2,175.007 | 2,281.263 | 11.351 | 2,292.615 | -135.382 | 2,430.764 31.731
93 | 2,186.113 | 2,280.620 | 9.756 2,290.376 | 130.057 | 2,510.263 -244.651
94 | 2,137.420 | 2,272.097 71.326 2,279.423 | 207.554 | 2,208.717 -372.843
95 | 2,271.339 | 2,282.493 | 7.734 2,290.227 | -68.634 | 3,041.387 62.622
96 | 3,662.451 | 2,320.676 | 11.783 | 2,332.459 | 771.702 | 2,224.826 621.064
97 | 2,220.013 | 2,332.223 | 11.751 | 2,343,974 | -107.792 | 2,190.076 -4.813
98 | 2,175.204 | 2,343.245 | 11.654 | 2,354.899 | -154.390 | 2,275.204 -14.872
99 | 2,224.125 | 2,352.395 | 11.321 | 2,363.716 | -81.384 | 2,053.946 -51.079
100 | 2,062.130 | 2,364.118 | 11.375 | 2,375.492 | -309.500 | 2,200.168 8.184
101 | 2,236.920 | 2,377.294 | 11.614 | 2,388.909 | -174.109 | 2,354.139 36.752
102 | 603.233 | 2,303.066 0.200 2,303.266 | -92.683 | 2,548.633 | -1,750.906
103 | 4,035.571 | 2,376.167 9.894 2,386.061 | 294.549 | 2,250.678 | 1,486.938
104 | 2,356.327 | 2,391.240 | 10.582 | 2,401.823 | -131.888 | 2,531.880 105.649
105 | 2,687.518 | 2,409.453 | 11.597 | 2,421.050 | 135.205 | 2,628.605 155.638
106 | 2,339.551 | 2,406.878 9.713 2,416.591 | 197.994 | 2,347.957 -289.054
107 | 2,5645.172 | 2,426.260 | 10.998 | 2,437.258 | -62.111 3,208.961 197.215
108 | 3,158.846 | 2,434.801 | 10.671 | 2,445.473 | 770.045 | 2,337.681 -50.115
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AIINUIN 4 (AB) NISASANNSNYINTANSUSUIABULUULEAN-IWNDS (W18 WUUIN)

t Y, TM | A0 | T.® | SO | Y. e
109 | 2,671.008 | 2,461.815 | 12.844 | 2,474.659 | -96.766 | 2,320.270 333.327
110 | 2,788.985 | 2,497.639 | 15.900 | 2,513.539 | -138.886 | 2,432.155 468.715
111 | 2,685.523 | 2,5625.961 | 17.552 | 2,543.513 | -73.004 | 2,234.013 253.368
112 | 2,463.436 | 2,554.761 | 19.047 | 2,573.808 | -301.911 | 2,399.699 229.423
113 | 2,489.619 | 2,578.216 | 19.633 | 2,597.850 | -171.135 | 2,505.166 89.920
114 | 3,063.547 | 2,625.226 | 23.273 | 2,648.499 | -74.214 | 2,943.048 558.381
115 | 2,543.496 | 2,628.910 | 20.669 | 2,649.579 | 281.334 | 2,517.691 -399.552
116 | 2,899.346 | 2,668.290 | 23.157 | 2,691.447 | -119.264 | 2,826.652 381.655
117 | 3,129.188 | 2,706.279 | 25.129 | 2,731.408 | 145212 | 2,929.402 302.536
118 | 3,100.627 | 2,739.803 | 26.245 | 2,766.048 | 203.657 | 2,703.937 171.225
119 | 2,778.483 | 2,769.703 | 26.731 | 2,796.434 | -59.645 | 3,566.478 74.546
120 | 4,528.398 | 2,843.594 | 33.002 | 2,876.596 | 801.862 | 2,779.829 961.920
121 | 2,803.137 | 2,877.739 | 33.153 | 2,910.892 | -95.995 | 2,772.006 23.308
122 | 2,564.975 | 2,900.742 | 31.804 | 2,932.546 | -145.734 | 2,859.542 -207.031
123 | 3,455.401 | 2,961.759 | 35.688 | 2,997.447 | -53.295 | 2,695.536 595.859
124 | 3,050.620 | 3,014.856 | 38.003 | 3,052.859 | -290.167 | 2,881.724 355.084
125 | 2,942.917 | 3,055.859 | 38.402 | 3,094.261 | -169.111 | 3,020.047 61.193
126 | 4,137.018 | 3,149.024 | 45.683 | 3,194.707 | -37.269 | 3,476.041 | 1,116.971
127 | 248.454 | 3,012.104 | 21.404 | 3,033.508 | 158.141 | 2,914.244 | -3,724.495
128 | 6,977.805 | 3,232.734 | 47.894 | 3,280.628 15.144 3,425.840 | 4,063.561
129 | 3,996.335 | 3,308.598 | 51.613 | 3,360.210 | 164.082 | 3,563.867 570.495
130 | 2,971.682 | 3,331.177 | 47.752 | 3,378.929 | 184.070 | 3,319.284 -592.185
131 | 3,177.008 | 3,371.954 | 46.825 | 3,418.778 | -64.351 4,220.640 -142.276
132 | 5,733.494 | 3,492.950 | 56.687 | 3,549.637 | 851.901 | 3,453.641 | 1,512.854
133 | 3,226.039 | 3,538.478 | 55.203 | 3,593.681 | -103.524 | 3,447.947 -227.602
134 | 2,791.414 | 3,561.493 | 50.923 | 3,612.416 | -167.450 | 3,559.121 -656.533
135 | 4,088.505 | 3,638.370 | 54.374 | 3,692.744 | -35.785 | 3,402.578 529.384
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AIINUIN 4 (AB) NNTASANNISNYINTANSUSUIABULUULEAN-IWNDS (W18 : WUUID)

t Y, T® | A® | Ta® | SO | Yu® €,
136 | 3,375.729 | 3,691.428 | 54.199 | 3,745.627 | -291.055 | 3,576.516 -26.849
137 | 3,852.622 | 3,759.164 | 55,999 | 3,815.163 | -159.978 | 3,777.895 276.106
138 | 5,043,558 | 3,877.216 | 64.250 | 3,941.465 4.595 4,099.606 | 1,265.663
139 | 4,029.839 | 3,938.045 | 63.795 | 4,001.840 | 155.833 | 4,016.984 -69.767
140 | 3,733.371 | 3,987.935 | 61.946 | 4,049.881 5.763 4,213.963 -283.613
141 | 5,039.049 | 4,090.333 | 67.325 | 4,157.658 | 191.373 | 4,341.727 825.086
142 | 3,480.184 | 4,115.418 | 61.708 | 4,177.127 | 155573 | 4,112.776 -861.543
143 | 3,809.798 | 4,162.272 | 59.733 | 4,222.006 | -74.373 | 5,073.907 -302.978
144 | 6,116.525 | 4,273.123 | 66.530 | 4,339.653 | 886.388 | 4,236.129 | 1,042.618
1ng Eef =60,799,299.224

sle,|=7,797.301
1| = 2,690
Y,| 4
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MTNNUIN 5 AmeInsaliazAinuaaniniouasteyaileUseiudeulagnse F5uen

d1uUsEnau (MUY : )

PnauNsNeInsal Y, = 1,932,201 16,009t + 221.8t2
(origin Thiteusuanmu 2545, t fiwhedudow)
t Y, Y, e’ e,| %
1 1,326,112 1,916,513.80 348,574,285,443.240 590,401.80 0.445
2 1,265,188 1,901,170.20 404,473,358,716.840 635,982.20 0.503
3 1,562,839 1,886,270.20 104,607,741,133.440 323,431.20 0.207
4 1,450,151 1,871,813.80 177,799,516,903.840 421,662.80 0.291
5 1,402,858 1,857,801.00 206,973,133,249.000 454,943.00 0.324
6 1,746,959 1,844,231.80 9,461,997,619.840 97,272.80 0.056
7 2,796,187 1,831,106.20 931,380,950,528.640 965,080.80 0.345
8 1,945,090 1,818,424.20 16,044,224,889.640 126,665.80 0.065
9 1,784,567 1,806,185.80 467,372,513.440 21,618.80 0.012
10 1,608,002 1,794,391.00 34,740,859,321.000 186,389.00 0.116
11 1,550,504 1,783,039.80 54,072,898,281.640 232,535.80 0.150
12 1,924,691 1,772,132.20 23,274,187,457.440 152,558.80 0.079
13 1,558,405 1,761,668.20 41,315,928,474.240 203,263.20 0.130
14 1,500,336 1,751,647.80 63,157,620,819.240 251,311.80 0.168
15 1,648,019 1,742,071.00 8,845,778,704.000 94,052.00 0.057
16 1,373,032 1,732,937.80 129,532,184,873.640 359,905.80 0.262
17 1,462,242 1,724,248.20 68,647,248,838.440 262,006.20 0.179
18 1,546,623 1,716,002.20 28,689,313,392.640 169,379.20 0.110
19 1,831,175 1,708,199.80 15,122,899,815.040 122,975.20 0.067
20 1,636,287 1,700,841.00 4,167,218,916.000 64,554.00 0.039
21 2,076,190 1,693,925.80 146,125,918,601.640 382,264.20 0.184
22 1,810,320 1,687,454.20 15,096,004,809.640 122,865.80 0.068
23 1,748,865 1,681,426.20 4,547,991,745.440 67,438.80 0.039
24 2,635,570 1,675,841.80 921,078,217,875.240 959,728.20 0.364
25 1,684,635 1,670,701.00 194,156,356.000 13,934.00 0.008
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MTNUIN 5 (B) AmensallazmanuaannfourettayatleUseiudesulaense 35

LENFIUUTENOU (MUY : UN)

Y

A

Y

2
et

ed

t t Y,
26 1,729,096 1,666,003.80 3,980,625,700.840 63,092.20 0.036
27 2,218,399 1,661,750.20 309,857,886,541.440 556,648.80 0.251
28 1,815,994 1,657,940.20 24,981,003,694.440 158,053.80 0.087
29 1,822,194 1,654,573.80 28,096,531,448.040 167,620.20 0.092
30 2,345,884 1,651,651.00 481,959,458,289.000 694,233.00 0.296
31 1,861,013 1,649,171.80 44,876,694,017.440 211,841.20 0.114
32 2,170,993 1,647,136.20 274,425,946,906.240 523,856.80 0.241
33 2,126,674 1,645,544.20 231,485,884,448.040 481,129.80 0.226
34 1,935,454 1,644,395.80 84,714,875,787.240 291,058.20 0.150
35 1,681,274 1,643,691.00 1,412,481,889.000 37,583.00 0.022
36 2,410,466 1,643,429.80 588,344,532,110.440 767,036.20 0.318
37 1,725,639 1,643,612.20 6,728,395,918.240 82,026.80 0.048
38 1,574,854 1,644,238.20 4,814,167,209.640 69,384.20 0.044
39 743,224 1,645,307.80 813,755,182,222.440 902,083.80 1.214
40 1,235,479 1,646,821.00 169,202,240,964.000 411,342.00 0.333
a1 1,231,873 1,648,777.80 173,809,612,263.040 416,904.80 0.338
a2 1,279,668 1,651,178.20 138,019,828,704.040 371,510.20 0.290
43 1,504,475 1,654,022.20 22,364,365,027.840 149,547.20 0.099
aa 1,388,097 1,657,309.80 72,475,531,683.840 269,212.80 0.194
a5 1,405,764 1,661,041.00 65,166,346,729.000 255,277.00 0.182
a6 1,461,217 1,665,215.80 41,615,510,401.440 203,998.80 0.140
ar 1,450,405 1,669,834.20 48,149,173,812.640 219,429.20 0.151
a8 2,240,784 1,674,896.20 320,229,002,188.840 565,887.80 0.253
49 1,438,894 1,680,401.80 58,326,017,460.840 241,507.80 0.168
50 1,315,386 1,686,351.00 137,615,031,225.000 370,965.00 0.282
51 1,716,406 1,692,743.80 559,899,708.840 23,662.20 0.014
52 1,395,332 1,699,580.20 92,566,967,203.240 304,248.20 0.218
53 1,533,783 1,706,860.20 29,955,717,159.840 173,077.20 0.113
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MTNUIN 5 (B) AmensallazmanuaannfourettayatleUseiudesulaense 35

LENFIUUTENOU (MUY : UN)

t Y, Y, e’ ‘et‘ i—i

54 2,275,390 1,714,583.80 314,503,593,958.440 560,806.20 0.246
55 4,024,383 1,722,751.00 5,297,509,863,424.000 2,301,632.00 | 0.572
56 1,534,776 1,731,361.80 38,645,976,761.640 196,585.80 0.128
57 1,485,800 1,740,416.20 64,829,409,302.440 254,616.20 0.171
58 1,800,384 1,749,914.20 2,547,200,712.040 50,469.80 0.028
59 1,440,675 1,759,855.80 101,876,383,088.640 319,180.80 0.222
60 2,335,031 1,770,241.00 318,987,744,100.000 564,790.00 0.242
61 1,745,774 1,781,069.80 1,245,793,497.640 35,295.80 0.020
62 1,520,304 1,792,342.20 74,004,782,259.240 272,038.20 0.179
63 1,844,777 1,804,058.20 1,658,020,673.440 40,718.80 0.022
64 1,564,089 1,816,217.80 63,568,931,789.440 252,128.80 0.161
65 1,576,048 1,828,821.00 63,894,189,529.000 252,773.00 0.160
66 1,897,522 1,841,867.80 3,097,389,977.640 55,654.20 0.029
67 1,959,311 1,855,358.20 10,806,184,627.840 103,952.80 0.053
68 1,815,877 1,869,292.20 2,853,183,591.040 53,415.20 0.029
69 1,933,862 1,883,669.80 2,519,256,940.840 50,192.20 0.026
70 2,263,644 1,898,491.00 133,336,713,409.000 365,153.00 0.161
71 1,715,203 1,913,755.80 39,423,214,387.840 198,552.80 0.116
72 3,817,368 1,929,464.20 3,564,180,758,054.440 1,887,903.80 | 0.495
73 1,608,717 1,945,616.20 113,501,070,960.640 336,899.20 0.209
74 1,998,729 1,962,211.80 1,333,505,895.840 36,517.20 0.018
75 1,977,911 1,979,251.00 1,795,600.000 1,340.00 0.001
76 1,990,283 1,996,733.80 41,612,820.640 6,450.80 0.003
7 2,106,087 2,014,660.20 8,358,859,758.240 91,426.80 0.043
78 2,333,293 2,033,030.20 90,157,749,063.840 300,262.80 0.129
79 2,966,839 2,051,843.80 837,216,216,023.040 914,995.20 0.308
80 2,113,242 2,071,101.00 1,775,863,881.000 42,141.00 0.020
81 2,328,690 2,090,801.80 56,590,795,699.240 237,888.20 0.102
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MTNUIN 5 (B) AmensallazmanuaannfourettayatleUseiudesulaense 35

LENFIUUTENOU (MUY : UN)

t Y, Y, e’ ‘et‘ i—i
82 1,857,829 2,110,946.20 64,068,316,935.840 253,117.20 0.136
83 1,916,133 2,131,534.20 46,397,676,961.440 215,401.20 0.112
84 2,831,581 2,152,565.80 461,061,641,831.040 679,015.20 0.240
85 1,922,162 2,174,041.00 63,443,030,641.000 251,879.00 0.131
86 1,905,519 2,195,959.80 84,355,858,304.640 290,440.80 0.152
87 2,205,380 2,218,322.20 167,500,540.840 12,942.20 0.006
88 1,625,215 2,241,128.20 379,349,069,934.240 615,913.20 0.379
89 1,768,805 2,264,377.80 245,592,400,099.840 495,572.80 0.280
90 2,094 544 2,288,071.00 37,452,699,729.000 193,527.00 0.092
91 2,118,292 2,312,207.80 37,603,337,489.640 193,915.80 0.092
92 2,175,007 2,336,788.20 26,173,156,673.440 161,781.20 0.074
93 2,186,113 2,361,812.20 30,870,208,880.640 175,699.20 0.080
94 2,137,420 2,387,279.80 62,429,919,656.040 249,859.80 0.117
95 2,271,339 2,413,191.00 20,121,989,904.000 141,852.00 0.062
96 3,662,451 2,439,545.80 1,495,497,128,187.040 1,222,905.20 | 0.334
97 2,220,013 2,466,344.20 60,679,060,093.440 246,331.20 0.111
98 2,175,204 2,493 586.20 101,367,225,276.840 318,382.20 0.146
99 2,224,125 2,521,271.80 88,296,220,750.240 297,146.80 0.134
100 | 2,062,130 2,549,401.00 237,433,027,441.000 487,271.00 0.236
101 2,236,920 2,577,973.80 116,317,694,494.440 341,053.80 0.152
102 603,233 2,606,990.20 4,015,042,916,551.840 2,003,757.20 | 3.322
103 4,035,571 2,636,450.20 1,957,539,012,992.640 1,399,120.80 | 0.347
104 2,356,327 2,666,353.80 96,116,616,718.240 310,026.80 0.132
105 | 2,687,518 2,696,701.00 84,327,489.000 9,183.00 0.003
106 | 2,339,551 2,727,491.80 150,498,064,304.640 387,940.80 0.166
107 2,545,172 2,758,726.20 45,605,396,337.640 213,554.20 0.084
108 3,158,846 2,790,404.20 135,749,359,987.240 368,441.80 0.117
109 2,671,008 2,822,525.80 22,957,643,716.840 151,517.80 0.057
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MTNUIN 5 (B) AmensallazmanuaannfourettayatleUseiudesulaense 35

LENFIUUTENOU (MUY : UN)

Y

~

Y

2
et

e

t t Y,
110 | 2,788,985 | 2,855,091.00 4,370,003,236.000 66,106.00 0.024
111 | 2,685,523 | 2,888,099.80 41,037,359,898.240 202,576.80 0.075
112 | 2,463,436 | 2,921,552.20 209,870,452,702.440 458,116.20 0.186
113 | 2,489,619 | 2,955,448.20 216,996,843,572.640 465,829.20 0.187
114 | 3,063,547 | 2,989,787.80 5,440,419,584.640 73,759.20 0.024
115 | 2,543,496 | 3,024,571.00 231,433,155,625.000 481,075.00 0.189
116 | 2,899,346 | 3,059,797.80 25,744,780,123.240 160,451.80 0.055
117 | 3,129,188 | 3,095,468.20 1,137,024,912.040 33,719.80 0.011
118 | 3,100,627 | 3,131,582.20 958,224,407.040 30,955.20 0.010
119 | 2,778,483 | 3,168,139.80 151,832,421,786.240 389,656.80 0.140
120 | 4,528,398 | 3,205,141.00 1,751,009,088,049.000 1,323,257.00 0.292
121 | 2,803,137 | 3,242,585.80 193,115,247,821.440 439,448.80 0.157
122 | 2,564,975 | 3,280,474.20 511,939,105,200.640 715,499.20 0.279
123 | 3,455,401 | 3,318,806.20 18,658,139,387.040 136,594.80 0.040
124 | 3,050,620 | 3,357,581.80 94,225,546,659.240 306,961.80 0.101
125 | 2,942,917 | 3,396,801.00 206,010,685,456.000 453,884.00 0.154
126 | 4,137,018 | 3,436,463.80 490,776,187,137.640 700,554.20 0.169
127 248,454 3,476,570.20 | 13,875,805,290,585.600 | 3,725,024.20 | 14.993
128 | 6,977,805 | 3,517,120.20 | 11,976,339,284,951.000 | 3,460,684.80 0.496
129 | 3,996,335 | 3,558,113.80 192,037,820,129.440 438,221.20 0.110
130 | 2,971,682 | 3,599,551.00 394,219,481,161.000 627,869.00 0.211
131 | 3,177,008 | 3,641,431.80 215,689,466,006.440 464,423.80 0.146
132 | 5,733,494 | 3,683,756.20 4,201,425,048,748.840 2,049,737.80 0.358
133 | 3,226,039 | 3,726,524.20 250,485,435,419.040 500,485.20 0.155
134 | 2,791,414 | 3,769,735.80 957,113,544,355.241 978,321.80 0.350
135 | 4,088,505 | 3,813,391.00 75,687,712,996.000 275,114.00 0.067
136 | 3,375,729 | 3,857,489.80 232,093,468,416.640 481,760.80 0.143
137 | 3,852,622 | 3,902,032.20 2,441,367,864.040 49,410.20 0.013
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MTNUIN 5 (B) AmensallazmanuaannfourettayatleUseiudesulaense 35

LENFIUUTENOU (MUY : UN)

t Y, Y, e’ ‘et‘ i—i
138 | 5,043,558 | 3,947,018.20 | 1,202,399,532,984.040 | 1,096,539.80 | 0.217
139 | 4,029,839 | 3,992,447.80 1,398,101,837.440 37,391.20 | 0.009
140 | 3,733,371 | 4,038,321.00 92,994,502,500.000 304,950.00 | 0.082
141 | 5,039,049 | 4,084,637.80 | 910,900,738,685.440 954,411.20 | 0.189
142 | 3,480,184 | 4,131,398.20 | 424,079,934,281.640 651,214.20 | 0.187
143 | 3,809,798 | 4,178,602.20 | 136,016,537,937.640 368,804.20 | 0.097
144 | 6,116,525 | 4,226,249.80 | 3,573,140,331,735.040 | 1,890,275.20 | 0.309

lng  Te? =72187,438,767,857

Sle,|=62,528,853.60

sl
Y

t

=11.6143




AITIRUIN 6 ANLRAYLAFBUTLUU 12 AU (MU18 : WUUIN)
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HATIN 12 | WATINURIHA N

t Y \Fou 591 12 \fiou MA WoMA =S

1 1,326.112 1,548.658
2 1,265.188 1,566.419
3 1,562.839 1,615.638
4 1,450.151 1,782.036
5 1,402.858 1,652.958
6 1,746.959 20,363.148 1,694.480
7 2,796.187 20,595.441 40,958.589 1,706.608 | 1,089.579 | 2,664.604
8 1,945.090 20,830.589 41,426.030 1,726.085 219.005 1,679.161
9 1,784.567 20,915.769 41,746.358 1,739.432 45.135 1,704.182
10 1,608.002 20,838.650 41,754.419 1,739.767 -131.765 | 1,713.075
11 1,550.504 20,898.034 41,736.684 1,739.029 -188.525 | 1,764.065
12 1,924.691 20,697.698 41,595.732 1,733.156 191.536 977.872
13 1,558.405 19,732.686 40,430.384 1,684.599 -126.194 | 1,780.951
14 1,500.336 19,423.883 39,156.569 1,631.524 -131.188 | 1,801.567
15 1,648.019 19,715.506 39,139.389 1,630.808 17.211 1,700.818
16 1,373.032 19,917.824 39,633.330 1,651.389 -278.357 | 1,704.917
17 1,462.242 20,116.185 40,034.009 1,668.084 -205.842 | 1,712.342
18 1,546.623 20,827.064 40,943.249 1,705.969 -159.346 | 1,494.144
19 1,831.175 20,953.294 41,780.358 1,740.848 90.327 1,699.592
20 1,636.287 21,182.054 42,135.348 1,755.640 -119.353 | 1,370.358
21 2,076.190 21,752.434 42,934.488 1,788.937 287.253 1,995.805
22 1,810.320 22,195.396 43,947.830 1,831.160 -20.840 1,915.393
23 1,748.865 22,555.348 44,750.744 1,864.614 -115.749 | 1,962.426
24 2,635.570 23,354.609 45,909.957 1,912.915 722.655 1,688.751
25 1,684.635 23,384.447 46,739.056 1,947.461 -262.826 | 1,907.181




AISIUIN 6 (AD) ANLRABLAFDUNLUY 12 LHau (W28 : Wuum)
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HATIN 12 | WATINURIHA N

‘ Y \Fou 591 12 \fiou MA WoMA T YS

26 1,729.096 23,919.153 47,303.600 1,970.983 -241.887 | 2,030.327
27 2,218.399 23,969.637 47,888.790 1,995.366 223.033 | 2,271.198
28 1,815.994 24,094.771 48,064.408 2,002.684 -186.690 | 2,147.879
29 1,822.194 24,027.180 48,121.951 2,005.081 -182.887 | 2,072.294
30 2,345.884 23,802.076 47,829.256 1,992.886 352.998 | 2,293.405
31 1,861.013 23,843.080 47,645.156 1,985.215 -124.202 | 1,729.430
32 2,170.993 23,688.838 47,531.918 1,980.497 190.496 1,905.064
33 2,126.674 22,213.663 45,902.501 1,912.604 214.070 | 2,046.289
34 1,935.454 21,633.148 43,846.811 1,826.950 108.504 | 2,040.527
35 1,681.274 21,042.827 42,675.975 1,778.166 -96.892 1,894.835
36 2,410.466 19,976.611 41,019.438 1,709.143 701.323 1,463.647
37 1,725.639 19,620.073 39,596.684 1,649.862 75777 1,948.185
38 1,574.854 18,837.177 38,457.250 1,602.385 -27.531 1,876.085
39 743.224 18,116.267 36,953.444 1,5639.727 -796.503 796.023
40 1,235.479 17,642.030 35,758.297 1,489.929 -254.450 | 1,567.364
a1 1,231.873 17,411.161 35,053.191 1,460.550 -228.677 | 1,481.973
a4z 1,279.668 17,241.479 34,652.640 1,443.860 -164.192 | 1,227.189
a3 1,504.475 16,954.734 34,196.213 1,424.842 79.633 1,372.892
a4 1,388.097 16,695.266 33,650.000 1,402.083 -13.986 1,122.168
a5 1,405.764 17,668.448 34,363.714 1,431.821 -26.057 1,325.379
a6 1,461.217 17,828.301 35,496.749 1,479.031 -17.814 1,566.290
a7 1,450.405 18,130.211 35,958.512 1,498.271 -47.866 1,663.966
a8 2,240.784 19,125.933 37,256.144 1,552.339 688.445 1,293.965
a9 1,438.894 21,645.841 40,771.774 1,698.824 -259.930 | 1,661.440
50 1,315.386 21,792.520 43,438.361 1,809.932 -494.546 | 1,616.617
51 1,716.406 21,872.556 43,665.076 1,819.378 -102.972 | 1,769.205




AISIUIN 6 (AD) ANLRABLAFDUNLUY 12 LHau (W28 : Wuum)
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HATIN 12 | WATINURIHA N

t Y \Fou 591 12 \fiou MA WoMA =S

52 1,395.332 22,211.723 44,084.279 1,836.845 -441.513 | 1,727.217
53 1,533,783 22,201.993 44,413.716 1,850.572 -316.789 | 1,783.883
54 2,275.390 22,296.240 44,498.233 1,854.093 421.297 2,222.911
55 4,024.383 22,603.120 44,899.360 1,870.807 | 2,153.576 | 3,892.800
56 1,534,776 22,808.038 45,411.158 1,892.132 -357.356 | 1,268.847
57 1,485.800 22,936.409 45,744.447 1,906.019 -420.219 | 1,405.415
58 1,800.384 23,105.166 46,041.575 1,918.399 -118.015 | 1,905.457
59 1,440.675 23,147.431 46,252.597 1,927.192 -486.517 | 1,654.236
60 2,335.031 22,169.563 45,916.994 1,913.208 421.823 1,388.212
61 1,745.774 20,704.491 43,474.054 1,811.419 -65.645 1,968.320
62 1,520.304 20,985.592 41,690.083 1,737.087 -216.783 | 1,821.535
63 1,844.777 21,433.654 42,419.246 1,767.469 77.308 1,897.576
64 1,564.089 21,896.914 43,330.568 1,805.440 -241.351 | 1,895.974
65 1,576.048 22,171.442 44,068.356 1,836.182 -260.134 | 1,826.148
66 1,897.522 23,653.779 45,825.221 1,909.384 -11.862 1,845.043
67 1,959.311 23,516.722 47,170.501 1,965.438 -6.127 1,827.728
68 1,815.877 23,995.147 47,511.869 1,979.661 -163.784 | 1,549.948
69 1,933.862 24,128.281 48,123.428 2,005.143 -71.281 1,853.477
70 2,263.644 24.554.475 48,682.756 2,028.448 235.196 2,368.717
71 1,715.203 25,084.514 49,638.989 2,068.291 -353.088 | 1,928.764
72 3,817.368 25,520.285 50,604.799 2,108.533 | 1,708.835 | 2,870.549
73 1,608.717 26,527.813 52,048.098 2,168.671 -559.954 | 1,831.263
74 1,998.729 26,825.178 53,352.991 2,223.041 -224.312 | 2,299.960
75 1977911 27,220.006 54,045.184 2,251.883 -273.972 | 2,030.710
76 1,990.283 26,814.191 54,034.197 2,251.425 -261.142 | 2,322.168
7 2,106.087 27,015.121 53,829.312 2,242.888 -136.801 | 2,356.187




AISIUIN 6 (AD) ANLRABLAFDUNLUY 12 LHau (W28 : Wuum)
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HATIN 12 | WATINURIHA N
‘ Y \Fou 591 12 \fiou MA WoMA T YS
78 2,333,293 26,029.334 53,044.455 2,210.186 123.107 | 2,280.814
79 2,966.839 26,342.779 52,372.113 2,182.171 784.668 | 2,835.256
80 2,113.242 26,249.569 52,592.348 2,191.348 -78.106 1,847.313
81 2,328.690 26,477.038 52,726.607 2,196.942 131.748 2,248.305
82 1,857.829 26,111.970 52,589.008 2,191.209 -333.380 | 1,962.902
83 1,916.133 25,774.688 51,886.658 2,161.944 -245.811 | 2,129.694
84 2,831.581 25,535.939 51,310.627 2,137.943 693.638 1,884.762
85 1,922.162 24.687.392 50,223.331 2,092.639 -170.477 | 2,144,708
86 1,905.519 24,749.157 49,436.549 2,059.856 -154.337 | 2,206.750
87 2,205.380 24,606.580 49,355.737 2,056.489 148.891 2,258.179
88 1,625.215 24,886.171 49,492.751 2,062.198 -436.983 | 1,957.100
89 1,768.805 25,241.377 50,127.548 2,088.648 -319.843 | 2,018.905
90 2,094,544 26,072.247 51,313.624 2,138.068 -43.524 2,042.065
91 2,118.292 26,370.098 52,442.345 2,185.098 -66.806 1,986.709
92 2,175.007 26,639.783 53,009.881 2,208.745 -33.738 1,909.078
93 2,186.113 26,658.528 53,298.311 2,220.763 -34.650 2,105.728
94 2,137.420 27,095.443 53,753.971 2,239.749 -102.329 | 2,242.493
95 2,271.339 27,563.558 54,659.001 2,277.458 -6.119 2,484.900
96 3,662.451 26,072.247 53,635.805 2,2304.825 1,427.626 | 2,715.632
97 2,220.013 27,989.526 54,061.773 2,252.574 -32.561 2,442.559
98 2,175.204 28,170.846 56,160.372 2,340.016 -164.812 | 2,476.435
99 2,224.125 28,672.251 56,843.097 2,368.462 -144.337 | 2,276.924
100 | 2,062.130 28,874.382 57,546.633 2,397.776 -335.646 | 2,394.015
101 | 2,236.920 29,148.215 58,022.597 2,417.608 -180.688 | 2,487.020
102 603.233 28,644.610 57,792.825 2,408.034 | -1,804.801 | 550.754
103 | 4,035.571 29,095.605 57,740.215 2,405.842 | 1,629.729 | 3,903.988




AISIUIN 6 (AD) ANLRABLAFDUNLUY 12 LHau (W28 : Wuum)
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HATIN 12 | WATINURIHA N
t Y \Fou 591 12 \fiou MA WoMA =S
104 | 2,356.327 29,709.386 58,804.991 2,450.208 -93.881 2,090.398
105 | 2,687.518 30,170.784 59,880.170 2,495.007 192.511 2,607.133
106 | 2,339.551 30,572.090 60,742.874 2,530.953 -191.402 | 2,444.624
107 | 2,545.172 30,824.789 61,396.879 2,558.203 -13.031 2,7158.733
108 | 3,158.846 33,285.103 64,109.892 2,671.246 487.601 2,212.027
109 | 2,671.008 31,793.028 65,078.131 2,711.589 -40.581 2,893.554
110 | 2,788.985 32,336.047 64,129.075 2,672.045 116.940 | 3,090.216
111 | 2,685.523 32,777.717 65,113.764 2,713.074 -27.550 2,138.322
112 | 2,463.436 33,538.793 66,316.510 2,763.188 -299.752 | 2,795.321
113 | 2,489.619 33,772.104 67,310.897 2,804.621 -315.002 | 2,739.719
114 | 3,063.547 35,141.656 68,913.760 2,871.407 192.140 3,011.068
115 | 2,543.496 35,273.785 70,415.441 LRCICRN N -390.481 | 2,411.913
116 | 2,899.346 35,049.775 70,323.560 2,930.148 -30.802 2,633.417
117 | 3,129.188 35,819.653 70,869.428 2,952.893 176.295 3,048.803
118 | 3,100.627 36,406.837 72,226.490 3,009.437 91.190 3,205.700
119 | 2,778.483 36,860.135 13,266.972 3,052.791 -274.308 | 2,992.044
120 | 4,528.398 37,933.606 74,793.741 3,116.406 1,411.992 | 3,581.579
121 | 2,803.137 35,141.656 73,075.262 3,044.803 -241.666 | 3,025.683
122 | 2,564.975 39,220.115 74,361.771 3,098.407 -533.432 | 2,866.206
123 | 3,455.401 40,087.262 79,307.377 3,304.474 150.927 3,508.200
124 | 3,050.620 39,958.317 80,045.579 3,335.232 -284.612 | 3,382.505
125 | 2,942.917 40,356.842 80,315.159 3,346.465 -403.548 | 3,193.017
126 | 4,137.018 41,561.938 81,918.780 3,413.283 723.736 4,084.539
127 248.454 41,984.840 83,546.778 3,481.116 | -3,729.570 | -380.037
128 | 6,977.805 42,211.279 84,196.119 3,508.172 | 3,469.633 | 6,711.876
129 | 3,996.335 42,844.383 85,055.662 3,543,986 452.349 3,915.950




AISIUIN 6 (AD) ANLRABLAFDUNLUY 12 LHau (W28 : Wuum)
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HATIN 12 | WATINURIHA N

‘ Y \Fou 591 12 \fiou MA WoMA T YS
130 | 2,971.682 43,169.492 86,013.875 3,583.911 -612.229 | 3,076.755
131 | 3,177.008 44,079.197 87,248.689 3,635.362 -0458.354 | 3,390.569
132 | 5,733.494 44,985.737 89,064.934 3,711.039 | 2,022.455 | 4,786.675
133 | 3,226.039 49,264.030 94,249.767 3,927.074 -701.035 | 3,448.585
134 | 2,791.414 46,019.596 95,283.626 3,970.151 | -1,178.737 | 3,092.645
135 | 4,088.505 47,062.310 93,081.906 3,878.413 210.092 | 4,141.304
136 | 3,375.729 47,570.812 94,633.122 3,943.047 -567.318 | 3,707.614
137 | 3,852.622 48,203.602 95,774.414 3,990.601 -137.979 | 4,102.722
138 | 5,043.558 48,586.633 96,790.235 4,032.926 | 1,010.632 | 4,991.079
139 | 4,029.839 3,898.256
140 | 3,733.371 3,467.442
141 | 5,039.049 4,958.664
142 | 3,480.184 3,585.257
143 | 3,809.798 4,023.359
144 1 6,116.525 5,169.706




AMANUIN U

ToyalleuseiudeSulaensslunsusssivan (Ussumanday) vesusem neuseiudin 911n

LWBL) FILARDUNNTIAN W.A. 2506 09 LHOUSUINAL N.A. 2558



ATAUIN 1 ANINGANITNAABUIAIIEIUTDINBY Uosdul [5]

M = SSav _ (AY)*
SSyy (Y -Y)?

ATINEARINIT My

AMNEAgINIT M =4-M,_|

NIINAFDUNIUAY? p=a N1INAFDUDNINN P =

115

2
P

n

0.10 0.05 0.01
10 LEpt 1.062 0.752
11 1.280 1.096 0.792
12 1.306 1.128 0.828
13 1.329 1.156 0.862
14 1.351 1.182 0.893
15 1.370 1.205 0.922
16 1.388 1.227 0.949
17 1.405 1.247 0.947
18 1.420 1.266 0.998
19 1.434 1.283 1.020
20 1.447 1.300 1.041
21 1.460 1.315 1.060
22 1.471 1.329 1.078
23 1.482 1.342 1.096
24 1.492 1.355 1.112
25 1.502 1.367 1.128
26 1.511 1.378 1.143
27 1.520 1.389 1.157
28 1.528 1.399 1.170
29 1.535 1.409 1.183




AMIAUIN 1 (51D) AINOANIINAEBUSRTIEIUTIWOY UpEiuY

116

P
n
0.10 0.05 0.01
30 1.543 1.418 1.195
32 1.557 1.436 1.218
34 1.569 1.451 1.239
36 1.581 1.466 1.259
38 1.592 1.480 1.277
40 1.602 1.492 1.293
a2 1.611 1.504 1.309
a4 1.620 1.515 1.324
a6 1.628 1.525 1.338
a8 1.635 1.534 1.351
50 1.642 1.544 1.363
55 1.659 1.564 1.391
60 1.673 1.582 1.415
65 1.685 1.598 1.437
70 1.697 1.612 1.457
75 1.707 1.625 1.474
80 1.716 1.636 1.490
85 1.724 1.647 1.505
90 1.732 1.657 1.518
95 1.739 1.666 1.531
100 1.745 1.674 1.542
110 1.757 1.689 1.563
120 1.767 1.702 1.581
130 1.776 1.714 1.597
140 1.784 1.724 1.611
150 1.792 1.733 1.624
160 1.798 1.741 1.638
170 1.804 1.749 1.647




AMIAUIN 1 (51D) AINOANIINAEBUSRTIEIUTIWOY UpEiuY

117

P
n

0.10 0.05 0.01
180 1.810 1.756 1.656
190 1.815 1.763 1.665
200 1.819 1.768 1.674
250 1.838 1.793 1.708
300 1.852 1.811 1.733
350 1.863 1.825 1.752
400 1.872 1.836 1.768
450 1.879 1.845 1.781
500 1.886 1.853 1.793
600 1.895 1.866 1.811
800 1.909 1.884 1.836
1000 1.919 1.896 1.853
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