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Bai 1

Céc ban hay xem s6 liéu trong bang sau day

Bang 1
SO sinh vién biém thi GRE Bugc nhan vao chuong trinh
Dinh lugng (Q) Ngon ngir (V) (1= duogc nhan; 0 néu khac)
1 760 550 1
2 600 350 0
3 720 320 0
4 710 630 1
5 530 430 0
& 650 570 0
7 800 500 1
8 650 680 1
9 520 660 0
10 800 250 0
11 670 480 0
12 670 520 1
13 780 710 1

Source: Donald F. Morrison, Appied Linear Stafistical Methods, Prentice-Hall, Inc.,
Englewood Cliffie, N.J., 1923, p. 270 {adapted).

a. Hay sir dung mé hinh LPM dé du bdo xac xuit dwoc nhin vao chwong
trinh dua trén diém moén dinh lwgng (Q) va mén ngon ngir (V) trong ky
thi GRE?

Sau khi nhép liéu vao Eviews, ban c6 thé c6 1énh LS Y C Q V dé udc luong mod
hinh LPM.

Ta c6 phuong trinh Yi= B1+ B2 Qi+ Bs Vi+ ui (1)
Goi xé4c sudt dugce nhan vao chuong trinh 12 p;

pi = ECY[ Qi, Vi)=P(Y=1| Qi, Vi)=B1+ B2 Qi + B3 Vi
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(1) ¢6 thé viét thanh:Yi= E(Y| Qi, Vi)+ Ui = P1+ B2 Qi+ Bz Vi + ui=pi+ Ui
Uc lugng cua B(Y| Qi Vi) 1a Y '=-2.8673+0.0031 Q;+0.0023 V;

Hinh 1.1 M6 hinh 1

Dependent Variable: Y
Method: Least Squares
Date: 01/14/11 Time: 22:09
Sample: 1 13

Included observations: 13

Variable Coefficient Std. Error  t-Statistic  Prob.

C -2.8673 0.8378 -3.4224  0.0065
Q 0.0031 0.0011 29758 0.0139
Vv 0.0023 0.0007 3.4405  0.0063
R-squared 0.6493 Mean dependent var 0.462
Adjusted R-squared 0.5792 S.D. dependent var 0.519
S.E. of regression 0.3366  Akaike info criterion 0.859
Sum squared resid 1.1329  Schwarz criterion 0.990
Log likelihood -2.5853 Hannan-Quinn criter. 0.832
F-statistic 9.2584 Durbin-Watson stat 2.591
Prob(F-statistic) 0.0053

Tai cira sb Equation ctia m6 hinh trén trong Eviews, ban co thé tinh YA b?lng cach bam
1

vao nit Forecast (Néu c6 thém mot dong dit liéu thtr 14 luu thong tin cia Q, V thi ban
cling s€ du doan duogc gia tri cua YF_LPM & dong thir 14)

Hinh 1.2
obs Y Q \Y YF_LPM
1 1 760 550 0.797
2 0 600 350  -0.172
3 0 720 320 0.133
4 1 710 630 0.828
5 0 530 430  -0.203
6 0 650 570 0.500
7 1 800 500 0.805
8 1 650 680 0.758
9 0 520 660 0.304
10 0 800 250 0.219
11 0 670 480 0.352
12 1 670 520 0.445
13 1 780 710 1.234
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b. Ban c¢6 théa méin véi mé hinh nay hay khong? Néu khong ban sé sir dung
mo hinh nao?

Tuy nhién mo hinh 1 trén bi vi pham céc gid dinh cuia OLS nhu: u; cé phuong sai thay
dbi, uj khong co phan phdi chudn, va udc luong cua E(Y| Q;, Vi) 1a Y’\i chua chéc di thoa
man diéu kign 0<y' <1. Cot Y£ LPM & Hinh 1.2 ciing cho thdy, gid tri Y & quan sat
thir 2, thir 5 va thir 13 nim ngoai doan [0,1].
Nguoi ta co thé str dung mé hinh LPM c6 trong ’sé qé khéc phuc hién tuwong phuong sai
thay d6i, tuy nhién khi d6 mé hinh cling khong t6t bang mo hinh Logit, hay Probit boi 1€
LPM c6 trong s6 cho rang p;j ¢ quan hé tuyén tinh theo cac X (ma dleu nay khong ding
vé mit kinh t&), va n6 ciing khong dam béao gia tri du doan ciia Pi nam trong doan [0,1]

(Xem Hinh 1.6 ¢ ¢ot Yf) ... Vi thé, LPM, hay LPM c6 trong sd it duoc st dung trong
thuc tién hién nay.

a. M6 hinh LPM c6 trong so
Sau khi tinh trong s6 bang 1énh genr w=yf_Ipm*(1-yf_lpm)

tai workfile, ban dinh lai miu phuc vu cho viéc udc lugng mé hinh bang cach bim nat
sample, sau d6 khai bao diéu kién if. Diéu nay giup ban loai trir nhiing YA tir mo6 hinh
1

LPM nam ngoai doan [0,1] ma khong phai x6a mét cach thu cong khi dir lidu 16m.

Hinh 1.3

—3ample range pairs (or sample object ko copy)

@l

—IF condition {opkional)

wf_lpm==0 and vf_lpm==1] Zancel

x|
_Gancel |

Gd 1énh LS y/sqr(w) 1/sqr(w) g/sqr(w) v/sqr(w) vao cira s6 1énh

Hoac chon Quick\Estimate Equation va g6 dong y/sqr(w) 1/sqr(w) g/sqr(w) v/sqr(w)
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Hinh 1.4 M6 hinh LPM c6 trong s6

B Equation: UNTITLED Wo _ o x|

'-.-'iewl F‘r|:u:| Ol:ujecl:l F‘rintI Namel Freezel Estimatel Fl:urecastl Stal:sl Residsl

Dependent “ariable: ¥/S0ORMY)

Method: Least Squares

Date: 01714511 Time: 23:44

Sample: 113 IF ¥F_LPM==0 AND ¥F_LPh<=1
Included observations: 10

“ariable Coeficient  Std. Error t-Statistic Prob
1SRN -5.352379 1220316 -4.386052 0.0032
QISR 0.005631 0001362 4133006  0.0044
WESORM) 0.003767 0000743 5037174 00015

R-squared 0.804435  Mean dependent var 1.200475
Adjusted R-squared 0.748553 5.0 dependent var 1.275802
=.E. of regression 0.639787  Akaike info criterion 2187961
sum squared resid 2865290  Schwarz criterion 227873
Laog likelihood -7.939807  Hannan-Cluinn criter. 2.053381

Durbin-\Watson stat 1.824308

bé du doan x4ac suat, tai ctra s6 Equation (Hinh 2.1), bam nut forecast ban c6 thé du doan
duoc xac suat ma khong can tinh thu cong!

Hinh 1.5

Forecast NN x|

— Forecask equakion
IMTITLED:

—Seties ko Forecast

(e £ YISQR{W)
Series names —Method
Forecask name: I wf Skatic Forecast

(mo dynamics in equation)

5.E. (optional):
(op ) I [T Structural {ignore ARMaT

GARCHI{DptiDnaI):I Iw Coef uncertainky in 5.E. calc
Forecask sample — Oukpuk
I 1 13iF wf_Ipm==0 and wf_lpm==1 ¥ Forecast graph

¥ Forecast ewaluation

I¥ Insert actuals for out-of-sample obserwvations

Cancel |
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Hinh 1.6
obs Y Q \4 YF_LPM YF
1 1 760 550 0.797 0.999
3 0 720 320 0.133  -0.093
4 1 710 630 0.828 1.019
6 0 650 570 0.500 0.455
7 1 800 500 0.805 1.036
8 1 650 680 0.758 0.870
9 0 520 660 0.304 0.062
10 0 800 250 0.219 0.094
11 0 670 480 0.352 0.229
12 1 670 520 0.445 0.379

Ban ciing c6 thé udc lwong md hinh LMP c6 trong sé theo cach sau ddy. Cach nay s&
thudn loi hon cho ban vé mat thao tac d¢ udc lugng va du bao.

Buéc 1. Dinh lai ¢& miu cho viéc wéc lrgng
Buéc 2: Quick\Estimate Equation = g bién vao Equation Specification
Hinh 1.7

x|

Specification |Opti|:||'|5 I

— Equation specification
Dependent variable Followed by lisk of regressors inchuding ARMA
and POL terms, OR an explicit equation like Y=c{1)}+c{2i*x,

YCQY

11

N

—Eskirmation setkings

Method; ILS - Least Squares (MLS and ARMA]

LEF L

Sample: I 113 iF wf_lpm==0and vf_lpm==1

Ik I Cancel

Budée 3. Chon Options, sau d6 khai b4o bién trong s6 & khung Weight
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Cac Phuong phap Phan tich Dinh lugng

Specification  ©ptions |
L5 & TSLS options

coefficient covariance
= White
o [EewEy-YWest

[V ‘Weighted L5{TSLS

Heteroskedasticity consistent

(nok available with ARMAY

\Weight: I 1 fsqriw)|

— ARMA opkions
Starting coefficient values:

|oLsiTsLs

V¥ Backeast Ma terms

—

r—Ikeration contral

Max Iterations: I =]
Convergence: I 0.0001

[ Display settings

~ Detivatives
Select method to Favar:
¥ Accuracy

" spesd

[ Use numeric only

Budéc 4. Xem két qua (Ban sé thiy két qua twong tw nhu Hinh 1.4)

Dependent “ariable:
Method: Least Squares
Date: 0111541 Time: 00

13

o |

Cancel |

Sarmple: 113 IF ¥F_LPM>=0 AND ¥F_LPh<=1

Included observations: 10

Weighting series: 1T/SORMY)

“ariable Coeficient  Std. Error t-Statistic Prob
C -5.352379 1220316 -4.386052 0.0032
2 0.00s631 0.001362 4133006  0.0044
K 0.003767 0000745 5037174 00015
Weighted Statistics
R-squared 0797710 Mean dependent war 0.50/910
Adjusted R-squared 0739913 5.0. dependent var 0.539523
=.E. of regression 0270688  Akaike info criterion 0. 467627
sum squared resid 0.512905  Schwarz criterion 0.553402
Laog likelihood 0661866  Hannan-Cuinn criter. 0.363045
F-statistic 13.80190  Dwrbin-YWatson stat 1.824308
Frob(F-statistic) 0.003723
Unweighted Statistics
R-squared 0726161  Mean dependent war 0.500000
Adjusted R-squared 0647921 5.0 dependent var 0.527045
=.E. of regression 0312729 Surm sqguared resid 0.684557
Curbin-WWatzon stat 1.813705
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b. M6 hinh Logit

Hinh 1.9 M6 hinh Logit

Dependent Variable: Y

Method: ML - Binary Logit (Quadratic hill climbing)
Date: 01/14/11 Time: 23:13

Sample: 1 13

Included observations: 13

Convergence achieved after 8 iterations

Covariance matrix computed using second derivatives

Variable Coefficient Std. Error z-Statistic Prob.

C -80.900 111.728 -0.724 0.469
Q 0.083 0.123 0.678 0.498
A% 0.047 0.057 0.818 0.414

McFadden R-squared 0.783 Mean dependent var  0.4615

S.D. dependent var 0.519 S.E. of regression 0.2646
Akaike info criterion 0.761  Sum squared resid 0.7000
Schwarz criterion 0.891 Log likelihood -1.9454
Hannan-Quinn criter. 0.734 Restr. log likelihood  -8.9724
LR statistic 14.054  Avg. log likelihood -0.1496
Prob(LR statistic) 0.001

Obs with Dep=0 7.000 Total obs 13
Obs with Dep=1 6.000
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¢. M6 hinh Probit

Hinh 1.10 M6 hinh Probit

Dependent Variable: Y

Cac Phuong phap Phan tich Dinh lugng

Method: ML - Binary Probit (Quadratic hill climbing)

Date: 01/14/11 Time: 23:15
Sample: 1 13
Included observations: 13

Convergence achieved after 8 iterations

Covariance matrix computed using second derivatives

Variable Coefficient Std. Error z-Statistic Prob.
C -45.131  70.923 -0.636 0.525
Q 0.046 0.078 0.591 0.555
\ 0.027 0.036 0.730 0.465
McFadden R-squared 0.788 Mean dependent var 0.462
S.D. dependent var 0.519 S.E. of regression 0.263
Akaike info criterion 0.754  Sum squared resid 0.690
Schwarz criterion 0.884 Log likelihood -1.899
Hannan-Quinn criter. 0.727 Restr. log likelihood -8.972
LR statistic 14.147  Avg. log likelihood -0.146
Prob(LR statistic) 0.001
Obs with Dep=0 7  Total obs 13
Obs with Dep=1 6
Bai 2
Béang 2
Giam gia C& mau S6 phiéu giam gia
(X, cent) N; dugc st dung (n;)
& 500 100
7 500 122
g 500 147
11 500 1786
13 500 21
15 500 244
17 500 277
19 500 a0
21 500 343
23 500 arz
25 500 jeish|

Source: Douglas C. Montgomery and Elizabeth A. Peck, Infroduction to Linear

Regression Analysis, John Wiley & Sons, New York, 1982, p. 243 (notation

changed).
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Dé nghién ctru hiéu qua ctia chuong trinh giam gia bang cac phiéu giam gia danh cho mot
16¢ 6 chai nudc ngot 2 lit, Montgomery va Peck da thu thap dugc so liéu cho trong Bang
2. Mot miu gdm 5500 ngudi tiéu dung duoc chia mot cach ngdu nhién vao 11 chinh sach
giam gia khac nhau, 500 ngudi cho mét chinh sach. Bién phu thudc 12 ngudi tiéu dung cé
s dung phiéu giam gia nay hay khong trong vong mot thang (mdi nguoi chi c6 mot
phiéu).

a. Cac ban hay xem xét xem mo hinh logit (voéi ty 1é phleu giam gia dwgc su
dung 13 bién phu thudc va mirc giam gia 13 bién ddc 1ap) c6 phu hop véi dir
liéu khong?

Ban hay go nhiing dong 1€nh sau vao ctra s6 1énh cta Eviews, s& udc lugng dugc mod hinh
Logit cho truong hop nay

genr phat=n01/n
genr w=n*phat*(1-phat)
genr sqrtw=sqr(w)

Is sqrtw*log(phat/(1-phat)) sqrtw sqrtw*x
Hinh 2.1

B Equation: EQ01_LOGIT _ o x|

'u'iewl F‘ru:u:I Dbjectl F‘rintI Namel Freezel Estimatel Fnrecastl Statsl Residsl

Dependent Yariable: SORTW LOGPHATAT-PHATY)
bethod: Least Sguares

Date: 0171511 Time: 00:46

Sample: 111

Included observations: 11

“ariable Coeficient  Std. Error t-Statistic Proh

SORTW 2084570 0014517 -143.5967  0.0000

SORTWK 0135713 0000835  151.6210  0.0000
R-sguared 0.999605  Mean dependent var  -0.424914
Adjusted R-squared 0.999555 5.0, dependent var 8.668763
S.E. of regression 0.180830  Akaike info criterion -0.413551
=um squared resid 0.294296  Schwarz criterion -0.347206
Log likelihood 4307530 Hannan-Cluinn criter. -0.465154

Durbin-YWatson stat 1.785213

M6 hinh trén cho thay

/\
\/_ In( A) 2085+0136\/_ Xi

Ham trén c6 mot bién doc lap, c6 Adjusted R? =0.99 l1a rat cao, ddng thoi P-
value(, /Wi Xi) ¢6 ¥ nghia thong ké, nén co thé néi rang mé hinh trén phu hop véi dir

liu.
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b. Hay kiém tra xem mé hinh probit ciing phit hop véi s6 li¢u nhu mé hinh logit
hay khéng?

Ban c6 thé gb tiép cac cau 1énh dé udc luong md hinh Probit véi dir liéu theo nhom.

genr i=@qnorm(phat)

Khi d6 bién I & tirng quan sat s& nhu sau

Hinh 2.2
obs PHAT I X
1 0.20 -0.84 5
2 0.24 -0.69 7
3 0.29 -0.54 9
4 0.35 -0.38 11
5 0.42 -0.20 13
6 0.49 -0.03 15
7 0.55 0.14 17
8 0.62 0.31 19
9 0.69 0.48 21
10 0.74 0.66 23
11 0.78 0.78 25

Theo Gujarati (2003, trang 510), li @m khi Pj nho hon 0.5, vi vay, khi udc !uqng md hinh
Probit véi dir liéu nhom, vé mat thuc hanh, pgu’(‘yi ta thuong C(f)ngv thém so 5 vao I. (ban
khong cong vao khong sai). Vi vay ban c6 theé gd nhitng 1€nh sau dé udc lugng moé hinh
genr i5=i+5

Isi5c x

Isicx

Hinh 2.3 M6 hinh Probit khi bién phu thudc 1a I5

Dependent Variable: I5
Method: Least Squares
Date: 01/15/11 Time: 01:32
Sample: 1 11

Included observations: 11

Variable Coefficient  Std. Error t-Statistic Prob.

C 3.724 0.012 318.707 0.000
X 0.083 0.001 115.769 0.000
R-squared 0.999 Mean dependent var 4.971
Adjusted R-squared 0.999 S.D. dependent var 0.551
S.E. of regression 0.015 Akaike info criterion -5.391
Sum squared resid 0.002  Schwarz criterion -5.319
Log likelihood 31.650 Hannan-Quinn criter. -5.437
F-statistic 13402.500 Durbin-Watson stat 1.417
Prob(F-statistic) 0.000
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Hinh 2.4 M hinh probit khi bién phu thudc 1a I

Dependent Variable: I
Method: Least Squares
Date: 01/15/11 Time: 01:35
Sample: 1 11

Included observations: 11

Variable Coefficient  Std. Error t-Statistic Prob.

C -1.276 ~ 0.0117  -109.1887  0.0000
X 0.083  0.0007 115.7692  0.0000
R-squared 0.999 Mean dependent var -0.029
Adjusted R-squared 0.999 S.D. dependent var 0.551
S.E. of regression 0.015 Akaike info criterion -5.391
Sum squared resid 0.002  Schwarz criterion -5.319
Log likelihood 31.650 Hannan-Quinn criter. -5.437
F-statistic 13402.500 Durbin-Watson stat 1.417
Prob(F-statistic) 0.000

V61 Mo hinh Probit’("r Hinh 2.3, hoac 2;4, ta théy bién X c6 v nghia théng ké & do tin cay
95%; Adjusted R? rat 16n (0.99), va Kiém dinh F c¢6 ¥ nghia thong ké nén mé hinh Probit
phu hop véi dir lidu.

c. Néu mirc giam gia 12 17 cent thi ty 1¢ phiéu giam gia dwoc sir dung dw bao la
bao nhiéu?

Gia sir ban sir dung M6 hinh Logit dé du doan, trong cac gia tri ctia X c6 gid tri 17. Vi
vay, dé du doan xéc suat tir mo hinh Logit, ban chi can bam nut Forecast

Hinh 2.5

Forecast . x|

—Farecast equakion

EQO1_LOGIT
—Seties to forecask
" SORTW % SORTWHLOGIPHATI 1-PHATT
Seties names Method
Forecast name: I Lskar Static Forecask

[no dynamics in equation)

5.E. {optional):
(op ! I ™| structural fionore SRR
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Hinh 2.6
X PHAT SQRTW LSTAR
5 0.2 8.944 -12.576
7 0.244 9.604 -10.896
9 0.294  10.187 -8.793
11 0.352  10.679 -6.319
13 0.422  11.043 -3.537
15 0.488 11.177 -0.546
17 0.554 11.115 2.474
19 0.62 10.854 5.362
21 0.686 10.378 7.943
23 0.744 9.759 10.118
25 0.782 9.232 12.078
Tinh toan Pi
In(Py/(1-P;))=2.474/11.115= 0.223
Pi/(1-P;)=exp(0.223)= 1.249
Pi=1.249/(1+1.249)= 0.555

Nhu vay, vi X=17 cent, ty 1 phiéu giam gia duoc st dung 1a 55.5%
d. Hay tinh mirc giam gia ma & d6 c6 70% so6 phiéu giam gia sé dwoc sir dung?

Ttr M6 hinh Logit

/\
f In( A) -2085+0136\j_ Xi

Pon gian trong s ¢ cac vé, ta c6 thé tinh Xi
In(ﬂ) =-2.085+0.136X
1-0.7

0.847=-2.085+0.136X =» X=21.56 cent
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