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Ban in ngp lic 8h20 sang, tai Hop nfp bai tip trong phong Lab

Bin dién tir giri theo huéng din cia tro gidng

Bai 1

Dit ligu o file data 4-8.wfl cua Ramanathan vé céc hé théng cap ciia mot miu gdm 40 thi truong
truyén hinh, c6 cac bién sau:

Sub: s nguoi dang ky thué bao trén mdi hé thong (ngan ngudi)

Home: s6 lwong nha ma hé thong di qua

Inst: chi phi lap dit (USD)

Sve: chi phi dich vu hang thang ctia mdi hé théng (USD)

Tv: s6 luong tin hiéu truyén tai boi mdi hé théng cap

Age: tudi cia mdi hé thdng (nam)

Air: s6 lugng tin hiéu truyén hinh mién phi nhan duoc

Y: thu nhap binh quan dau ngudi ciia mdi thi truong cap truyén hinh (USD)

a. Ban hiy u6c luong mo hinh khong gidi han sau va giai thich két qua

Sub=P; +Brage+Psage’ +Baair + Bsair’ + By + Pry* +Pshome + Bgsve+Biotv + Pusinst+u (1)
G0 1énh sau day vao cua s6 1énh cua Eviews:

Is sub c age age”2 air air’*2 y y*2 home svc tv inst

C6 duoc két qua nhu hinh dudi:

Dependent Variable: SUB

Method: Least Squares

Date: 12/19/13 Time: 09:07

Sample: 140
Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.
C -474,0426 194,8894 -2,432367 0,0214
AGE -1,139888 1,221231 -0,933393 0,3583
AGE"2 0,117436 0,057656 2,036834 0,0509
AIR 16,60937 4,470360 3,715444 0,0009
AIRN2 -1,428268 0,298763 -4,780611 0,0000
Y 0,090681 0,043775 2,071518 0,0473
Y~2 -4,84E-06 2,36E-06 -2,046183 0,0499
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HOME 0,492678 0,030764 16,01483 0,0000

sSvC 0,353465 1,948934 0,181363 0,8573

TV 0,576447 0,506629 1,137809 0,2645

INST -0,211522 0,392045 -0,539536 0,5936

R-squared 0,946099 Mean dependent var 24,50850

Adjusted R-squared 0,927513 S,D, dependent var 33,53720

S.E. of regression 9,029360 Akaike info criterion 7,467256

Sum squared resid 2364,351 Schwarz criterion 7,931698

Log likelihood -138,3451 Hannan-Quinn criter, 7,635184

F-statistic 50,90272 Durbin-Watson stat 2,035560
Prob(F-statistic) 0,000000

Tir két qua trén, ban hay viét ra phuong trinh hoi quy mau. Sau d6 ¢6 mot sb nhan xét.
Sub, =-474,0426-1,139888AGE, +0,117436AGE’ +16,60937AIR -1,428268AIR?

+0,090681Y, - 4,84E - 06Y; +0,492678HOME, + 0,353465SVC; + 0,576447TV, - 0,211522INST, + 0,
Mb hinh hoi quy c6 bién age, bién svc, bién tv, bién inst khong ¢6 ¥ nghia thong ké ¢ mic ¥
nghia 10%; Cac bién giai thich khac déu c6 y nghia thong ké & mirc y nghia 10%.

Murc d¢ giai thich cua mo6 hinh rat cao véi R? =0,946, Adjusted R? =0,9275, nhu vay trong diéu
kién cac yéu t6 khac khong doi, cac bién doc lap trong mo hinh giai thich dugc 92,75% su bién
thién vé mat trung binh ctia Sub. Khi md hinh c6 mot s bién khong c6 ¥ nghia thong ké, va murc
do giai thich cao, s& ham chira ddu hiéu cuia hién tugng da cong tuyén.

Ban ciing ¢6 thﬁ: nhén xét vé dau, dang cua moi quan hé giita SUB va ting bién giai thich. Vi du,
két qua cho thay c6 mdi lién hé phi tuyén (dang bac hai, hay dang hinh chir U nguoc) gitra bién
SUB va AIR...; bién HOME anh huéng thuan 1én SUB.

b. Theo ban, M6 hinh (1) ¢6 bi vi pham sai s dic trung: thira bién khong can thiét hay khong?

Néu c6, hay khic phuc sai s6 dic trung nay (gia st ban quan tdm dén do tin cay it nhat 1a 90%)
bang cach loai 1an luot cac bién khong ¢ ¥ nghia thong ké ra khéi mo hinh va chi ra mé hinh ma
ban chon. Néu khong khéc phuc, theo ban, mo hinh s& c6 nhirng truc trac gi?

Do c¢6 mot s6 bién khong co ¥ nghia thong ké & mirc y nghia 10%, vi vay mé hinh ¢é du hiéu
cua su thtra bién khong can thiét.

Lan luot loai cac bién khong ¢ y nghia thong ké ra khoi mé hinh (bién nao it ¢6 ¥ nghia nhét ¢6
thé bi loai ra trude): svc, inst, tv. M6 hinh méi (M6 hinh gidi han, R) nhu sau:

Is sub c age age”?2 air air’*2 y y*2 home

Dependent Variable: SUB
Method: Least Squares
Date: 12/19/13 Time: 09:12
Sample: 140

Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.
C -562,6761 158,0817 -3,559402 0,0012
AGE -1,557534 0,903735 -1,723441 0,0945
AGE"2 0,139212 0,043758 3,181423 0,0033
AIR 17,30471 4,341038 3,986308 0,0004
AIRN2 -1,417655 0,291945 -4,855898 0,0000
Y 0,110830 0,034791 3,185600 0,0032
Y~2 -5,95E-06 1,88E-06 -3,164360 0,0034
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HOME 0,495955 0,028300 17,52477 0,0000
R-squared 0,942507 Mean dependent var 24,50850
Adjusted R-squared 0,929930 S,D, dependent var 33,53720
S.E. of regression 8,877524 Akaike info criterion 7,381779
Sum squared resid 2521,934 Schwarz criterion 7,719555
Log likelihood -139,6356 Hannan-Quinn criter, 7,503908
F-statistic 74,94125 Durbin-Watson stat 2,068971
Prob(F-statistic) 0,000000

Ta c6 phuong trinh m6 hinh nhu sau:

Sub, =-562,6761-1,557534AGE, +0,139212AGE? +17,30471AIR -1,417655AIR?

+0,110830Y, -5,95E - 06Y;” +0,495955HOME, + U,

Khi mé hinh bj thira bién khong can thiét, néu khong khic phuc, phuong sai udc luong cua cac
h¢ s6 s€ co gia tri 16n hon, do vay cac ude lugng s€ khong hiéu qua; nhimg suy dién xac suat cua
chiing ta vé cac thong so s€ kém chinh xac (Xem thém Gujarati, chuong 13)

c. Vé mat thong ke, tor md hinh (1), bang kiém dinh Wald ban hiy dua ra két ludn xem c6 nén
loai dong thoi cd ba bién inst, tv, sve ra khdi mo hinh (1) hay khong?

Tai ctra s6 Equation caa mé hinh 1, chon View\Coefficient Tests\Wald-Coefficient Restrictions

!

-~

[ Equation: UNTITLED Workfile: DATA4-8:: Untitled\ (o || @] 2]
[Uiew][Pruc][Dbject] [Print][Name][Freeze] [Esh’mate][Furecast][SEts][F‘.esids]

Dependent Variable: SUB

Method: Least Squares

Date: 12H[

Sampls. | Wald Test =S
Included @

[ | »

Coeffident restrictions separated by commas

V3 o) =c(10)=c{11) =0 -

j. Examples

C(Y)=0, C(3)=2*C(H)

0.0214
0.3583
0.0509
0.0009
0.0000
0.0473
0.0499

H 0.0000

3 . : - 0.8573

™ 0576447 0.506628 1137809 0.2645

INST -0.211522 0392045  -0.539536 0.5936

3 i _ e .. i . e

Wald Test:

Equation: Untitled

Test Statistic Value df  Probability
F-statistic 0,644280 (3, 29) 0.5928
Chi-square 1,932839 3 0.5865
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Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std, Err,
C(9) 0,353465 1,948934
C(10) 0,576447 0,506629
C(11) -0,211522 0,392045

Restrictions are linear in coefficients.

Do P-value(F)=0,5928 (>0,05) nén xét & do tin cdy 95%, chua di co s& dé bac bo gia
thuyét cho rang ca ba bién svc, tv, inst déu khong c6 ¥ nghia thong ké. Hay noi cach khac,
c6 thé loai dong thoi ca ba bién nay ra khoi mo hinh.

d. Vé mit théng ké, bang kiém dinh nhan tir Lagrange, ban hiy dua ra két ludn xem mé hinh ma
ban chon & cau b ¢ bi thiéu ba bién quan trong sau day hay khong: inst, tv, svc.

Sau khi uwéc lugng mé hinh R (mé hinh 2) & cau b bang dong lénh:
LS sub c age age”2 air air*2 y y*2 home

Ta luu lai phan du cia mo hinh R:

Genr uhat=resid

U6c luong mé hinh héi quy phu:

LS uhat c age age”2 air air*2 y y*2 home svc tv inst

Dependent Variable: UHAT

Method: Least Squares

Date: 12/19/13 Time: 09:16

Sample: 1 40
Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.

C 88,63348 194,8894 0,454789 0,6526

AGE 0,417646 1,221231 0,341988 0,7348

AGE"2 -0,021776 0,057656 -0,377691 0,7084

AIR -0,695342 4,470360 -0,155545 0,8775

AIR"N2 -0,010612 0,298763 -0,035520 0,9719

Y -0,020150 0,043775 -0,460297 0,6487

Y~2 1,11E-06 2,36E-06 0,471069 0,6411

HOME -0,003277 0,030764 -0,106530 0,9159

SvC 0,353465 1,948934 0,181363 0,8573

TV 0,576447 0,506629 1,137809 0,2645

INST -0,211522 0,392045 -0,539536 0,5936

R-squared 0,062485 Mean dependent var 7,81E-14

Adjusted R-squared -0,260796 S,D, dependent var 8,041454

S.E. of regression 9,029360 Akaike info criterion 7,467256

Sum squared resid 2364,351 Schwarz criterion 7,931698

Log likelihood -138,3451 Hannan-Quinn criter, 7,635184

F-statistic 0,193284 Durbin-Watson stat 2,035560
Prob(F-statistic) 0,995335

Gan gia trj cho trj kiém dinh:
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scalar nR2aux=0,062485*40
Ham hdi quy phu co R® =0,062485 va n=40 => nR* =0,062485*40=2,4994
Z2053=CHIINV/(0.05,3)=7,8147"

Do nR? < ;(505’3nén chua du co s¢ dé bac bo gia thuyét cho rang ca ba bién svc, tv,inst déu
khong c6 ¥ nghia théng ké véi mirc ¥ nghia 5%. Noi cach khac, khong nén dua bién nio trong ba
bién nay vao mo hinh.

Nhan dinh nay cang rd rang hon khi ta thdy P-value cua cac bién SVC, TV, INST ¢ ham hoi quy
phu khong c6 y nghia thong ké.

[Ghi chu: khi so sanh cac h¢ s6 hoi quy, Sai s6 chuén, P-value cua cac bién svc, tv, inst & md
hinh 1 véi mo6 hinh hoi quy phu ban s€ thay ching twong ty nhu ¢ mo hinh héi quy phu]

e. Hay xem moé hinh ma ban lya chon ¢ cau b c6 bi sai sé dic trung khdng bang thong ké
Durbin-Watson.

Cach 1:

Hé s6 DW duoc st dung dé kiém dinh ty tuong quan bac 1 (truong hop dir liéu chudi thoi
gian)... Bén caqh do, theo Gujarati (2003), hé s6 nay con du:qc SL:I dung dé kiém dinh xem mo
hinh ¢6 bi sai s6 déc trung hay khong (sai dang ham, hay thi€u bién quan trong...) du la dir liéu
chéo hay dir liéu chu6i thoi gian. Trong m6 hinh ¢ cau b, DW=2,068 rat gan 2 nén m6 hinh
khong c6 dau hi¢u bi sai s0 dic trung (n€u khong cé bang tra DW, ta ¢6 thé st dung quy tac kinh
nghiém 1,5<DW<2,5 cho nhanh)

Céch 2:

Ta c6 thé tra bang DW ¢ muc y nghia 5%.

V6i k’=7, n=40 => d, =1,120 dy =1,924 va cac can 4-dy , 4-d,_ nhu sau:

dp dy 2 4-dy; 4-d;
1.12 1.924 2 2.076 2.88
Do DW nam trong khoang (dy,4-dy ) nén mo hinh R khong c¢o dau hiéu bi sai ) dac trung
¢ muc ¥ nghia 5%.
f. Hay su dung kiém dinh RESET ciia Ramsey dé xem xét mo hinh ma ban da chon & cau b c6 bi
sai sO dac trung hay khong, va cho bi€t nhan xét cua ban tur két qua tinh toan.

Ngoai cach tinh thu cong, tr mo6 hinh & cau b, ta thyc hién kiém dinh RESET cua Ramsey nhu
sau: View\Stability Tests\Ramsey RESET Test, nhap s6 2 dé dua 2 bién Y?va Y *vao ham hoi
quy phu cua kiém dinh Ramsey RESET:

! Hoc vién ciing c6 thé so sanh voi muc y nghia 10%
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[

[ Equation: UNTITLED Workfile: DATA4-8::Untitled\ o= 5]

|Proc| Cbject| [Print||Name | Freeze | [Estimate |[Forecast | Stats | Resids|

Representations

[ »

m

Estimation Output ‘

Actual Fitted, Residual r
ARMA Structure...
e | stdEmor  tStatistc  Prob.

Covariance Matrix

158.0817  -3.559402 0.0012

Coefficient Tests 3 0903735 1723441 0.0945
) 0.043758 3181423 0.0033
Residual Tests r A 244020 2 00FRING nonnnd
Stability Tests 3 Chow Breakpoint Test...
Label Quandt-Andrews Breakpoint Test...
e womEoy Chow Forecast Test...
R RESET Test...
R-squared 0.942507 RS RS
Adjusted R-sgquared 0.929930 Recursive Estimates (OLS only] ...
S.E. of regression 8.877524 AEaIFE IO CIITETION r3ETTTY =
f_l i — S __.l i D ==eooe- |
- 1
RESET Specification e
Mumber of fitted terms: 2
Ok ] [ Cancel
h —— —— g
Ramsey RESET Test:
F-statistic 12,55575 Prob, F(2,30) 0,0001
Log likelihood ratio 24,32644 Prob, Chi-Square(2) 0,0000
Test Equation:
Dependent Variable: SUB
Method: Least Squares
Date: 12/19/13 Time: 09:26
Sample: 1 40
Included observations: 40
Variable Coefficient Std, Error t-Statistic Prob,
C -72,55425 163,5784 -0,443544 0,6606
AGE 0,042819 0,763460 0,056085 0,9556
AGE"2 0,033500 0,040563 0,825884 0,4154
AIR 5,973589 4,306765 1,387025 0,1757
AIRM2 -0,517724 0,307263 -1,684954 0,1024
Y 0,013654 0,034290 0,398191 0,6933
Y~2 -7,76E-07 1,84E-06 -0,421254 0,6766
HOME 0,117054 0,106433 1,099792 0,2802

Pinh Hoang Thing 6



Chuong trinh Giang day Kinh té Fulbright

Nam hoc 2013-2014

Céac Phuong Phap Dinh Lugng

FITTED"2 0,012407 0,005020 2,471520 0,0194

FITTED"3 -4,69E-05 2,56E-05 -1,829000 0,0774
R-squared 0,968704 Mean dependent var 24,50850
Adjusted R-squared 0,959315 S,D, dependent var 33,53720
S.E. of regression 6,764656 Akaike info criterion 6,873618
Sum squared resid 1372,817 Schwarz criterion 7,295838
Log likelihood -127,4724 Hannan-Quinn criter, 7,026279
F-statistic 103,1751 Durbin-Watson stat 1,634277

Prob(F-statistic)

0,000000

Goi ¥ giai bai tap 10

P-value(F) trong kiém dinh Ramsey RESET 1a 0,0001 (<0,05) nén mé hinh c6 dau hiéu bi sai s6
dac trung.

Nhan xét: Tuy kiém dinh Reset cta Ramsey cho biét mé hinh c6 dau hiéu cua sal s6 dic trung
nhung kiém dinh nay khong cho ta biét md hinh bi sai sé dic trung nio: c6 thé 1a thira bién
khong can thiét, thiéu bién quan trong, sai dang ham, hay c6 sai s6 trong do ludng. Dé stra chita
mo hinh, ta can phai thyc hién thém cac kiém dinh khac nia.

g. V61 mo hinh ma ban da chon ¢ cau b, hdy cho biét tac dong bién cia Y theo céac bién ¢6 &
trong mo hinh (n€u tac dong bién phu thudc vao mot bién giai thich khac, hay tinh tdc dong bién
nay ¢ gia tri trung binh cua céc bién giai thich)?

Thong ké md ta cho cac bién giai thich nhu sau:

AGE AIR Y HOME INST SUB SVC TV
Mean 8,566750 | 6,375000 | 9209,675 | 58,18805 | 15,47750 | 24,50850 | 7,339000 | 10,60000
Median 7,500000 | 6,000000 | 9040,000 | 32,68950 | 15,00000 | 13,70000 | 7,000000 | 9,500000
Maximum 26,00000 | 13,00000 | 11741,00 | 350,0000 | 25,00000 | 170,0000 | 10,00000 | 22,00000
Minimum 0,170000 | 4,000000 | 7683,000 | 1,700000 | 5,950000 | 1,000000 | 5,600000 | 6,000000
Std. Dev. 5,423340 | 2,238217 | 879,9279 | 76,69182 | 4,791953 | 33,53720 | 1,180799 | 4,005125
Skewness 0,747991 | 1,243875 | 0,549449 | 2,384819 | 0,353951 | 2,698333 | 0,785988 | 1,093445
Kurtosis 3,927810 | 4,147316 | 3,183012 | 8,346872 | 2,627315 | 10,82550 | 3,070614 | 3,585187
Jarque-Bera 5,164656 | 12,50872 | 2,068449 | 85,56415 | 1,066702 | 150,6040 | 4,126830 | 8,541559
Probability 0,075598 | 0,001922 | 0,355502 | 0,000000 | 0,586636 | 0,000000 | 0,127019 | 0,013971
Sum 342,6700 | 255,0000 | 368387,0 | 2327,522 | 619,1000 | 980,3400 | 293,5600 | 424,0000
DS:Vm Sa. 1147,092 | 195,3750 | 30196653 | 229383,8 | 895,5498 | 43865,00 | 54,37716 | 625,6000
Observations 40 40 40 40 40 40 40 40

Sub, =-562,6761-1,557534AGE, +0,139212AGE? +17,30471AIR -1,417655AIR?

+0,110830Y, -5,95E - 06Y;” +0,495955HOME, + U,

Tac dong bién cua SUB theo home la 0,49595 ; Trong diéu kién cac yéu t6 khac khong
d61, Néu home tdng 1 don vi thi trung binh SUB tang 0,49595 don vi, va nguoc lai.

Tac dong bién cua SUB theo AGE la -1,55753 + 2*0,139211780597*AGE=-1,55753+
2*0,139211780597*8,57=0,82765

Tuong tu, ta tinh dugc tac dong bién cua SUB theo AIR la 17,30471408-2*-
1,417655395*6,375000 = -0,77039125.

Tac dong bién cua SUB theo Y 14 0,110830437+2*-5,95E-06*9,210 = 0,00126297
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h. Anh T¢o da udc lugng md hinh sau:
Ln(sub)=as+ opage +ozage’ + azhome +v (2)

Trong md hinh trén néu bién home c6 ¥ nghia thong ké & murc y nghia 10%, va it nhit mot trong
2 bién age, age co y nghia thdng ké & muc ¥ nghia 10% thi Téo c6 thé st dung. Theo ban, tir
thong tin ciia mau, hé sb wéc luong cua a4 cho Teo biét didu gi?

Is log(sub) c age age™2 home

Dependent Variable: LOG(SUB)
Method: Least Squares

Date: 12/19/13 Time: 09:29
Sample: 140

Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.

C 1,125250 0,336367 3,345309 0,0019

AGE 0,125856 0,067117 1,875169 0,0689

AGE"2 -0,003802 0,002925 -1,299761 0,2019

HOME 0,011432 0,001860 6,146409 0,0000

R-squared 0,625836 Mean dependent var 2,480569

Adjusted R-squared 0,594655 S,D, dependent var 1,282355

S.E. of regression 0,816433 Akaike info criterion 2,526895

Sum squared resid 23,99626 Schwarz criterion 2,695783

Log likelihood -46,53791 Hannan-Quinn criter, 2,587960

F-statistic 20,07146 Durbin-Watson stat 1,353227
Prob(F-statistic) 0,000000

Hé s6 h01 quy ding trude bién home=0,01143 cho biét: trong diéu kién cac yéu t6 khac khong
d6i, néu home ting mot nha thi vé mit trung binh, sub s& ting 1,1432 %

1. V&i mo hinh 2, tir thong tin cua mau, xét tai gia tri trung binh ctia home, age, theo ban tdc dong
bién, va h¢ s6 co gian cua sub theo age s€ 1a bao nhiéu?

In(sub,) = @, + a,age, + a,age’ +a, home, +V,
In(sub,) =1,125250 + 0,125856age, - 0,003802age; +0,011432home; +V,

T cac cong thic trén, tai gid tri trung binh ’cﬁa home=58,18805, age=8,56675 ta tinh duoc
In(sub)=2,589606916)=>sub=13,32453291. The cac gia tri trong tng vao cdng thirc trén, s€ tinh
duoc céc gia tri cu thé:

Theo Ramanathan (2002, chuong 6) v61 dang ham nhu ¢ mo hinh 2.
Téc dong bién cua Sub theo home 1a «, *sub = 0,15232606

Téc dong bién cuia Sub theo age 1a (a, + 2a;age) * sub =0,808991461
Hé s6 co gian cta Sub theo home 13 @, *home =0,665205788
Hé s6 co gidn ctia Sub theo age 1a (&, +2a,age) *age = 0,520125369

j. V6i Stata, ban hay cho biét nhitng cau 1énh can thiét trong do-file dé tinh toan duoc cac két qua
can thiét nham trd 101 cho cau a, b, c, h. Cac két qua ay la gi?

Lam lai cdu a bang Stata
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. gen agesg=age”2

. gen airsq=air™2
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Goi ¥ giai bai tap 10

. gen ysq=y”2
. reg sub age agesq air airsq y ysq home svc tv inst
Source 55 df M5 Number of obs = 40
F{ 10, 29) = 50.90
Model 41500. 6508 10 4150.06508 Prob > F = 0.0000
Residual 2364. 35072 29 B81.5293351 R-squared = 0.9461
Adj R-squared = 0.9275
Total 43865.0015 39 1124.74363 ROOT MSE = 9.0294
sub Coef. std. Err. t P>t [95% Conf. Interwal]
age —-1.13989 1.221231 —0.93 0.358 —3.637588 1. 357808
agesqg - 1174357 - 057656 2.04 0.051 —. 000484 -2353554
air 16. 60937 4_47036 3.72 0.001 7.466456 25.75228
airsqg -1.428267 - 2987626 -4.78 0. 000 —2.039305 —. 8172293
Y . 0906809 0437751 2.07 0.047 - 0011508 - 1802109
Y=g —4.84e-06 2.36e-06 -2.05 0.050 —-9.67/e-06 -2.26e-09
home -A926775 - 0307638 16.01 0. 000 -4297584 - 53555966
SWC - 3534657 1.948934 0.18 0. 857 —-3.632552 4.339483
v . 5764471 . 506629 1.14 0. 265 —. 4597255 1.61262
inst —. 211522 - 3920449 —0.54 0. 594 -1.013344 - 5903
_cons —474_0426 194 . 8893 —-2.43 0.021 —872.6359 —75.4493
Lam lai cdu b bang Stata
. test svc tv inst
{1y svc =
(2) t™ww=20
(3 inst =0
F( 32, 29) = 0.64
Prob = F = 0. 5928
reg sub age agesq air airsq y ysq home
Source 55 df M5 Number of obs = 40
FC 7, 32) = 74.94
ModeT 41343. 0677 7 5906.15253 Prob = F = 0.0000
Residual 2521.9338 32 78.8104313 R-squared = 0.9425
adj R-squared = 0.9299
Total 43865. 0015 39 1124.74363 ROOT MSE = B.8775
sub Coef. std. Err. T P>|t]| [95% conf. Interwval]
age —1. 557536 - 9037355 -1.72 0.094 —3. 398385 .2833129
agesqg -1392119 0437577 3.18 0. 003 - 0500803 . 2283435
air 17.30471 4.341038 3.99 0. 000 8.462305 26.14712
airsqg -1.417655 -2919451 -4.86 0. 000 -2.012328 —. 8229826
¥ - 1108304 .0324791 3.19 0.003 . 0399634 -.1816974
¥5g -5.95e-06 1. 88e-06 -3.16 0. 003 —9.78e-06 -2.12e-06
home -4959548 - 0283002 17.52 0. 000 -4383091 - 5536005
_Cons -562. 6759 158. 0816 -3.56 0. 001 —-884.6775 —-240.6743

Lam lai cdu ¢ bang Stata

. reg sub age agesq air airsq y ysq home svc tv inst

Pinh Hoang Thing
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. test svc=tv=inst=0
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(1) svw-1tv=0
{2) swc —1inst =0
{3 sw==0
FC 3, 29) = 0.64
Prob > F = 0. 5928
Lam lai cdu h bang Stata
. gen Insub=In(sub)
. reg Insub age agesq home
source 55 df Ms Mumber of obs = 40
F(C 3, 36) =  20.07
Mode 40.1366617 3 13.3788872 Prob = F = 0. 0000
Residual 23.996258 36 .666562722 R-squared = 0.6258
Adj R-squared = 0.5947
Total 64.1329197 39 1.64443384 ROOT MSE = .Ele43
Tnsub Coef. std. Err. T P=|t] [95% Cconf. Interwval]
age 1258564 .0671174 1.88 0. 069 —. 0102639 . 2619767
agesq —. 003802 . 0029251 -1.30 0. 202 —. 0097344 . 0021305
home .0114318 . 0018599 6.15 0. 000 . 0076597 . 0152039
_cons 1.12525 . 3363667 3.35 0. 002 - 4430672 1.807434
Bai 2.
Ban hay thu thap dir li¢u vé GDP theo gia ¢ dinh cia Viét Nam tir naim 1995 dén 2010.
http://world-economic-outlook.findthedata.org/I/6087/Vietnam (Gia so sanh 1994)
Don vi: ty VND
1995 1996 1997 1998 1999 2000 2001 2002
195,567 213,833 231,264 244,596 256,272 273,666 292,535 313,247
2003 2004 2005 2006 2007 2008 2009 2010
336,243 362,435 393,031 425,373 461,343 490,459 516,566 551,609

a. Tao ra bién T 1a tl}l’l tu‘th(‘yi, gian, voi T=1 cho nam 1995, T=2 cho pém 1996 ... va T=16 cho
nam 2010 va vé& biéu do bién dong cua GDP theo T. Dya vao do thi, theo ban dang ham
GDP={(T) nao c6 thé phu hop cho chudi dit liéu GDP trén?

Trong ctra s0 1énh Eview go:

genr t=@trend(1994)

V& biéu dd Scatter gitta GDP va T, ta duoc biéu dd nhu sau:

Pinh Hoang Thing
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Db thi phan tan cua GDP theo T cho thdy c6 thé GDP=f(T) theo dang ham bac nhét, bac hai, bac
3, hodc cling c6 thé theo dang Logarithmic, tdng truéng md...

b. Gia st ban dang phan van mdt trong cac mo hinh sau:

T
GDP =a,+a;T

— i
GDP = bﬂ +b|T +b3T*

—
GDP =c,+c(In(T)
—

GDP =¢€ }"u*} "1T

Hay uéc luong cac md hinh trén va chon ra 1 mo hinh ma ban cho 1a phu hop nhét.

Mo hinh 1:
LSGDPCT

Dependent Variable: GDP
Method: Least Squares
Date: 12/20/13 Time: 10:22
Sample: 1995 2010
Included observations: 16

Variable Coefficient Std. Error t-Statistic Prob.
C 146236,7 9668,004 15,12585 0,0000
T 23663,61 999,8412 23,66737 0,0000
R-squared 0,975616 Mean dependent var 347377,4
Adjusted R-squared 0,973874 S,D, dependent var 114060,5
S.E. of regression 18436,16 Akaike info criterion 22,59848

Pinh Hoang Thing
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Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

4,76E+09
-178,7879
560,1444
0,000000

Céac Phuong Phap Dinh Lugng

Schwarz criterion
Hannan-Quinn criter,
Durbin-Watson stat

22,69506
22,60343
0,175745

Dung lénh Forcast dé tinh cac chi tiéu do luong sai s6 cia mo hinh bac nhét

Goi ¥ giai bai tap 10

600,000
| | Forecast: GDPF
Actual: GDP
500,000 Forecast sample: 1995 2010
Included observations: 16
400,000 Root Mean Sqguared Error  17245.45
Mean Absolute Error 1577719
- Mean Abs. Percent Error 5009612
300.000 4 Theil Inequality Coefficient 0.023669
' - Bias Proportion 0.000000
Variance Proportion 0.006172
200,000 Covariance Propartion 0993828
10[]:0[]0 T T T T T T T T T T T T T T
1996 1998 2000 2002 2004 2006 2008 2010
| —GDPF — +2SE
M6 hinh 2:
LSGDPC T T/2
Dependent Variable: GDP
Method: Least Squares
Date: 12/20/13 Time: 10:24
Sample: 1995 2010
Included observations: 16
Variable Coefficient Std. Error t-Statistic Prob.
C 191416,5 3936,629 48,62445 0,0000
T 8603,709 1065,814 8,072427 0,0000
T2 885,8766 60,94847 14,53485 0,0000
R-squared 0,998587 Mean dependent var 347377,4
Adjusted R-squared 0,998369 S,D, dependent var 114060,5
S.E. of regression 4606,350 Akaike info criterion 19,87562
Sum squared resid 2,76E+08 Schwarz criterion 20,02048
Log likelihood -156,0050 Hannan-Quinn criter, 19,88304
F-statistic 4592,022 Durbin-Watson stat 0,830896
Prob(F-statistic) 0,000000
Pinh Hoang Thing 12
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600,000
Forecast: GDPF2
550,000+ Actual: GDP
el Forecast sample: 1995 2010
’ Included observations: 16
450,000
Root Mean Squared Error 4152107
400,000 Mean Absolute Error 3596.708
Mean Abs. Percent Error 1121088
silille Theil Inequality Coefficient ~ 0.005696
300.000 4 Bias Proportion 0.000000
’ Variance Proportion 0.000354
250,000 Covariance Proportion 0.999646
200,000
150[][]0 T T T T T T T T T T T T T T
1996 1998 2000 2002 2004 2006 2008 2010
— GDPF2 —— +2 SE.
Mb hinh 3:
LS GDP C LOG(T)
Dependent Variable: GDP
Method: Least Squares
Date: 12/20/13 Time: 10:26
Sample: 1995 2010
Included observations: 16
Variable Coefficient Std. Error t-Statistic Prob.
C 103419,1 37790,38 2,736652 0,0161
LOG(T) 127261,1 18312,28 6,949493 0,0000
R-squared 0,775264 Mean dependent var 347377,4
Adjusted R-squared 0,759212 S,D, dependent var 114060,5
S.E. of regression 55969,69 Akaike info criterion 24,81948
Sum squared resid 4,39E+10 Schwarz criterion 24,91605
Log likelihood -196,5558 Hannan-Quinn criter, 24,82442
F-statistic 48,29545 Durbin-Watson stat 0,228533
Prob(F-statistic) 0,000007
Dinh Hoang Théng 13
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600,000
P B Forecast: GDPF3
SUU.UUU | —— ACTUEit GDP
g Forecast sample: 1995 2010
400 000 - Included observations: 16
) Root Mean Squared Error 52354 .85
| Mean Absolute Error 45829 31
Mean Abs. Percent Error 14 52461
200,000 ~ Theil Inequality Coefficient  0.072190
Bias Proportion 0.000000
100,000 Wariance Proportion 0.063552
\ Covariance Proportion 0.936448
0/
_100000 T T T T T T T T T T T T T T
1996 19956 2000 2002 2004 2006 2008 2010
— GDPF3 ——+25E
M6 hinh 4:
LSLOG(GDP)CT
Dependent Variable: LOG(GDP)
Method: Least Squares
Date: 12/20/13 Time: 10:27
Sample: 1995 2010
Included observations: 16
Variable Coefficient Std. Error t-Statistic Prob.
C 12,11906 0,008004 1514,089 0,0000
T 0,069222 0,000828 83,62466 0,0000
R-squared 0,998002 Mean dependent var 12,70745
Adjusted R-squared 0,997859 S,D, dependent var 0,329894
S.E. of regression 0,015263 Akaike info criterion -5,410250
Sum squared resid 0,003262 Schwarz criterion -5,313676
Log likelihood 45,28200 Hannan-Quinn criter, -5,405305
F-statistic 6993,084 Durbin-Watson stat 0,608465
Prob(F-statistic) 0,000000
Pinh Hoang Thing 14
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600,000

500,000+

400,000+

300,000+

200,000 4557

100,000

Forecast: GDPF4
Actual: GDFP

Forecast sample: 1995 2010

Included observations: 16

Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient

4857296
4201.903
1.267194
0.006666

Bias Proportion
Variance Proportion
Covariance Proportion

0.000529
0.024410
0.9750860

T T T
1996 1998

—
2000

T T T
2002 2004

| —
2006

————— +2SE |

T T
2008 2010

Tur Két qua cua ham Log-Lin, ta ¢6 thé viét duge phuong trinh du bdo dang ting truéng mil nhu
q g p g g tang g

sau: GDP = g!2119080.0692227
: ) =

C6 thé dua vao chi tieu RMSE, MAPE, Theil’s U cta cac md hinh dé Iwa chon, mé hinh nao c6
cac chi tiéu nay cang nho thi cang tot. Néu ban si dung MAPE thi thdy ring MAPE
cia ham bac 2 1a 1.12%, ting truong mid la 1.27%, ham
Logarithmic 1a 14.52%. Nhu vay, trong 4 m6 hinh, m6 hinh ham bac 2 c¢6 sai s6 nho nht, hay

d6 chinh x4c t6t nhat.

bac nhat 1a 5.10%,

Forecast. GDPF

Actual: GDP

Forecast sample: 1995 2010
Included observations: 16

Root Mean Squared Error 17245 45
Mean Absolute Error 15777.19
Mean Abs. Percent Error 5.099612
Theil Inequality Coefficient 0.023669
Bias Proportion 0.000000
Variance Proportion 0.006172
Covariance Proportion 0.993828

Forecast: GDPF2

Actual: GDP

Forecast sample: 1995 2010
Included observations: 16

Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

4152.107
3598.708
1.121088
0.005696
0.000000
0.000354
0.999646

Forecast GDPF3

Actual: GDP

Forecast sample: 1995 2010
Included observations: 16

Root Mean Squared Error 5235485
Mean Absolute Error 4582931
Mean Abs. Percent Error 14.52461
Theil Inequality Coefficient 0.072190
Bias Proportion 0.000000
Variance Proportion 0.063552
Covaniance Proportion  0.936448

Forecast GDPF4

Actual: GDP

Forecast sample: 1995 2010
Included observations: 16

Root Mean Squared Error 4857 296
Mean Absolute Error 4201.903
Mean Abs. Percent Error 1.267194
Theil Inequality Coefficient  0.006666
Bias Proportion 0.000529
Variance Proportion 0.024410
Covariance Proportion 0.975060

¢. V6i mo hinh ma ban d3 chon ¢ cau b, néu quy luat bién dong cua dir liéu theo thoi gian van
con dung dén nam 2012; ban hay cho biét gia tri du bdo diém, khodng tin cay 95% cua gia tri du
bao GDP (gia tri cé biét) sé€ 1a bao nhiéu?

Dé thém 2 nam 2012 va 2013 vao co sé dir liéu, trong Eview ta dung 1énh:

Pinh Hoang Thing
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[ Workfile: BALZ - (e\dropbox\L.my documents\3.mppé6\... E\@
|| Object| [Print|[Save |[Detais+/-| [Show|[Fetch|[Store |[Delete || Genr | 5ample

Set Sample...

SRRIRROR]< 2|

Import
Export

Structure/Resize Current Page...
Append to Current Page...
Contract Current Page...
Reshape Current Page
Copy/Extract from Current Page

Wordle sructure | . B

Worlkfile structure type Date spedfication

Dated - regular frequency v] Frequency: [Annual v]

Startdate: 1995

End date: ;1_[)1;_]

Sort Current Page...

Load Workfile Page ...
Save Current Page ...
Rename Current Page ...

Delete Current Page

Sau do, cap nhat lai s6 nam cho bién T béng Iénh:
Genr t=@trend(1994)

O nam 2012, Néu st dung dang ham bac hai dé du bao POP, két qua dy bao diém cua
GDP s& 1a: 191416,5+ 8603,709*18 + 885,8766*18% = 633307,2804 (ty VND),

Chay lai mo6 hinh,

trong Eview ta dung I¢nh: LS Gdp C T T2

Sau d6 tiép tuc dung lénh forcast nhu hinh dudi

-

[ Workfile: BAL? -

View |F‘mc Object [

[ Equation: UNTITLED Workfile: BAL:Bookl, = E

[wew][P‘ruc][Dbject] [P‘rint][Name][Freeze] [Esﬁmate][Furemst][smts][Resids]

Range: 1995 201
Sample: 1995 201

[Blc

b adp
bA gdpf
kA gdpf2
bA gdpf3
kA gdpfd
kA resid
B year

4+ Book1 4 Nel

Dependent Variable: GOP

Method: [ o
Date; 17 Ferecast
Sample
Inclugec Forecast of
— Equation: UNTITLED Series: GDP
Series names Method
Forecast name:  gdpf2_chaylai Static forecast
(no dynamics in equation)
5.E. {optional): | sel
| Structural {ignore ARMA)
R-squarl GARCHIoptional): Coef uncertainty in 5.E. calc

Adjusted!

S.E ofrg. Forecast sample Output

Sum _5 1995 2012 Forecast graph
Log likelly Forecast evaluation

Insert actuals for out-of-sample observations

Dinh Hoang Théng
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Ta dlIQC SE2012 =6772,19496
Vi taraya=niy = to,025 (e = 16-3) = 2,160368652°
Khoang tin cay 95% cuia GDP s¢€ 1a [633307,2804 + 2,160368652*6772,19496] =

[618676,8; 647937,6754] ty VND ,
Cé thé thuc hién trén Eview ta cling dugc két qua tuong tu:

Céac Phuong Phap Dinh Lugng

Can dudi la: genr low = gdpf2_chaylai - 2,160368652*se
Can trén la: genr high = gdpf2_chaylai + 2,160368652*se

.

[ Group: UNTITLED Workfile: BAIZ:Bookl

|view |[Proc||Object| [Print|[Mame |[Freeze | | Default  |[5ort | Transpose | [Edit+f—][5mpl+f—]@

obs GDP| GDPF2_CH.. | SE | LOW| HIGH |
1995 195567 200906.0 5532228 188054 4 2128577
1906 213833 2121674 5178.755 200979.4 2233554
1997 231264 225200.5 4973261 214456.4 235044 5
1908 244595 240005.3 4879.761 220453.2 250547 4
19499 256272 256581.9 4859.011 2460847 267079.2
2000 273666 274930.3 4875.497 264397 4 285463 1
2001 292535 295050 .4 4901.636 284461.0 3056307
2002 313247 3160422 4919.187 306315.0 327560.5
2003 336243 340605.8 4919.187 320078.6 3512331
2004 362435 366041.2 4901.636 3554519 766305
2005 392031 303248 3 4875.497 3827154 403781.2
2006 425373 422227 2 4859.011 4117299 432724 4
2007 461342 452977 .8 4879.761 4424357 463510.9
2008 490459 485500.2 4973261 4747561 496244 3
2009 516566 510794.3 5178.755 508606.3 530982.3
2010 551608 555860.2 5532228 543008.5 567811.8
2011 NA 593697.8 6059.332 580607 4 60GT728.2
2012 NA £33307.2 6772.195 G18676.8 6479377

2 Chu y bac tu do ciia t luon khong dbi
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