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"Surveillance is the continuous scrutiny of the factors that determine the 

occurrence and distribution of disease and other conditions of ill health. Surveillance is 

essential for effective control and prevention and includes the collection, analysis 

interpretation and distribution of relevant data for action" (WHO, 1978) 
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2.2.1.2 ~9iiliUU"l~~&.IlPI$'il~i (Moving Average (MA) Model) 
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lmui~oul~wnwil& mj; -I < 8, TI 

P ~ I L u u  MA(2) 

= P +  at - 8, at-, - 8,0,, 
~mui&uZuwnfiulrii ~ d i !  el+ e2 < I 

8, - e2 < 1 

-Ice,< 
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(Autoregressive Integrated Moving Model) bi?UOid6~.(~,d,q) $$LLuu~~I~K.~? 
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( I  - (bli3X1 - B)ZT = 6 + ( I  - B,R)~ ,  
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2.2.1.5 I%~LLUU ARlMA ~~'ilu'ildd~:n'ilu~~nia 
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Q P ( B S )  = (I - QSBS - Q 2 J ~ Z s  - ... - Q l > s ~ P S )  

B ~ ( R . )  = (I - B ~ B I  - B,,B'~ - ... - B ~ ~ B Q ~ )  
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i ~ rn~~~u f iu idu in  I ~ r n ~ ~ ~ u ~ u ~ o ~ o l d n ~ u ~ ~ n i d ~ i ~ f i u  I udqu cis8 I PIIUL~RI (Y,, 
J 

Y,,,) ; t = 1,2, ... ~~~mpl~1uKu6ua'r3~~&u~::~i1~o~nsu~~n1nLi1~fiu I PIIUL~RI LLA:: p, GI 



iwsi:a:~unisn'iuumo'u6u~:dT:uimii p, ,in:: T m ~ l % ~ " f l ~ n ~ y n s u ~ q ( ~ i ~ ~ i  ,. 
ui?i~~si::G ~~nun'iLJ~:ui~ld&~~~ l j k  LLR:: 4kk L L R : ~ U ~ ~ I  ~~d~n'~uKmfiu&~~w'udm'~oui~~~ 

uo:: ' 4 ~ ~ n ' i u & ~ ~ ~ u w ' u 6 ~ ~ U 6 ~ ~ d l . 1 "  SACF (Sample Aulocorrelation Function) LLR: 

"fl~fi%uo'mfiv~uw'u6~oudi~~il~~~ SPACF (~arnpie Partial Autocorrelation Function) 

k-I A 

b k k  - x $ k - l , j ( b k - j )  
j = I  

J k k  = ,k = 2,3, .... 
k-l 

1- ~ d k - l , , f F j )  



~ai?u'i~nis~ijonK~uuuTrnunio~ll'wu~iuuh~~~h~ud~WYW~o~tiiOT10di~ /jk LL~:: 

dM n i r f~n~! i~udtGu~~~din i~nqwj  p,, LIIP:: & W , ~ J ~ I ~ ~ ~ U ~ ~ ~ ~ W U I ~ S ~ ~ : : W O J M T I U  

pk UR:: #M~04nf::~?unlf AR, MA LLA: ARIMA d c ~ ~ i l l  
J 

mid 1 ~wo~::I&r~onnt::u~uni~u(~::6udiu tilumi~ruu ARIMA nrnno.1 di~%#aynoyntu 

L ~ ~ 1 d ~ ~ 1 7 C U 1  

J dim%ns::u?unis AR, MA ufi: ARIMA ~<GU€IU 1 ~ 9 l t ~ l ~ ~ ~ l ~ o 4 r b ; ~ 7  

PACF , 

m i  #kk q 5 h q . 1 6  k = I un::~rii 

fuotdok>i 

Pii  4~ q::d~iiqqd k = 1,2 un::~rii 

f U  0 Ldo k >2 

tii +kk nmn~otii.rtam~~auru::~ k>l 

61 #& nrnn.rotii.rt~m~?~ru::~ k>l 

61 4M firnn~stii~t~miSauA'~uBn 

k = l  

sduuu 
d 

AR(2) 

MA(I) 

MA(2) 

ARMA(I ,I) 

ACF 

61 pk nrnfi.rodi~tam~~a~ru::M' k >I 

61 pk t9rn~~odiqf~rn~h~nr:: i  k >I 

d i  pk q:ddif)4d k = I ufi:rviiriu o 
.d 

LUO k >I 

61 pk '9::~61gd k = I  ,2 ~~fix~riifiu 
J 

0 LUO k>2 

61 pk n r n n ~ u ~ i ~ ~ a m i S ~ ~ A ' ~ ~ i n ~ / j n  

k = l  



SLU Pl~RPlOLy ~I~OBLRL~~QM~LS~SLUP~~~~L~~LO~LULRMU$ L#ll$~MbklnQMldUSLUnLy 
re- 

nnii~yfl_ahnw~uu~buonu~ii~fii -- Y gn&nyn~u_o~nl&u~~og~p~p (IS~] pa~enbs-!to) EQM 

CjLY'd\$gMLJiflLl$ Uf11 Y ~)No~MQ~M~Ls,~~&~~MM~,o~QM~u:U~~ LU I"' '& 'Z 'I = Y Uf11 

~U~~~U~QSMB~M~~MMU]~~N~~LI~MI~~L~L~~~QM~~U~,SML~ r rr - l UldUMLyEQLL~nLynQMUM2M11 
r-- 

1 ELF Y ugiiu 'e r~~mLn:JpLyn;irF1b- 'A = 'a bL~UMQUnlWlL!dEQIL j~vds:uii j3vs r w 

L~~L~L~::~~QM~LSI~JLU~~U VWIUV nnii~yron~g~~k~p~a~rn~in~~un_oh~kb~un~ub 
a 

MULR ~wL~~u~BM~LsI~LLuP~~I:~ ~\o~M,~~,MR~M~~R~I~LMMw~L~ LLflBMWUSLU2k3lI fe) 
r - r 
~~~MLUM~~~L~~Q~~~~~~~~RM~~~O~~LSMSLUL~~SU:~~~~~~~L~R~L~~~SLU 



?"snidFu'ulfi~uudiuFuniswuintd fi8ynoynsur?c~iduniu?Tih&uu i d n i ~ r ~ d i  

~fmu~~ldrflu?"sn~sdlri~u.i(ou~.i(~~nilriuinlunis ~ i ~ ~ ~ k ~ : d i ~ r ' u P l 1 i ~ ~ ~ m " ~ ~ ~ ~ ~ d i  
2 .J 4 

wuin~d~:uin~uuuo~~uunmidnwuinsmn~non~.i(momn~n~fuA'nwm:u"o~nd~nsu~ats~ 

~ ~ u ~ l m d . i u n i s ~ i n i r ? 1 ' u n ~ ~ ~ 2 ~ ~ n i d ~ u 2 f i ~ u u n ~ ~ r ~ u ~ r ~ u u r o n ~ ~ w r ~ u u ~ ~ u n  (Single 
" 

Exponential Smoothing Method) ? ~ n i d ~ ~ l f i d ~ ~ f i o d n ? d ~ ~ ~ ~ ~ f l n ~ f ~ ~ l d ~ ~ a ~ ( ~  (Double 

Exponential Smoothing Method) ?Tihninnlu~nsduo~falPM' (Holt's Forecast Method) ??in17 

wu~nsdu'yo~?urmor'(winter's Forcast Method) 

r. r 
2.2.2.1 ~ I ~ ~ ? u ~ G L ~ ~ u ~ ~ ~ L ~ I u ~ L L U U L ~ I I ~ ~ ' I ~ ~ ( S ~ ~ ~ I ~  Exponential Smoothing) 



4 4  a zo d~~I.~d~iso&uds:~n~d3ulfiisuu id1odf:uhq o tin: I Gnwu~nsdq:diodri;On 
A J 

Rquumdi a a~1mu~~1d~:i8on~i7 a odszuilq 0.05 tmr: 0.3 dd~is:oiud~taiurdnuu 

rrdnd' i l  nqsdon l i i ~ i j n  d1uSIU S, , i$o$uniI W i t ~ i i ~ d r ' u l f i i s ~  d ~ n i t i i ~ u q n r ~ i d q  
A 

S, q:diuio.ll#d~ s,, , s,., , ..., s,, s,buqo iuons~ud16~diw so ~ : t ~ ~ u i s n u i d i  s oiqmo 1 

ILIW bio=~wGnwuinsdq:diodn'iuumhi6um"w so itn:di7od1~n1srZoniiquumdq so idw 14 
J d~Lanuuoqoynsuiqn7dio~ 

2.2.2.2 ' i ~ n l s d s ' u ~ ~ l ' ~ ~ u ~ ' ~ 4 ~ ~ 4 L L ~ ~ L n 2 1 ~ n ' 1 n " 4 ( ~ o b 1  Exponential 

Smoothing Method) 



2.2.2.3 ?2ini5um.lfani (Holt's Forecast Method) 

d u ~ h ; j i ? ~ n i s ~ n ~ ~ n n ~ ~ ~ i s i ~ ~ m ~ ~ d ~ ~ ~ f i ~ ~ ~ f l n ~ m ' ~ ~ o  a (o<a<i) an:: y 
A (o<y<i) aq~nwuinsniq::6oiD.lriiuum~ji;dnoqd ~uni'ysiiiuumyuj~n~i::~~~i~i~nriiuum~a~ 

~ o o ~ ~ ~ f i ~ d f r ~ n ~ ~ d i ~ ~ ~ ~ d d i ~ 1 ~ u n i 1 ~ u 1 n ~ ~ ~ u u i ~ ~ ~ d ~ ~ f i n 1 ~ ~ u 1 n ~ ~ u ' n ~ i ~ ~ l i m  
J 

~~nou~au~ tgmun t$~ns i~c id i~~~ i~ump i i~~m"u  S, un:: j, 



2.2.2.4 ?~ni'iua.r?uimaj (Winter's Forecast Method) 



2.2.3 n i s ~ r n 5 1 ~ 6 ~ ~ n s u r ? n l u u n w 1 ~ ~ ~  (Classical Decomposition Method) 

od6do:nouuoqoynsu~7piq 41~~un76i~flu 3 o~nijstnouutTn jno ~~niJt:nou~~u~ 

16u - ?j%ls(trend - cycle component) o~Pills:nouqqn~n(seasona~ component) ~~n todR 
" 

ds:nouWdnf u~ooddds:nourd~u~u~o(ire~ular or remainder component) rm:olj6u 
J 

Tmcl?~uuno~uids:n~~~:1dim'~~~uudiuo'uniswcl~n~dd1 Y, un:iTunmiuuun!tii1 miuuu 

~ u n o d u i d s = n ~  a~ l " l~un lb id~  2 m'?~uAo 

2.2.3.1 $ ~ L L U U L ~ ~ U ~ ~  (Additive Model) 

Y, = 7; + S, + E,  

2.2.3.2 miiruui?dqjna (Multiplicalive Model) 

Y/ = T, * S t  * E l  

lmuji 

Y, Zo Piiuodoynsumq m ~ ~ U L ~ A I  t 
i 

E, Zo d i ~ l n i r n ~ ~ ~ n ~ u ~ u  

7; od6d7:fl8~Ll~7T6~-?~<fl~ PllUL7A1 t ~ . J I ~ U + ~ I ~ ~ : D ~ I U ~ ~ L L U U W ~  

~ I U ~ U ~ U ~ I  (low-order polynomial) 1 - d ~  T, = Po O, P,t Lln:T, = Po 4- P,t 4- P2l2 

1flu6u 



npi muypnpybpnnr~@ 

~L?QOC,M (u~u6(3gbnbpii~yn[!i ''[I) ""~~~x, + "' -1: l'z~zx, + "ljlx, = 'S 
npi (~U~UOUWO~ leuoseas) MLU 

b~~b~~~l~~~@kn~ll~fl~~~::bb~~~& I LartinLu PU u~uGlbnou:~r(y~~ 'S a r 



v :  u d 
2.2.4.1 ? ~ n 1 5 ~ M u l ~ u n n ~ r i l n ' u ~  (Simple Average Method) 

-- # 

2.2.4.2 ? s ~ 1 1 & u ~ s d d 1  q m  (Least Absolute Value Method) 

i~u~~n~t~i1u~mvipi7Laiuri~~E7v~n d+oifiu~nn~nfiun~r~~+~&umrs 

(Linear Prograrnrn~ng Techn~que) ~ m ~ ~ v 6 n n i ~ ~ l ~ ~ ~ ~ ~ a ~ ~ o ~ p i 1 & ~ ~ f d ~ n d f l ~  
A Y n~iungi~mLnnou~pi~A~~m 3~mrnir/ i~u~~6~fiuniroio'1~u 



~nri:n:6u ldiii E,? x E; = O 
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