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Independent Study Title Forecasting of Thailand’s Internet Users Using Time

Series Analysis and Multiple Linear Regression

Analysis
Author Natthaya Manutdee
Independent Study Advisor Assistant Professor Dr. Pranot Boonchai-Apisit
Department Computer and Communication Technology
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ABSTRACT

The proposed of this independent study was to compared the proper forecasting
models for the number of internet users in Thailand. On the basis of accessing relevant annual
secondary data in the period during 1997-2008. This research study used forecasting techniques
and statistical theory consisted of Double Exponential Smoothing method, Holt’s forecast method
and Multiple Linear Regression Analysis by The Least Absolute Value method. So as to select
the appropriate models were compared by the Mean Absolute Percentage Errors (MAPEs) of
forecast values.

From all forecasting methods considered in this independent study, Multiple Linear
Regression Analysis is the appropriate method for this data. The result of the study is
Y, =—2162975+ 379.683x, + 76.389X, whereas ¥, is the forecasting value for internet
users and x, is the number of website registered values, and x, is the number of business
registration values. In summary, factors affecting the number of internet users are the number of
websites registered values and the number of business registration values. They are the factors
directly correlated with the number of internet users at statistically significant reliability level of

95 percent.
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a319d 0.1 Swudloumesidialudsymelne Tw.a. 2534 - 2551

1l 1y (au)
2534 30
2535 200
2536 8,000
2537 23,000
2538 45,000
2539 70,000
2540 220,000
2541 670,000
2542 1,500,000
2543 2,300,000
2544 3,500,000
2545 4,800,000
2546 6,000,000
2547 6,970,000
2548 9,909,000
2549 11,413,000
2550 13,416,000
2551 16,100,000

~ av 9 a N~ ] Aa wva aw = A [
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4 Aa g a d a 4 1 a
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http://wiki.nectec.or.th/ntl
http://www.nectec.or.th/

M3190 0.2 Snuduledansanzdeululszme lneme 18 Tawu Cth) 3 w.a. 2539-2552

Year Domains (AY)
2539 654
2540 997
2541 2,230
2542 3,834
2543 6,553
2544 8,924
2545 11,164
2546 13,676
2547 17,000
2548 19,724
2549 23,624
2550 33,631
2551 39,898
2552 48,396
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M3190 0.3 Snnuduledananzdeululszme lneme 18 Tawu (th) 3 w.a. 2534-2552

Year GNP

2534 43,655
2535 48,311

2536 53,772
2537 60,865

2538 69,326
2539 75,146
2540 76,057
2541 72,979
2542 72,981

2543 77,860
2544 79,572
2545 82,975

2546 88,688

2547 96,054
2548 103,671
2549 114,884
2550 124,447
2551 131,140
2552 129,225

= ,
nu: ‘ﬁu1ﬂ1ill1’i\1ﬂ’i$Lﬂﬁll1/]EJ
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A1519N N4 Baswanilasuiau (UM / US Dollar) 3 W.7. 2534-2552

Year Saswannlaeuity
2534 25.52
2535 25.4
2536 25.32
2537 25.15
2538 24.92
2539 25.34
2540 31.37
2541 41.37
2542 37.84
2543 40.16
2544 44.48
2545 43.00
2546 41.53
2547 40.27
2548 40.27
2549 37.93
2550 34.56
2551 33.36
2552 34.34

= '
nu: ‘ﬁmmmmﬂizmﬁ"lm
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ti' o = =S
3N 0.5 Nuulszng nmsvanziou U w.A. 2534-2552

Year nulsznnsnnmseanziau
2534 56,961,030
2535 57,788,965
2536 58,336,072
2537 59,095,419
2538 59,460,382
2539 60,116,182
2540 60,816,227
2541 61,466,178
2542 61,661,701
2543 61,878,746
2544 62,308,887
2545 62,799,872
2546 63,079,765
2547 61,973,621
2548 62,418,054
2549 62,828,706
2550 63,038,247
2551 63,389,730
2552 63,525,062

n: nsumstnases ﬂi%‘ﬂi’NllWW]ul‘ﬂEJ
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MINN 1.6 NUINTAYAAIAA 1N U W.e1. 2534-2552

Year uuliAynadanalval
2534 25,145
2535 36,518
2536 32,784
2537 36,510
2538 38,058
2539 37,911
2540 29,136
2541 20,364
2542 25,825
2543 29,477
2544 32,006
2545 35,699
2546 43,997
2547 47,653
2548 49,602
2549 46,895
2550 40,784
2551 42,784
2552 41,166

{ a a J
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M1319%0 v.1 maulsmuimsuanuand Iaelsana Kolmogorov-Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Business
Registrations Exchange
Internet user GNP Domain Population Statistic (US Dolla)
N 12 12 12 12 12 12
Normal Parameters? Mean 6399833.33 | 93442.33 | 15104.58 | 62289978 37019.42 38.8450
Std. Deviation 5257528.850 | 20583.80 | 12344.14 | 775822.6 9599.838 3.98362
Most Extreme Absolute 126 .194 129 161 153 213
Differences Positive 126 .194 129 119 117 .109
Negative -.120 -.160 -.127 -.161 -.153 -.213
Kolmogorov-Smirnov Z 437 674 .448 .558 .530 737
Asymp. Sig. (2-tailed) 1991 .755 .988 914 .942 .650

a. Test distribution is Normal.
b. Calculated from data.
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09/’ ! 1 a J
TUABUN 2 MITYTTINUAINITINNDT (Estimation)

NMINATIZHAWLY 1T dszanaansimes aaaadluaisian v.2

g
TN V.2 ﬂ1ﬂ§$N1ﬂlﬁﬂJﬂi$ﬁWﬁﬂ’NuﬂﬂﬂﬂEJL‘NW‘I/jﬁ]m 9%}’38’3% STEPWISE

Coefficients
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 33082.16 | 370405.6 .089 .931

Domain 421.511 19.313 .990 21.825 .000
2 (Constant) -2162975 | 816753.4 -2.648 .027

Domain 379.683 20.732 .891 18.314 .000

Business

Registrations Statistic 76.389 26.659 .139 2.865 .019

a. Dependent Variable: Internet user

d' 1 [ a QJ Yo 1 dy
INATNN V.2 ﬂ%klﬁﬂ\iﬂ"lﬂigiﬂﬂ!ﬁll‘]Jﬁ$ﬁﬂ‘ﬁﬂ31ﬂﬂﬂﬂ@81ﬂﬂ\m®1ﬂu
a = -2162975
b, = 379.683, b, = 76.389
a 4 S 1 aa { o d . aa
NWANTIAUATIEHILLNUNMTADANATDY tﬁﬂWH’Jmhlﬁ?{ Haga1 Sig. UDITDA
A ' =2 (a o Ao Yq Ya s < ° < ¢
nagey t ¥AININNIT 0.05 iN‘]JaLﬁTJ H, Huno mmu@%aumaim@ mmunu"lmmmz
o = an 1 a =] @ v Jo a 9
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o sy ¥ A
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Yy, =—2162975 + 379.683x, + 76.389x,

{ A o a S I 1
Tagf 9, Ao Swaudldowmesiia w1 ¢
o ] o
x, 10 Ty ladnvanzboululszmalneneld Tanm (th)

x, fio aumsianzidioutidynnanensgnsramaisdlulszme
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M3INN 1.3 Aa3ladnaveIaunIINNLIADBBITINY

Model Summary®

Adjusted | Std. Error of

Change Statistics

R Square Durbin-W
Model R R Square | RSquare | the Estimate Change F Change dfl df2 Sig. F Change atson
1 .990° .979 .977 | 790701.049 979 476.330 1 10 .000
2 .995P .989 .987 | 602717.449 .010 8.211 1 9 .019 1.887

a. Predictors: (Constant), Domain

b. Predictors: (Constant), Domain, Business Registrations Statistic
c. Dependent Variable: Internet user

{ 1 1 an . 1 1w Y 1
INAITAN V.3 WWUINAADA Durbin-Watson HAnnny 1.887 Jagilaiien

A I a Y
ﬂmmﬂaﬂmﬂuat’f‘izﬂu

MIATINAOUAUAVTAVOIAINAIAAADY () TABWIITUININADA Kolmogorov-

. <3| aa LAY 1 o T A S a
Smirnov Test (Huada nuaa laminy 0.775 uaasnainaianaon (e) umsuanualng

aauanaluasean v.4

A ! A = a Y Aaa .
ATNN V.4 AMAAANaDH(e) Imsuanuasdnag Taelsana Kolmogorov-Smirnov Test

One-Sample Kolmogorov-Smirnov Test

Standardized
Residual

N 12
Normal Paramete®  Mean .0000000
Std. Deviation .90453403

Most Extreme Absolute .194
Differences Positive 194
Negative -.154

Kolmogorov-Smirnov Z .673
Asymp. Sig. (2-tailed) .755

a. Test distribution is Normal.
b. Calculated from data.
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Scatterplot

Dependent Variable: Internet user
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Residual Histogram for InUser

Double Exponential Smoothing for InUser

Data Inllser
Length 12

Smoothing Constants
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Aecuracy Measures
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Scatterplot of RESI1 vs Time
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Results of EXSMOOTH procedure for Yariable v
MODEL= HOLT ({Linear trend, no seasonality)

Initial values: Series Trend
-S50181=2.1318 1443636.3626

DFE = 10.

The 10 smallest S5E's are: Alpha Gamma S5E
7100004 2100000 5.20606E+12
5100004 8100000 5.35418E+12
8100004 - 6100000  5.35792E+12
8100004 2100000 5.40356E+12
9100004 5100000  5.49364E+12
7100004 5100000 - 5.51477E+12
9100004 4100000 5.71209E+12
9100004 .2100000 5.86905E+12
8100004 4100000 5.97139E+12
5100004 - .8100000  &.06562E+12

The following new variables are being created:
MAME LaBEL

FIT_1 Fit for ¥ from EXSMOOTH, MOD_1 HD A4 .71 G .81
ERF_1 Error for % from EXSMOOTH, MOD_1HO A 71 G .81
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