Bbi6opo4Hoe
HabsroodeHue




Bbi6opoyHoe Habs1ro0eHUe omHocuUmcs K pa3HoeuOHOCMU HeCMnjoWHOo20
HabnrodeHusi. OHO oxeambigaem omob6paHHY Yacmb eOQUHUY, 2eHepasibHOU
coeokynHocmu. Lenb ebi60po4HO20 HabroO0eHuUsi - Mo omobpaHHoU Yacmu eOuH
damb xapakmepucmuky ecel cO80KyrnHocmu eduHuy. YmobblI omobpaHHasi 4ac
6bi1na penpezeHmamueHa (m.e. npedcmasJisisia 8CH0 CO80KYNMHOCMb €eOUHUUY),
8bI60poYHOEe HabnrodeHue 0/MKHO 6bIMb cneyuasibHO OpP2aHU308aHo.
CnedoeamesibHO, 8 omsiu4ue om 2eHepasibHOU CO8OKYNHOCMuU, npedcmassisiiouw
68CH0 COBOKYINMHOCMb uccriedyeMbix eQUHUY, 8bI60POYHasi COBOKYINMHOCMb
npedcmaeJsisiem my 4yacmb eOUHUU 2eHepasibHOlU CO8OKYNMHOCMU, KOmopasi
sies1semcsi 06LeKkmom HernocpeocmeeHH020 HabrdeHusl.




N - o6Bbem 2eHepasibHOU COBOKYNMHOCMU;

* n-o06bem ebI60POYHOU COBOKYNMHOCMU;

X - cpedHsis1 8 2eHepasibHOU COBOKYNMHOCMU;

7 - cpeOHsisi 8 8bI6OPOYHOU COBOKYINMHOCMU;

e p - 0dosisi eQUHULY, 8 2eHepasibHOU COBOKYINMHOCMU;
° W - 0oJisi eQUHUU 8 8bI60OPOYHOU COBOKYNMHOCMU;
e __2-2eHepasibHasi oucriepcusi;

e S2 - 8bIibopoyYyHasi ducrniepcusi;

*  -CpedHee KeaOpamu4ecKoe OMKJ/IOHEeHUe NMPu3HakK
2eHepasibHOU COBOKYNMHOCMU;

e S -cpedHee keadpamu4yecKkoe OMKJ/IOHeHUe rNpu3HakKa
8bI60POYHOU COBOKYrNMHOCMU




llo cnocoby omb6opa (crnnocoby
ghopmMuposaHusi) ebibopku eQUHUY U3
2eHepasibHOU COB8OKYyNnHocmu
pacrnpocmpaHeHbl criedyrouwjue suobl
8b160pPOYHO20 HabIroOeHuUs:

* riqpocmasi cry4valiHasi e bI6OpKa
(cobcmeeHHO-cry4YalHasi);

°* munu4eckas (cmpamuguyupoeaHHasi);
* cepuliHasi (2He30o0e8asi);

* MexaHu4eckKasi;

* KOMOUHUpPOBAHHasI;

° cmyrneH4Yamasi.




lMpocmas cny4yauHasi ebibopka (cob6cmeeHHO-cly4YyaliHasl) ec
omb6op eOQUHUY U3 2eHepasibHOU COBOKYNHOCMU nymem
csy4yaliHo2o ombopa, HO NMpu ycsioeuu 8eposimHocmu ebi6op
J1I060U eOUHUUbI U3 2eHepasibHOU co8oKyrnHocmu. Omb6op
npoeodumcsi MemoooM xepebbesku usnu no mabsauuye crny4dal
yucernl.
Tunu4yeckas (cmpamuguyupoesaHHasi) ebI6b6opKa rnpeonosiaa:
pa3desieHuUe HeOOHOPOOHOU 2eHepasibHOU COBOKYNMHOCMU H:
munoJio2u4yecKkue unu paluoHuUpoe8aHHbIe 2pynrbl M0 KAKOMY§
cywecmeeHHOMY MpuU3HakKy, rnocsie 4e20 U3 Kaxoou 2pynnbi
npouseodumcsi cry4aliHbii omb6op eOQuUHUY,.

HAns ceputiHol (2He30080l) 8bI6OPKU XapakKmepHO Mo, 4mo
2eHepaJsibHasi CO80KYyrnHOCMb rnepeoHavyasibHoO pa3busaemcs
onpedesieHHbIe pasdHOBEJ/IUKUE UJIU HepaeHOBes/IUKUe cepuu
(eQuHuUybI BHymMpu ceputi cesizaHbl o oripedesieHHOMY Mpu3
U3 KomopbIx nymem criy4aliHo2co ombopa ombuparomcsi cepl
3amemM eHympu omobpaHHbIX cepul nNMPoeooumMCcsi CryIOWHOE
HabrrodeHue.



MexaHu4yeckasi ebibopka npedcmassisiem cobol ombop eduHuUy Ye
paeHbIe ripomMexxymku (rno angaeumy, 4epe3 epPeMeHHbIe rMPOMEeXY
npocmpaHcmeeHHoOMy crnocoby u m.o.). llpu npoeedeHuUU MexaHu4e
ombopa 2eHepasibHasi COBOKYyrnMHOCMb pa3buesaemcsi Ha pasHblie Mo
qyucJsieHHOCMu 2pynnbl, U3 KOMopbix 3amemM ombupaemcsi Mo 0OHO
eduHuue.
KombuHupoeaHHasi ebibopka OcCHO8aHa Ha coYyemaHuUuU HEeCKOJIbKUX
8bI6OPKU.
MHozocmyneH4Yamas ebibopka ecmb o6pa3oeaHue Hympu 2eHep
COBOKYIMHOCMU 8Ha4aJle KpyrnHbIXx 2pynn eOUHUU, U3 KOmopbIix o6pg
2pynnbi, MeHbWwue rno obbemy, u mak Ao mex rop, rNoka He 6ydym da
me 2pynnbl usiu omoesibHble eQUHUUbI, KOmopblie He06xo00uMo
uccrnedogams.

Bb160po4HbIl ombop Moxem 6bImb NoemMoOpPHbLIM U 6€crioemopHbI
noemopHoM ombope seposimHOCMb 8bl6opa 160U eQUHUUBLI He
oz2paHuyeHa. lNpu 6ecnoemopHomM ombope ebibpaHHasi eQUHUUA 8 L
COBOKYIMHOCMb He 8038pauiaemcsi.
Ans omobpaHHbIX eQUHUY, paccHumbiearomcsi 0606UWeHHbIe MNoKa3é
(cpedHue unu omHocumersibHbIe) U 8 OasibHeluweM pe3yribmamabl
8bI60POYHO20 Ucc/iIed08aHUsI pacripocmMpaHsItoMcsi Ha 8CIo 2eHepar
COBOKYIMHOCMb.
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* Determine the components of a time
series

 Calculate moving average
* Determine a linear trend equation

» Work out a trend equation for a
nonlinear trend




Secular Trend — the smooth long term
direction of a time series

Cyclical Variation — the rise and fall of a {i
series over periods longer than one year

Seasonal Variation — Patterns of change |
time series within a year which tends to
repeat each year

Irregular Variation — classified into:

Episodic — unpredictable but identifiable

Residual — also called chance fluctuation and
unidentifiable




* 1. Persistent, Overall Upward or
Downward Pattern

» 2. Due to Population, Technology etc.
e 3. Several Years Duration

Response N T
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* 1. Repeating Up & Down Movements

2. Due to Interactions of Factors
Influencing Economy

* 3. Usually 2-10 Years Duration

Cycle /‘A, Peak )
Response HAREA Contraition
AN AT Troug
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* 1. Regular Pattern of Up & Down
Fluctuations

e 2. Due to Weather, Customs etc.
e 3. Occurs Within 1 Year

I R | ]
Summer )~

Response i N T




» Smoothing time series to see its trend

* Fundamental method used In
measuring seasonal fluctuation

* Time series follows fairly linear trend
that have definite rhythmic pattern is
most applicable




Moving Average Method -
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Time |[Response  |Moving Total |Moving  |I&
+6+5=15 [15/3=5.0 |
+5+3=14 [14/3=47
| 20053 +3+7=15 |15/3=5.0
+7+6=16 |1
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Three-year Moving Averages
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* A simple moving average assigns the same
weight to each observation in averaging

* Weighted moving average assigns different
weights to each observation

* Most recent observation receives the mo

weight, and the weight decreases for old
data values

* |n either case, the sum of the weights = 1




Compute a three-year moving average and a three-year
weighted moving average with weights of 0.2, 005, and
0.5 for successive years.




Weighted Moving Average - Example

3-year Moving -year Moving S
Year Average Average )

I
20036 ]0.2*4+0.3%6+05% | 51
20067  ]0.2*3+0.3*7+05% | 57

%076 | |
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2@y




Weighed Moving Average — An Example
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* The long term trend of many business series
often approximates a straight line

AN

Linear Trend Equation: Y =a+ bf
where :

A

Y—read"Y hat", is the projected value of the

variable of interest (response variable)

a—the Y -intercept

(estimated value of ¥ when = 0)

b— the slope of the line

(average changein Y for each unit change in 7)

{ —any value of time (coded) that 1s selected




Linear Trend Plot ;
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CHART 16-5 A Straight Line Fitted to Sales Data




* Use the least squares method in
Simple Linear Regression to find the
best linear relationship between 2
variables

* Code time (f) and use it as the
iIndependent variable

* E.g. let t be 1 for the first year, 2 for
the second, and so on (if data are
annual)




Below shows the sales of a NTUC outlet
iIn Ang Mo Kio,




Linear Trend — Using the Least Squares
Method: An Example Using Excel




What is the forecasted sales for the year
20077

Linear Trend Equation : Y =6.1+1.3¢

where :

Y =6.141.3(6)=13.9




* Linear trend equation is used when
the data are increasing (or
decreasing) by equal amounts

* Nonlinear trend equation is used
when the data are increasing (or
decreasing) by increasing amounts
over time

* \When data increase (or decrease) by
equal percents or proportions plot will
show curvilinear pattern




Log Trend Equation — Gulf Shores
Importers Example

Year  |[Sales  [Log-Sales



Log Trend Equation — Gulf Shores
Importers Example

Log-Sales
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Log Trend Equation — Gulf Shores
Importers Example

Regression Analysis

r* 0.988 n 15
r 0.994 k 1
Std. Error 0.079 Dep. Var. Log-Sales

ANOVA table

Source SS df MS F p-value
Regression 6.5851 1 6.5851 1065.10 7.37E-14
Residual 0.0804 13 0.0062
Total 6.6654 14

Regression output confidence interval
variables coefficients std. error t (df=13 p-value 95% lower 95% upper

Intercept 2.0538 0.0427 48.072 4.99E-16 1.9615 2.1461
t 0.1534 0.0047 32.636 7.3/E-14 0.1432 0.1635




Estimate the Import for the year 2009 using the linear trend

y=2.053807+0.153357¢
Substitute into the linear equation above the code (19) for 2009

y=2.053805+0.153357(19)
y=4967588

Then find the antilog of E\\/ =10"

4.967588
=10

~92.808




