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Vidu 2.4

Gia sir, S dung $ liéu vé thu nHip theo tédn, X, va chi tiéu theo fn, Y, aia b giadinh & My nhu
bang dréi dé kiém dinh ly thuyét vé tiéu dung éa Keynes & 0 < MPC < 1, ngoi ta S tién hanh bi
qui Y theo Xdé tim rauéc leong aia cac kb s5. 3, tim dugc chinh larée lugng aia MPC.

Viét ham i qui mau.

Cho bt ¥ nghia dia cac & s udc lwong nkin dugc tir ham i qui mau.

Sai $ chuin cia cacudc lwong bing bao nhiéu?

Tim khaing tin Gy 95% cho cachsd hdi qui

Cac It sb hdi qui co thrc ar khac 0 khéng? (cé y nignvé mit théng ké khdng?)
Thu nhip kha dung c6 thrc ar anh hrong dén tiéu dang éa ho giadinh khdng?
Véi mac y nghiaa = 0.05, kém dinh gi thiét MPC king 1?

H¢ sb R? bang bao nhiéu? Y nga aia né la gi?

Kiém dinh sr phu byp cia ham bi qui

Hay dr b&o gia trtrung binh va gia trca bét cua tiéu dungdi mac thu nfip bing 100 i hé s
tin cay 95%.
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Y, Xi XY, NG v X y; X7 XiYi Yi e e eX, ev,

70 80 5600 6400 a1 90 1681 8100 3690 652 48 232 3855 3141

65 100 6500 10000 -46 270 2116 4900 3220 754 104 1074 -1036.4  -781.0

90 120 10800 14400 21 .50 441 2500 1050 855 45 19.8 534.5 381.1

95 140 13300 19600 -16 -30 256 900 480 95.7 0.7 05  -101.8 -69.6

110 160 17600 25600 1 -10 1 100 10  105.9 41 16.7 654.5 433.3

115 180 20700 32400 4 10 16 100 40 1161 11 12 -196.4  -126.6

120 200 24000 40000 9 30 81 900 270  126.3 -6.3 393  -12545  -792.1

140 220 30800 48400 29 50 841 2500 1450  136.5 35 12.6 780.0 483.8

155 240 37200 57600 44 70 1936 4900 3080  146.6 8.4 700 20073  1226.4

150 260 39000 67600 39 90 1521 8100 3510  156.8 6.8 465  -17727  -1069.2

Téng 1110 1700 205500 322000 0 0 8890 33000 16800 1110 0 0
Trung binh 111 170 20550 32200 889 3300 1680 111

n

R YiX;
B, ="
X

n
i=1

1. Vay, duong hdi qui miu 1a: Y = 24.4545+ 0.5091X,

= 16800/33000=0.5091 B, =Y —f,X = 111-.5091*170 = 24.4545

2. Y ngha aia cac B s g

0 < 3,= 0.5091 < = b) sb liéu nay phui bp véi Iy thuyét tiéu ding aa Keynes.

,5’2= 0.5091 (=MPC) cho Bi, khi thu ntip kha dung ting 1don Vi thi tiéu dung trung binhia ho giadinh ting 0.5091don Vi.
B,= 24.4545 cho It, khi thu nfap kha dung X aia b giadinh bing 0, thi tiéu ding trung binlia b giadinh bing 24.4545i0n vi. Trong kinh

té, ngroi ta i d6 1a tieu dung kindung (mic tiéu dung khéng phthuse vao thu nap).

3. Ddi véi usc lwongdiém nhr g, ta con phi quan tamién d¢ chinh xac aawdc lwong hay Sai & chuin cia uéc luong
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Ta c0 plwrong sai @ia cacg dugc tinh i cong thic

n

A o’ A ZXIZ 2
var(B,) = - var(B,)=-=—0
X ny x;

trongdo, o? 1a phrong sai @a yéu t6 ngau nhién trong hamdi qui tdng thé va ta khong
biét gia ti thuc cia nd. Dodd, ta $ dungudc lugng khdng chch aia 02 1a 62vaduogc
tinh bing cong tc:

n
2

52 ==L 5 =337/(10-2) =42.15 = J =6.493

< 322000 < 6.493
= sdfB)=,—S5"" 6.493= 6.4131 s =_2>77° -00357
4h) 10*33000 «p.) V133000

4. Khaang tin dy 95% cho cachisd hoi qui
Khoang tin cy caa cac B sb hdi qui dugc tinh i céng thic sau:

3 -sdB ). .(n-2:4 + 4B}, . (0-2)] wii=12
= Khoang tin dy 95% aa 3, la:

[24.4545 — 6.4138*2.306 ; 24.4545 + 6.41380B]3
Hay [9.66 ; 39.24]

= Khoang tin dy 95% a3, la:

[0.5091 - 0.0357*2.036 ; 0.5091 + 0.035788D
Hay [0.4267 ; 0.5915]

5. Véi mic y nghaa = 0.05, kém dinh cip gia thiét

Ho: B,=0

Hi: B,#0
Cap gia thiét naydait ra cau bi, liéu thu nlp kha dung cé thrc ar anh hréng dén tiéu
dung dia h giadinh khéng?

t= BB 050914, 04

sgB,) 00357
Véi mic y nghia 5%, ta c 0248)=2.306; t =14.24 3b.{8) = 2.306= Bac b gia
thiét Ho = Thu nhip kha dung thrc ar anh hrong dén tiéu dung

6. Voi mac y nghiaa = 0.05, [Bu MPC c6 th bing 1?
Dé tra loi cau hoi trén, ta kém dinh cip gia thiét

Hoo G, =1

Hi:  B,<1

KINH T E LUQNG 2011 Vi du va Bai tap Wgayln Thi Mink Hibw
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Ta sr dung kiém dinh mt phia vi ta bit ring Wi y nghia kinh € vadic biét la trong ly
thuyét caa Keynesp, khdng cli khac 1 ma, con nto hon 1.

fo=B, _05091-1_ 4,

s€3,) 0.0357
Véi mic y ngha 5%, ta clo 05(8)=1.86. t=-13.73 < ¢bs(8) = -1.86= Bac b gia thiét
Ho = Vay, voi muc y ngha 5%, khdng tinéi MPC = 1
7. Tinh i sb r? va kiém dinh gr phti lop caa ham Bi qui véi mirc y nghia 5%

t=

10 10
= Tinh P ta c6, RSS =) _ e} =337 TSS =) y; =8890
i=1 i=1

2= ESS/TSS = (TSS-RSS)/TSS = 1-(RSS/TSS) = 1-(337)8890962
r> = 0.962 cho 8t 96.2% s thaydéi cua bén phu thuoc duoc giai thich bvi bién doc lap
trong mo hinh.
8. Kiém dinh sr phu hyp cia ham bi qui
Ta xét ¢p gia thiét
H,:r’=0  (bén X khonganh hrong ©i sy bién dong aia Y)
H,:r’% 0 (bién X anh hréng i sy bién dong aia )
_r® n-2_ 0962 10-2
“1-r°'2-1 1-0962 2-1
Tra hing phan phi Fisher ta cd051,8) = 5.32
Ta thly F > R(1,n-2)= Béac b gia thiét Ho v6i mic y nghaa.
9. Du bédo gia trtrung binh, gia irca bét cua tiéu dung khi thu riip kha dung, X =
100
< Du bao gia trtrung binh

=202.87;

T ham Bi qui mau (SRF), ta cé thtinh duoc uéc lugng diém (\?O) cua gia ti trung
binh E(Y/% = 100)
?o = él + é’zxo
24.4545 + 0.5091*100
75.3645

Phrong sai @a gia ti trung binhuede lugng 1a

-~ —_ 2 ~ —_— 2
var(V,) = o? 1+(x°n—x) = sdy, )= (42159 L + LOO°1707 1 _ 55365
n ZX'Z 10 33000
i=1 I
Khoang tin dy 95% cho gia irthuc cia trung binh E(Y/X = 100) la

¥, ~t,2(n- 250, }Y, +1,,,(n-2)5d%, )
[ 75.3645 — 2.306*3.2366 ; 75.3645 + 2.306*3.2B66
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Hay [ 67.901 : 82.8381]
< Du bao gia trtrung binh
Phrong sai @a gia ti ca bét udc luong la
< \2
1 (X,—X
var(Y,) = o2 1+—+—( 0 )
n 2
X
i=1
1  (100-170°
— 5d¥,)= (42159 14+ L + 10071707 | _ 5550
10 33000
Khoang tin dy 95% cho gia ircé bét Y khi X, =100 la
Yoo tp(n-2)S¢ Y- Y < X< L 12 feY )
[ 75.3645 — 2.306*7.255 ; 75.3645 + 2.306*7.255 ]
Hay [58.6345 92.0945]
Két qua udc lugng tir phin mém Eview nhr sau:
Dependent Variable: Y Y |a bién phu thuéc
Method: Least Squares Phwong phap OLS
Included observations: 10 Bao gém 10 quan sat
(Bién) Hé s6 Saiséchudn Théngké T
Variable Coefficient Std. Error t-Statistic Prob.
C 24.45455 6.413817 3.812791 0.0051
X 0.509091 0.035743 14.24317 0.0000
R-squared 0.962062 Mean dependent var 111.0000
Adjusted R-squared 0.957319 S.D. dependent var 31.42893
S.E. of regression 6.493003  F-statistic 202.8679
Sum squared resid 337.2727  Prob(F-statistic) 0.000001
Log likelihood -31.78092  Durbin-Watson stat 2.680127
R-squared R binh phwong
Adjusted R-squared R binh phwong hiéu chinh
S.E. of regression Sai s6 cta hdi qui
Sum squared resid Tbng binh phwong cac phan dw (RSS)
Log likelihood
Mean dependent var Trung binh cla bién phu thuéc
S.D. dependent var Do léch chuan cla bién phu thudc
F-statistic Théng ké F
Prob(F-statistic) Gi4 tri Prob (rng v&i théng ké F
Durbin-Watson stat Théng ké Durbin-Watson
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Vidy 2.5

Cho $ li¢u sau ¢ ning sut (ta/ha)_Y_ aia mjt loai cay tiong va nirc phan bén @ha)
_X_cho lai cay nay tinh trong 6t ha trong 10 #m tr 1988 — 1997. Kt qua hoi qui thu

dugc nhr sau:

Dependent Variable: Y
Method: Least Squares
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
C 27.125 1.9793 13.7046 0.000
X 1.6597 0.10132 16.3808 0.000
R-squared 0.97105 Mean dependent var 57.00
Adjusted R-squared 0.96743 S.D. dependent var 13.4743
S.E. of regression 2.4317  F-statistic 268.3312
Sum squared resid 47.3056  Prob(F-statistic) 0.000001
Log likelihood -21.9596 Durbin-Watson stat 1.7836

a. Giai thich y nghia kinh € cuauéc lwgng hé sb nhan dugc. , ‘
b. Véi mic y ngha 5% cho kit phan bén cénh hrong dén nang sit cay tibng hay

khong?
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c. Hay tim khang tin ciy 95% cho cachsd hdi qui.

d. Cho bit r* bing bao nhiéu vasb nay cho bit y ngha gi?

e. V&i mic phan bén #ng 20 #/ha, hdy ¢ bao gia trtrung binh va gia trca bét caa
nang suit véi hé sb tin cay 95%.

Bai tap 2.1

Két qua hdi qui sau thuduoc tir tép  liéu ch3bt4 trong sach “Tit hanh kinhé luong
Vé6i su trg gidp aia pHin mém Eview”. Trongdd, Y |a GDP, K 1a %n. Pon vi tinh: triéu
USD. Choa =5%

Dependent Variable: Y/100
Method: Least Squares
Date: 11/09/09 Time: 18:02
Sample: 1 20

Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
K 11.34206 2.888403 3.926759 0.0010
C 437.4670 193.6178 2.259436 0.0365
R-squared 0.461391 Mean dependent var 1094.687
Adjusted R-squared 0.431469 S.D. dependent var 577.3442
S.E. of regression 435.3234  F-statistic 15.41944
Sum squared resid 3411117. Prob(F-statistic) 0.000989

Viét ham Bi qui tng thé, ham i qui miu. Cac & sd hdi qui cé phu bp vai ly

thuyét kinh t& khéng?

Hé sb chin va ¢ sb géc dia mé hinh cé y ngh thing ké khong?

H¢ sb xacdinh king bao nhiéu? Giaitd6 c6 y nghia nhr thé nao?

Ham i qui co thé coi la phu lkp hay khéng?

Tim uéc luongdiém cho plvong sai ¥u t ngiu nhién.

RSS, TSS, ESSihg bao nhiéu?

Tim khaing tin dy cho k¢ sb chin cia mé hinh

Khi doanh nghip ting Won 1 triégu USD thi 4n luong ting trong khéng nao?

Khi giam vén 5 trigu USD thi 4n lugng giam ti da king bao nhiéu?

C6 th néi khi gam vén 4 trigu USD thi én luong giam 20 tréu USDduoc khong?

Néu ting v6n 1 triéu thi sin luong ting nhiéu hon 10 tréu USD,d(ng khéng?

Tim wéc lwongdiém mac sin lugng wi doanh nghip ¢6 \6n bing 30 tréu USD.
. Tim mac sin luong cé bét khi doanh nghéip c6 \on bing 30 tréu USD.

o

—xT T S@meao0o

3

Bai 2.2
Cho Kt qua hdi qui ciu tién DM (t7 $) theo ai sét R (%) cia mdt qudc gia giaidoan
1980-1998 nh sau:

a. Viét ham Ri qui tbng thé va ham Bi qui mau. Usc lugng he sb chin va k¢ sb goc
bing bao nhiéu?

b. Cac I 5 thuduogc tir ham i qui mau co phi bp véi ly thuyét kinh € khéng?

c. Hé sd chan cia mé hinh c6 y ngh thdng ké khang (c6 tirc sr khac 0 khong)?
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d. C6 thé néi rang khi l&i siét thaydéi thi cu tién khéngddi khéng (I&i sét khénganh
huong dén ciu tién)?
e. Hé sb xacdinh hing bao nhiéu, giaitd6 cé nghia gi?
Dependent Variable: MD
Method: Least Squares
Sample: 1980 1998
Included observations: 19

Variable Coefficient ~ Std. Error  t-Statistic Prob.

R -315.8613  29.90926 -10.56065  0.0000

C 5819.192  275.8616  21.09460  0.0000
R-squared 0.867732 Mean dependent var 2996.389
Adjusted R-squared 0.859952  S.D. dependent var 794.5525
S.E. of regression 297.3453  F-statistic 111.5274
Sum squared resid 1503042. Prob(F-statistic) 0.000000

Durbin-Watson stat 1.455406

Ham i qui co te coi la phu bp hay khéng?

Tim uéc legngdiém cho plrong sai ¥u t ngiu nhién.

RSS, TSS, ESSihg bao nhigu?

Khi I&i suit ting 2% thi du tién thayddi trung binh trong khing nao?
Khi I4i suit giam 1% thi @u tién ting i da bing bao nhiéu?

Khi I8 suat taing 1% thi u tién giam ti thiéu bing bao nhiéu?

C6 th néi khi lai st giam 2% thi du tién ting 700 t $ dugc khdng?

. L&i suit giam 1% thi &u tién giam nhiéu hon 10 1 $, diéu d6 coding khong?
LAi suit giam 1% thi @u tién ting nhéu hon 10 i $, diéu d¢6 céding khéng?
Tim mot wéc lwongdiém cho @u tién khi I4i st 1a 10%

Tim lrgng ban trung binhua cu tién khi 14 suit 1& 10%.

ToS3ITARTITTQ™

Vidu3.1
C6 cac 6 ligu sau: Y_ an lugng/ha; X%_ phan bén héade/ha; %_ thudc trr sdu/ha. Mo
hinh m6 hinh &i qui Y phu thuoc vao X, X3 cho ket qua nhe sau:

Dependent Variable: Y
Method: Least Squares
Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.

C 1.6318 19.5985 0.000

Xz 0.65005 0.25016

X3 1.1099 0.26743 0.000
R-squared 0.99163 Mean dependent var 57.00
Adjusted R-squared 0.98924  S.D. dependent var 13.4743
S.E. of regression 1.3975  F-statistic 414.8492
Sum squared resid 13.6704  Prob(F-statistic) 0.00000
Log likelihood -15.7526  Durbin-Watson stat 2.1141
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Cho ma tiin cov @a cac & sb hdi qui trong md hinh ninsau:

C X2 X3
C 2.662 -0.345 0.313
X5 -0.345 0.0625 -0.065
X3 0.312 -0.065 0.072

a. Viét moé hinh IBi qui miu cho md hinh &i qui trén. Kt qua c6 phu lyp Véi ly thuyét
kinh & khdng? Gii thich y ngfia kinh € caa cac B sb nhan dugc.

Phan bon, thic tnr sau cénh hrongdén ning st cay tong khéng?

Hay tim khang tin dy cho cac B sb hoi qui.

Khi giam phan bén tton vi thi ning st giam ti da king bao nhiéu?

Khi tang thibc trir sAu Idon vi thi ning suit 3 ting nhéu hon 1don vi dang khdng?
Hay gii thich y nghia aia k¢ s6 R? nhan dugc.

Ca phan bén va thic trir sAudéu khdnganh hréng dén ning suit cé dung khong?
Dua vao Kt qua hdi qui tir vi du 2.2, cho bt co the bo bién X3 ra khvi mé hinhduogc
khong?

Phii ching phan bon va thie trr siudéu céanh hrong nhr nhaudén ning sut?
Khi ting phan bén Bon vi dong thoi tang thudc trr sAu 1én @on vi thi ning st s
ting 10don vi. Piéu naydang hay sai?

k. Hay dr bao gia trtrung binh va ca Bi khi X, = 20 va % = 15

S@~ooo0CT

[ —

Bai tap 3.1
Tiép bai 2.2, #n hanh Bi qui sin lugng S theo ladong L va vbn K. Choa = 5%

Dependent Variable: S
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.

C -20.6583 22.0029

K 2.1599 49874

L 17.2232 4.5279 0.000
R-squared Mean dependent var 109.466
Adjusted R-squared 0.68369 S.D. dependent var 57.7367
S.E. of regression 32.4717  F-statistic 21.5343
Sum squared resid 17925  Prob(F-statistic) 0.00000
Log likelihood -96.361  Durbin-Watson stat 2.3574

a. Viét ham i qui tong thé va ham Bi qui mau.

b. Cacudc lugng nkin dugc c6 phi byp v6i ly thuyét kinh € khong?

c. Timudéc lwongdiém mic sin lugng khi doanh nglép c6 20 laaiong, ngwn von 30
triéu dong.

d. Céc gia trude lugng cé y ngha thing ké khong?

e. Tinh k¢ sb x&cdinh ki bang 3 cach.
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f.  Phai ching cac yu t diu vao trong md hinh khéngagithich dwgc cho s bién dong
cua sin luong? .

g. Khilaodong khéngddi, néu thém vn 1 triéu thi sin lvong ting trong khéng nao?

h. Ngudn von khéngdoi, thém 10 laatong thi @n lrong ting i thiéu bing bao nhiéu?

i. CO thé nbi khi laodong khdngddi, thém \dn 1 triéu thi gin lugng ting it lon 10don
vi dugc khdng?

j. Ngudn von khéngdéi, thém 10 laaiong thi én lrgng ting nhéu hon 200 tréu. Biéu
nay cédung khong?

k. Duwa trén Kt qua hdi qui thudugc tr bai 2.1, cho Bitcé néndua thém bén K vao mé
hinh khéng?

Cho ma tin cov @a céc B sH hdi qui nhr sau

C K L
C 491.989 -24.495 -76.166
K -24.495 4.689 -0.686
L -76.166 -0.686 20.549

l.  Trong mé hinh trén, ¥t ting 1 laodong < lam in lugng ting dip ddi so \Gi viéc
tang von 1 trigu. Biéu nay caddng khéng?

m. Khi ting von thém 1 téu, ddng thyi tang thém 1 la@ong thi &n lrong $ ting ©i da
bao nhiéu?

N. Khiting Wn thém 1 tréu, ddng thyi ting thém 2 lad@ong thi $n lvong € ting 40
triéu. Biéu hay cadung khong?

0. Khi tang v6n thém 1 trgu, dong thoi ting thém 2 ladong thi gn lrong € thaydoi
trong khang nao?

p. Du béo gia trtrung binh @a sin luong khi doanh nglép c6 20 laaiong, ngwn von
30 triéu dong.

Bai tap 3.2 ) ‘ o
Cung 1 s liéu trong baidp 2.2, cho kt qui hoi qui cau tien DM (t $) theoGDP (t $)
va lai sit R (%)caa mjt quoc gia giaidoan 1980-1998 nin sau:

Dependent Variable: MD
Method: Least Squares
Sample: 1980 1998
Included observations: 19

Variable Coefficient ~ Std. Error  t-Statistic Prob.

R -82.00013  31.15046 -2.632389  0.0181

GDP 0.332602  0.040015  8.311877  0.0000

C 1895.721  487.8713  3.885699  0.0013
R-squared 0.975128 Mean dependent var 2996.389
Adjusted R-squared 0.972019 S.D. dependent var 794.5525
S.E. of regression 132.9086 F-statistic 313.6484
Sum squared resid 282635.3  Prob(F-statistic) 0.000000

Durbin-Watson stat 0.517970

Lai stit coanh hrong i cau tién khéng?

Khi 14i suit ting 1%, @u tién s giam t6i thiéu bao nhiu ti $?

Khi 1ai suit giam 2% thi du tién s ting 100 t $, ding khong?

Thé thé néi khi GDP #ing 100 i $ thi du tién <5 tang 10 t $ khéng?

oo

10
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e. Dya vao Kt qui bai tip 2.1 cho kit c6 nén b bién GDP ra kki m6 hinh khong?
Kiém tra y kén cho &ing, khi 1ai siét ting 1%ddng thyi GDP ting 100t $ thi cu

tién & khongdoi. Biét cov(ﬁR ,,BGPD) 1.12

g. Du b&o gia trca bét cia ciu tién & mac 14 suit 10% va GDP #ng 3000t $, biét
ma tin covariancea cacudc luong nhr sau:

.—h

C R GDP
C 238018.4 -14878.26 -18.88848
R -14878.26 970.3513 1.125860
GDP -18.88848 1.125860 0.001601

Bai tap 3.3
Vi tap s ligu cia bai 3.1 nhing cac bén trong mo hinh éi qui la LS, LL va LK la
logarit o s ty nhién @ia cac bin twong tng.

Dependent Variable: LS
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 2.8749 0.22746
LK 0.09349 5.5806
LL 0.68225 0.14080
R-squared Mean dependent var 45516
Adjusted R-squared 0.75543 S.D. dependent var 57.7367
S.E. of regression 0.28222  Sum squared resid 1.3540

Cho ma tén hiép phrong sai @a cacudc lwongung Wi bién LK va LL bing 0.0127
a. Viét ham & kinh £ bandau wi cac bén S, K, L

b. Viét ham Wi qui miu, cho bét y ngha aia cacude lweong nhin dugc.

c. Cacudc lugng nkin dugc cd phi bip voi ly thuyét kinh € khong?

d. Timuéc lwongdiém caa sin luong S khi wn K bing 100 va la@ong L hing 30.
e. Cac bén giai thich gii thichduoc bao nhiéu %sbién dong aia bén phy thugc?
Kiém dinh sr phu bop caa ham Bi qui.

Khi lao dong ting 10% thi &n luong ting trong khéng nao?

Khi vén giam 1% thi én lugng gm t6i da bing bao nhiéu?

Ngudn von ting 1.2 &n so i trude thi sin lwong ¢6 ng trong g king 1.2 in
khéng?

. Khi tang 5% laodong thi n luong ting nhéu hon 2%dung khong?

j. Tang \n 2% va laaiong 3% thi 8n luong ting ©i thiéu bing bao nhiéu?

k. Ham sin xuit nay cé hiu qui khongddi theo qui méadang khdng?

s@ ™

Vidu 4.1

Cho mic tiéu diing thedau ngroi CON va thu nip sau thé ciia My Y trong thoi ky
1929 - 1970. Trong & gian nay c6 #y ra chén tranh tk gisi thir hai, tr 1941 —
1946. Ora vao Kt qua sauday, hay cho Igit chien tranh c&nh hrong dén ti€u dung
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khéng? Vét ham Wi qui mau tir két qua hdi qui va ham Bi qui mau cho ting thoi ki.
D =1 trong thyi ki 1941 — 1946 va D = 0 trong cagnm khac.

Dependent Variable: CON
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 101.5147 25.4574 3.9876 0.000
D -204.9233 18.7856 -10.9085 0.000
Y 0.86363 0.14718 58.6788 0.000
R-squared 0.98940 Mean dependent var 1498.5
S.E. of regression 425410 S.D. dependent var 403.0243
Sum squared resid 70579.9  F-statistic 1820.4

Vidu 4.2

Cho ¥ b giira cH O gia cac nat hang s ché ¢ cac nrge kém phét tdn va ch s gia
céac niit hang c bién nhap tir cac mrée cong nghip (TOT) trong giaiioan 1950 —
1986. Trong giadoan nay, tr nam 1973 to Vé sau, ngoi ta thiy c6 bén dong lon v
ty s6 nay va xu th cia ty s nayda hayddi. Dung kiém dinh Chow va k thuat bién
gia dé xem xét n dé trén. t [a bén thoi gian

1. Kiém dinh Chow

e Uéc lugng mo hinh trong i ky 1950 — 1986

Dependent Variable: TOT
Included observations: 37

Variable Coefficient Std. Error t-Statistic Prob.
C 1.1737 0.0416 28.2027 0.000
t -0.0072 0.0019 -3.7717 0.000
R-squared 0.28899 Mean dependent var 1.03690
S.E. of regression 0.12402 S.D. dependent var 0.14502
Sum squared resid 0.53831  Durbin-Watson stat 0.86906
* UG6c lwgng mo hinh trong i ky 1950 — 1972
Dependent Variable: TOT
Included observations: 23
Variable Coefficient Std. Error t-Statistic Prob.
C 1.2269 0.3111 39.4271 0.000
t -0.0143 0.0023 -6.3031 0.000
R-squared 0.65420 Mean dependent var 1.0553
S.E. of regression 0.07219 S.D. dependent var 0.1199
Sum squared resid 0.10974  Durbin-Watson stat 0.9518

12
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« Uéc lugng md hinh trong i thoi ky 1973 - 1986
Dependent Variable: TOT
Included observations: 14
Variable Coefficient Std. Error t-Statistic Prob.
C 2.0906 0.21450 9.7485 0.000
t -0.35538 0.00697 -5.0971 0.000
R-squared 0.6840 Mean dependent var 1.0067
Sum squared resid 0.1327 S.D. dependent var 0.1797
S.E. of regression 0.1051  F-statistic 25.980
Theo céac & qua trén:
RSS =0.53831
RSE = RSS + RSS$ =0.10974 + 0.1327 = 0.2421
~ (RSS RS)?‘ K (0.5383- 0.2421)/2 20 187
RSS( m2 k  0.2421/37% 4) '
Food2,33)=3.3<F
2. Ky thuat bién gia
D = 0 trong ti ki 1950 — 1972, D = 1 trongdhki 1973 - 1986
Dependent Variable: TOT
Included observations: 37
Variable Coefficient Std. Error t-Statistic Prob.
C 1.2269 0.0369 33.2293 0.000
t -0.0143 0.0027 -5.3123 0.000
D 0.8636 0.1786 4.8361 0.000
tD -0.0212 0.0063 -3.3779 0.002
R-squared 0.6801 Mean dependent var 1.0369
S.E. of regression 0.0856 S.D. dependent var 0.1450
Sum squared resid 0.2421  F-statistic 23.389

Bai tap 4.1

Nghién aru sy bién dong aia sin lugng gas ban ra Q pithuwc vao gia gas PG (nghin
dong/binh). C6 ngoi cho 1ang, trong niing thangiai ly nhap binh gas @i thi lvong ban
ra khong ghng Wi nhitng thang nhp binh gas & Vi vay, ngroi ndyda hi qui md hinh

c6 cac hin nhx sau:

D = 1 wi nhitng thang nlip binh ndi, D = 0 Wi nhitng thang khac. DPG = D*PG.

Choa =5%

13
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Dependent Variable: Q
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.

PG -7.0673 0.20832 33.9252 0.000

D 106.0104 98.5409 1.0758 0.293

DPG 0.278299 0.078845 2.6307 0.012

C 2403.548 564.094 4.2609 0.000
R-squared 0.99252 Mean dependent var 1831.4
Adjusted R-squared 0.99154 S.D. dependent var 415.937
S.E. of regression 41.4580 F-statistic 1016.8
Sum squared resid 39741.7  Prob(F-statistic) 0.000
Log likelihood -136.78  Durbin-Watson stat 1.9506

a. Viét ham Bi qui tbng thé, ham i qui mau cho trng trrong hop thang ban binh gas
moi va al. _

b. Timuéc lwongdiém mic chénhéch aia k¢ sb chin trong hai teong hyp trén

c. Trong thang ban binh gassimnéu gia binh gas la 110 binh tinc lugngdiém ban ra
la bao nhiéu?

d. Hé sb chan cia mé hinh trong rimg thang nhp binh gas @i va binh gasitco thrc
su khac nhau khéong?

e. Khi cung gam gia 1 nghin thi khhnang ban thémiea nhirng binh gasitva myi
chénh éch nhau trong khimg nao?

f. Mot ngudi cho ring, krong ban ra khéng ¢hanh hrong boi loai binh di hay méi ma
chiu anh hrong boi quang c&o. Anh ta chaing trong niiing thang c6 cing céo tich
cuc, lrong ban ra nkdu hon so 6i nhitng thang khéng cé dng céo. Hay xayehg
m6 hinh va néu cachém tra.

g. Truong hyp ci quang cao va \dc nhap binh ndi déu anh hréng ©i lugng ban. Hay
xay drng mé hinh th hién mbi quan & trén.

Bai tap 4.2

Mot co quan nghlenwu moi quan 1§ gitra sin luong daura Sva ngmn lrc dau vao (¥n

_K, laodong _L) cho ﬁng @© S san XUat thudc s hiru nha méc va khong théic sy hiru
nha nréc thi héu qui ngwn von va laodong khéng nkr nhau. Dadd, xem xét g bién
dong aia sin luwong, bén enh Won va @n lugng, én phai xétdén c yéu t thuse s hitu
nha nrge hay khéng. Khitit thém bén D véi D =1 réu oo s khéng thide s3 hitu nha
nuéc va D = 0 Bu o b thupe S5 hiru nha e, va tén hanh bi qui duoc két qua nhu
sau: DL = D*L, DK = D*K.
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Dependent Variable: S
Method: Least Squares
Included observations: 20
Variable Coefficient Std. Error t-Statistic Prob.

C 19.0034 26.9511 0.70511

L 16.9695 6.4600 2.6268

K 9.7180 3.3396 2.7482

DL 5.7866 1.7489 3.3086

DK 2.8915 1.7838 1.6209
R-squared 0.79542 Mean dependent var 109.4666
Adjusted R-squared 0.74087 S.D. dependent var 57.7367
S.E. of regression 29.3907  F-statistic 14.5806
Sum squared resid 12957.2  Prob(F-statistic) 0.000
Log likelihood -93.1155 Durbin-Watson stat 2.475

. Viét ham i qui tdng thé. Nguoi nghién dru c6 xem xét §u t thusc va khong théc
s hiru nha e tacdong dén he sb chin khong?

. Viét ham i qui miu cho céc ¢ & san xuit thude s5 hiru nha e va khong théc
so hitu nha méc.

Tim uéc legngdiém sin luong aia doanh ngldp thuwe sy hiru nha méc va khong
thuoc sy hiru nha méc khi c6 30 laatong va ngén von 350 tréu.

Tim uéc lwong diém mic chénhéch sin lrong aia @ s¢ thuoe va khong théic sy
hitu nha meéc khi thayddi 1 laodong; khi ngwn von thayddi 1 trigu.

Khi thay déi ngudn vén, laodong khdngddi thi co so thupe va khong théic nha mrée
muc sin lwrong thaydoi cé khac nhau khéng?

Khi thay d6i lao dong, ngén von khdngdai thi co s thude va khdng théic nha meoc
muc sin lwrong thaydoi cé khac nhau khéng?

Dua vao md hinhia bai p 5.1, cho Hit viéc dwa thém bin gia vao cé tlrc ar cin
thiét khong?

Vi du vé Pa cpng tuyén

Cho It qua hoi qui tiéu diing Y aa ho giadinh phu thudc vao thu nbp X, va tai sin c6
tinh long cao % nhue sau. Ep S liéu ch5bt4
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Dependent Variable: Y
Included observations: 25
Variable Coefficient Std. Error t-Statistic Prob.
C 33.87971 19.11513 1.772403 0.0902
Xz -26.00263 34.95898 -0.743804 0.4649
X3 6.709261 8.740550 0.767602 0.4509
R-squared 0.741695 Mean dependent var 169.3680
Adjusted R-squared 0.718213 S.D. dependent var 79.05857
S.E. of regression 41.96716  Akaike info criterion 10.42382
Sum squared resid 38747.34  Schwarz criterion 10.57008
Log likelihood -127.2977  F-statistic 31.58532
Durbin-Watson stat 2.785912  Prob(F-statistic) 0.000000

+ Tisdtciacihai i s hdi quiting Wi X, va Xs déu rat thip (Xz va Xs déu
khong c6 ¥ ngta v mat thong ké) nleng R. lai kha caoDay la ndt dau hi¢u

cuada @dng tuyen.

V& d6 thi cua X, theo % cho thiy ton tai mdi twong quan tugn tinh cao dia

XzVé X3

K3

1400

12004
1000 4
300 4
600 +
400 4

200 4 o°

1]

o &0

T T T T T
100 130 200 250 300 320

®2

« Hé s twong quan gia hai bén £ nay 1a 0.99.

» Hdi qui X, theo X% duoc két qua sau:

16



DH Kinh T é Hué

Khoa Hg Théng Thang Tin Kinh T& KINH T E LUGNG 2011 Vi du va Bai tap Wgueion T} Misek Hikse

Dependent Variable: X,
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.
C -0.104988 0.111892 -0.938303 0.3578
X3 0.250022 0.000157 1594.459 0.0000
R-squared 0.999991 Mean dependent var 159.4480
Adjusted R-squared 0.999991 S.D. dependent var 81.46980
S.E. of regression 0.250315  F-statistic 2542299.
Sum squared resid 1.441126 Prob(F-statistic) 0.000000

Hé sd cia Xz ¢6 y nglia V& mit thong ké (R cia md hinh tirc sr khac 0) cling ©

giita X, va X3 ¢6 quan B tuong quan tugn tinh hay trong md hinh stiphat cé hén

tugng da adng tuyén.

«  DPé khic phuc, ta cé th bo mot trong 2 bén X, haic Xs ra khdi mé hinh. Gi sir
bo tai sin X3 ra khdi mo hinh va Bi qui chi tiéu theo thu rip, ta c6 Kt qua sau:

Dependent Variable: Y
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.
C 36.73575 18.58133 1.977025 0.0601
Xz 0.831821 0.104206 7.982448 0.0000
R-squared 0.734777 Mean dependent var 169.3680
Adjusted R-squared 0.723246  S.D. dependent var 79.05857
S.E. of regression 41.59070 F-statistic 63.71948
Sum squared resid 39785.09  Prob(F-statistic) 0.000000
Bai tap 5.1
Véi Q la lrgng bén gas, PG la giddbinh gas, PE la gidén sinh hat, PC |a gia bp
gas.

a. Khi hdi qui Q phi thusc vao PG cé &isd chin. Md hinh nay cé thbi da dng tuyén
khéng? Vi sao?
b. Cho mé hinh [1]
Dependent Variable: Q
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 1053.6 123.05 8.5615 0.000
PG -6.9435 0.6296 -11.0912 0.000
PC -0.0017 0.0018 -0.95682 0.349
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PE 338.15 128.23 2.6371 0.015
R-squared 0.99406  F-statistic 1248.9

Nghi ngy trong mé hinh [1] c6 thcda dng tuyén, vi thing ké ting Wi PC nkd ma
R?16n. Hay néu rat cach kém tra hén twong do.
c. Tién hanh bi qui dugc két qua sau
(2]
Dependent Variable: PC
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C -7.3608 3.6730 -2.0040 0.056
PG 0.3416 0.0209 16.341 0.000
PE 555.71 50.951 10.107 0.000
R-squared 0.93617  F-statistic 176.011

M6 hinh [2] nim muc dich gi?

d. Bién PC c6 ph thudc tuyén tinh vao PE khdng? C6 pthudc tuyén tinh vao PG
khong?

e. M0 hinh [1] c6 khut tat da @ng tuyén khéng?Da @ng tuyén nay hoan &o hay
khéng hoan #0? Caardc lugng nhin duoc tir [1] con laudc lwgng BLUE khéng?

f.  Néu not cach ktic phuc khuyét tat trong mé hinh [1]

g. Khibo PC ra kidi mé hinh, tén hanh bi qui Q theo PG, PE cétsd chin, thuduoc
R? = 0.993. C6 néndbién PC ra kbi mé hinh khong?

h. Bé kiém tra mé hinh &i qui Q theo PG, PE cétsd chan cé khuyt tat khong, ngoi
ta hi qui PG theo PE cé&sb chin thi thuduoc ke sb xacdinh king 0.1215. Md hinh
d6 dungdé lam gi, c6 Kt luan gi?

Bai tap 5.2
Véi S la in luong aia mbt co s san xuit, K 1a ngwn vén, L |a laodong, D 1a bén gia
v6i D = 1 rfu oo s& san xuit khong thée s5 hiru nha meée va D = 0 Bu ao sd thude S5
hiru nha mdc. Choa = 5%
a. Khi hdi qui mé hinh S pinthusc vao L c6 & sd chin c6 t xay ra hén trongda
cong tuyén khéng? Vi sao?
b. Khi hdi qui mo hinh [1]

Dependent Variable: S
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C -20.6583 22.0029 -0.93889 0.361
K 10.7720 2.1599 49874 0.000
L 17.2232 45279 3.8038 0.000
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R-squared 0.71699  F-statistic 21.5343

Néu nghi ngr mo hinh [1] céda @ong tuyén, hady néu mt cach kemdinh.
c. Cho bEt ket qua hoi qui mod hinh [2] at6i day dungde lam gi? Kt luan nhr theé nao
v& mé hinh [1]?

Dependent Variable: K
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 5.1153 13.4659 0.3798 0.708
L 0.1869 0.07589 2.4634 0.024
R-squared 0.25448  F-statistic 6.1443

d. Khihdi qui S phuthupe vao L, K, T c6 B s chin, trongdo T 1a bén cong ngh,
nguoi ta thuduoc ke sb caa T hing 5.8332 va saibschuin hing 4.923. Bén & T dua
vao c6 y ngta hay khéng?

e. Nghi ng> mé hinh néi cau (d) cé hin trongda ang tuyén, ngroi ta cho Wi qui T
theo L, K c6 k& s chin thuduoc R bing 0.6213. Kt qua d6 cho bét didu gi? C6 nén
dua T vao mé hinh hay khéng?

f. Néu mun kiém tra mé hinh LS phthusc vao LL, LK Wi L 1a logarit @ b ty nhién
cua cac bén trongiing, co 1§ sb chin, ¢6 hén trongda @ng tuyén hay khéng, ta
phai 1am nhr thé nao? |

g. Khi hdi qui LK theo LL c6 I s chin, thuduoc b sb goc king 1.928 va saiéschiin
bang 1.437. Kt qua d¢6 dungdé lam gi, Kt luan nhr thé nao?
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Vi du vé phwong sai sai 8 thay ddi

Hoi qui md hinh chi phi cho nghiérire va phat tén (RD) theo doanh thu (SALES)
cia 18 nganh cong ngiii cia My nam 1988 cho & qua nhr sau:
(1]
Dependent Variable: RD
Method: Least Squares
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
C 192.9931 990.9858 0.194749 0.8480
SALES 0.031900 0.008329 3.830033 0.0015
R-squared 0.478303 Mean dependent var 3056.856
S.E. of regression 2759.153 Sum squared resid 1.22E+08

Hoi qui md hinh [1] thutwoc phan dr e, va gia trudce luong aia RD, ki héu 1a RDF.

Phat hi én ph wong sai sai s 6 thay doi ’
V& do thi cua e theo RDF va theo SALES cho hinh saing® phueong sai sais
thaydoi (ngay cangdn).

BOOD

000

5000 £000
40004 o 4000 1 o
20004 S QDDD- o
e o L N
0+ %go ° D'%moo =]
-2000 o o ° _20004 i o o 7
-4000 40004
-G000
T -6000 : : —
0 5000 10000 0 50000 150000 250000
ROF SALES
 Hdi qui & phu thuc vao SALES chod qua nhr sau:
Dependent Variable: E
Method: Least Squares
Included observations: 18
Variable Coefficient Std. Error t-Statistic Prob.
C -974469.1 4802343. -0.202915 0.8418
SALES 86.23211 40.36253 2.136439 0.0484

Hé sd trng Wi SALES thrc ar khac 0 cling © [1] ¢ phrong sai sai & thayddi véi
muc y ngha 5%.
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Dependent Variable: ABS(E)
Method: Least Squares
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
C 578.5710 678.6950 0.852476 0.4065
SALES 0.011939 0.005704 2.093059 0.0526

Hé sd tng Wi SALES thrc ar khac 0 wi muac y nghia 10% cling © [1] cd phrong
sai sai 8 thaydoi voi myc y nghia 10% va phong sai khéngiéi véi mic y ngha
5%.

+  Kiém dinh White

White Heteroskedasticity Test:

F-statistic 3.057178  Probability 0.076975
Obs*R-squared 5.212492  Probability 0.073811

Test Equation:
Dependent Variable: EN2
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
C -6219665. 6459809. -0.962825 0.3509
SALES 229.3508 126.2197 1.817077 0.0892
SALESM2 -0.000537 0.000449 -1.194952 0.2507
R-squared 0.289583  F-statistic 3.057178
Adjusted R-squared 0.194861  Prob(F-statistic) 0.076975

Kiém dinh F va X2 cho thy hé sb cia SALES va SALE2 khénddng thyi bang 0 i
muc y nghia 10% vadong thyi bang 0 \6i mic y nghia 5%.Diéu nay climg © co
phuong sai sai & thayddi trong mé hinh [1] thayoi véi myuc y ngha 10% va
phuong sai khéngidi véi mic y nghia 5%

Khdc ph uc hi én twong ph wong sai sai s 6 thay déi
+ Chia @ hai ¢ cia mé hinh hi qui [1] cho &n bic hai @a SALES duoc két
qua hoi qui nhr sau:
2
[D]ependent Variable: RD/SQR(SALES)
Method: Least Squares
Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
1/SQR(SALES) -246.6769 381.1285 -0.647228 0.5267
SQR(SALES) 0.036798 0.007114 5.172315 0.0001
R-squared 0.364889 Mean dependent var 8.855264
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Adjusted R-squared

0.325195

S.D. dependent var

8.834378

Dung kém dinh White kém dinh xem [2]da khic phic duoc hién twong phrong

sai sai 8 thaydoi hay chra cho Kt qua nhr sau:

White Heteroskedasticity Test:

F-statistic 1.357632  Probability 0.301513
Obs*R-squared 5.303674  Probability 0.257533
Test Equation:
Dependent Variable: E2
Method: Least Squares
Included observations: 18
Variable Coefficient  Std. Error t-Statistic Prob.
C -1610.301  1793.645 -0.897782  0.3856
1/SQR(SALES) 187146.8 236701.9  0.790643  0.4433
(1/SQR(SALES))"2  -7223334. 10171307 -0.710168  0.4901
SQR(SALES) 5.332572  5.238111  1.018033  0.3272
(SQR(SALES)"2 -0.005208  0.005078 -1.025683  0.3237
R-squared 0.294649  F-statistic 1.357632
Adjusted R-squared 0.077617 Prob(F-statistic) 0.301513

Trongdo, E2 1a phn dir thudugc tr md hinh i qui 2
Kiém dinhh F vax? cho thly phrong sai sai & cia md hinh [2] thén nHit

+ Chia hai ¥ caa mé hinh [1] cho RDF

3]

Dependent Variable: RD/RDF
Method: Least Squares
Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.
SALES/RDF 0.038034  0.006980  5.449142 0.0001
1/RDF -290.2463  200.1643  -1.450040  0.1664
R-squared 0.243666 Mean dependent var 0.826688
Adjusted R-squared 0.196395 S.D. dependent var 0.701096

Dung kiém dinh Glejer kém dinh xem [3]da khic phuc duoc hién twong phrong

sai sai 8 thaydéi hay chra cho Kt qua nhr sau:

Dependent Variable: ABS(E3)
Method: Least Squares
Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.
SALES 1.25E-06 1.16E-06  1.074058 0.2987

C 0.345565  0.138433  2.496265 0.0239
R-squared 0.067251 F-statistic 1.153600
Adjusted R-squared 0.008954  Prob(F-statistic) 0.298728
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Trongdo, E3 1a phn dir thudugc tir md hinh i qui [3] S
Kiém dinhh F va t cho tty phrong sai sai & cia mé hinh [3] than nhat.

Bai 6.1
Vi Q 1a lrgng ban gas (binh), PG la gi&nbinh gas (nghidong/binh), PE |a gidién
sinh hat (d6ng/KW), PC la gia &p gas (nghidong).a = 5%.
[1]
Dependent Variable: Q
Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 2590.3 384.9544 6.7288 0.000
PG -7.1461 1.2875 -5.5208 0.000
R-squared 0.95195 Mean dependent var 1831.41
Adjusted R-squared 0.95002 S.D. dependent var 451.937
S.E. of regression 9006.6  F-statistic 495.29
Sum squared resid 225165  Prob(F-statistic) 0.000001
Log likelihood -199.9393  Durbin-Watson stat 0.7079

[2]
Dependent Variable: Q

Method: Least Squares
Included observations: 27

Variable Coefficient Std. Error t-Statistic Prob.
C 1053.6 123.05 8.5615 0.000
PG -6.9435 0.6296 -11.0912 0.00(
PC -0.0017 0.0018 -0.95682 0.349
PE 338.15 128.23 2.6371 0.015
R-squared 0.99406 Mean dependent var 1831.4
Adjusted R-squared 0.9933 S.D. dependent var 451.937
S.E. of regression 37.0059 F-statistic 1248.9
Sum squared resid 31497.0 Prob(F-statistic) 0.000001
Log likelihood -133.6458 Durbin-Watson stat -133.6458

a. Hdi qui md hinh [1] thulugc Q va el
Hdi qui e1?=a; + a, Q2+ v; thudugc R? = 0.223. M6 hinh diingé lam gi? Kt luan
nhu thé nao? (& dung a thdng ké x2va thdng ké F)

b. Kétluan & cau a & thayddi nhu thé nao vi mirc y nghaa = 0.01
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Hoi qui md hinh [2] thutugc phan du, ki hiéu 1a e2. Trinh &y kiém dinh dra trén
bién phu thuoc vé phrong sai sai & thayddi & mé hinh [2].

Viéc bién d6i dang md hinh nh ¢ [2] cé khic phuc dugc hién trong phrong sai sai
sd thayddi khéng réu R thu duoc tr kiém dinh ¢ cau ¢ Bng 0.2047?

Néu hoi qui In(e®) theo In(PG) cé &isd chin, thuduoc R? = 0.5391. Hand6 dungdé
lam gi, dra trén gi thiét ndo, c Kt luan gi?

Khi hdi qui eZ theo PG thudugc he sb goc king 0.325 va Sartng (ing king
0.0819. Kt qua trén dungié 1am gi, dra trén gi thiét nao, cé Kt luan gi?

Néu cach kic phic khuyét tat caa md hinh [2tuoc phéat hén o cau f. Khido, he sd
chan trong mé hinh c6 y ngh nhr thé nao?

Trinh by kiém dinh White c6 tich chéo va khéng c6 tich cdéphat hén phrong
sai sai 8 thaydoi & mo hinh [2]. Teong hop hoi qui trong kém dinh White khéng co6
tich chéo thutugc R? = 0.68, Kt luan nhr thé ndo & phrong said mé hinh [2]?

Bai 6.2

Mét co quan nghiénieu mol quan It giira $ don vi sin phim va cac 9u t6 dau vao @a
qué trinh én XUAt & mot S5 co 0. S la 4n luong, L 1a laodong, K 1abn, LS, LL, LK 1a
logarit a s ty nhién @a cac bén tronging. Choa = 5%

[1]
Dependent Variable: S
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 34.4438 29.0219 1.1868 0.251
L 19.2371 6.8766 2.7967 0.012
R-squared 0.30290 Mean dependent var 109.4666
Adjusted R-squared 0.26417 S.D. dependent var 57.7367
S.E. of regression 49.5267  F-statistic 7.8213
Sum squared resid 44152.1  Prob(F-statistic) 0.012
Log likelihood Durbin-Watson stat 0.7151

[2]
Dependent Variable: S
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C -20.6583 22.0029 -0.93889 0.361
K 10.7720 2.1599 49874 0.000
L 17.2232 4.5279 3.8038 0.000
R-squared 0.71699 Mean dependent var 109.466
Adjusted R-squared 0.68369 S.D. dependent var 57.7367
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S.E. of regression 32.4717  F-statistic 21.5343
Sum squared resid 17925  Prob(F-statistic) 0.00000
Log likelihood -96.361  Durbin-Watson stat 2.3574

a. Hdi qui md hinh [1] thufuec S va el
Hdi qui el?=a; + 0, S + vi thuduoc RE = 0.223. M6 hinh dundé 1am gi? Kt luan
nhu thé nao? (& dung c théng ké x?va thing ké F)

b. Kétluan o cau a & thaydoi nhu thé nao ¥i mic y nghaa = 0.01

c. Hdi qui md hinh [2] thutuoc pran du, ki hicu 1a e2 vaS2. Trinh dy kiém dinh dra
trén bén phy thuoc V& phrong sai sai & thaydéi @ mé hinh [2].

d. Hoi qui €2°=ay + aol; + asK; +o4L? +osK? +aeliK; + v;

M6 hinh nay dungé 1am gi? Kt luan nhr thé nao u R? thuduoc tir hdi qui trén
bang 0.3.

e. Khihdi qui eZ theo S22 c6 It s chin, thudugc he sb xacdinh co gia tr bing bao
nhiéu bét Khi binh phrong trong kém dinh phrong sai sai & thaydéi dwa vao trung
binh @ia bén phy thuse bang 5.3111.

f. Co thé rat ra Kt luan gi & phrong sai sai &trong mod hinh [2] it két qua hdi qui cia
cau e. Néu in phap klic phuc trongung.

g. Hdi qui In(e?) theo LK, c6 k& sd chin, thuduoc hé sb xacdinh king 0.7215. M hinh
d6 dungdé lam gi, dra trén g thiét nao, Kt két luan nhr gi V& mé hinh [2]?

h. Khi hdi qui eZ theo K cé k¢ sb chin, thuduoc hé b géc king 0.3219 va Seing
0.1093. M hinhkié dungdé lam gi, dra trén g thiét nao, c6 kt luan gi & mé hinh
[2]?

i. Néu mdt cach kkic phuc khuyét tat phat hén duoc & cau (h)

j.  Hoi qui md hinh S/L ph thuc vao 1/L va K/L cé & s chin, cho Kt qua sau:

S/L = -10.2371(1/L) + 9.6128(K/L) + 19.5422 + e

Se (12.828)  (2.0247) (5.1024)

Hay cho bét md hinh trén dundé lam gi, dra trén g thiét nao? Khidd, réu ting
mét lao dong, uéc luong diém caa gin luong ting bing bao nhiéu?

Vi du vé tu twong quan
Cho $ liéu vé chi s tién lwong Y va chi s san phim X trong mdt nganh sn xut trong
giai doan 1959 — 1998 @m 1992dugc lay lam nim gbc). Hoi qui Y theo X taduogc két
gua nhue sau:

(1]
Dependent Variable: Y
Method: Least Squares
Date: 10/04/08 Time: 17:16
Sample: 1959 1998
Included observations: 40

Variable Coefficient Std. Error t-Statistic Prob.

Cc 29.51925 1.942347 15.19773 0.0000
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X 0.713659 0.024105 29.60658 0.0000
R-squared 0.958449  F-statistic 876.5495

Durbin-Watson stat 0.122904

1

Théy gitra E; va E.; c6 mdi quan hé twong quan.
Kiém dinh BG.

(2]

Breusch-Godfrey Serial Correlation LM Test:

Sau khi i qui md hinh [1], thuiuoc phan du, ki hiéu la E. \& d6 thi E; theo Ej,
dugc do thi sau:

F-statistic 152.8566  Probability 0.000000
Obs*R-squared 32.20464  Probability 0.000000
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 0.374039 0.869499 0.430178 0.6696
X -0.005712 0.010794  -0.529151 0.5999
RESID(-1) 0.916866 0.074159 12.36352 0.0000
R-squared 0.805116 Mean dependent var -9.19E-15
Durbin-Watson stat 1.378264  F-statistic 76.42828
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[3]
Dependent Variable: Y-0.9385477869*Y(1)
Sample (adjusted): 1959 1997
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.211603 0.362172 3.345382 0.0019
X-0.9385477869*X(1) 0.889547 0.101764 8.741315 0.0000
R-squared 0.673752  F-statistic 76.41058
Durbin-Watson stat 1.792761  Prob(F-statistic) 0.000000
Kiém dinh hién twong tw twong quan trong mé hinh [3]
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.014410 Probability 0.905117
Obs*R-squared 0.015605 Probability 0.900588
Test Equation:
Dependent Variable: RESID
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 0.007292 0.372086 0.019597 0.9845
X-0.9385477869*X(1) -0.002608 0.105410 -0.024742 0.9804
RESID(-1) 0.022195 0.184890 0.120042 0.9051
R-squared 0.000400 F-statistic 0.007205
Durbin-Watson stat 1.821582  Prob(F-statistic) 0.992822
Thu tuc Cochrane Orcutt
Dependent Variable: Y
Sample (adjusted): 1960 1998
Included observations: 39 after adjustments
Convergence achieved after 7 iterations
Variable Coefficient Std. Error t-Statistic Prob.
C 45.03925 8.081898 5.572855 0.0000
X 0.550889 0.079019 6.971646 0.0000
AR(1) 0.891345 0.042583 20.93178 0.0000
R-squared 0.995339  F-statistic 3843.976
Durbin-Watson stat 1.603995 Prob(F-statistic) 0.000000
Inverted AR Roots .89

27



DH Kinh T é Hué

Khoa Hg Théng Thang Tin Kinh T& KINH T E LUGNG 2011 Vi du va Bai tap Wgueion T} Misek Hikse

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.809513  Probability 0.374413
Obs*R-squared 0.881638  Probability 0.347753

Test Equation:
Dependent Variable: RESID
Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -3.783681 9.129539 -0.414444 0.6811
X 0.036744 0.089134 0.412234 0.6827
AR(2) -0.018204 0.047248 -0.385293 0.7024
RESID(-1) 0.187459 0.208350 0.899730 0.3744
R-squared 0.022606 S.E. of regression 0.868181
Durbin-Watson stat 1.843097 Sum squared resid 26.38084
Bai 7.1
Cho sin luong Q, Wn K, laoddéng L.a = 0.05 va cac mé hintbhqui sau:
[1]

Dependent Variable: S
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C 34.4438 29.0219 1.1868 0.251
L 19.2371 6.8766 2.7967 0.012
R-squared 0.30290 Mean dependent var 109.4666
Adjusted R-squared 0.26417 S.D. dependent var 57.7367
S.E. of regression 49.5267  F-statistic 7.8213
Sum squared resid 44152.1  Prob(F-statistic) 0.012
Log likelihood Durbin-Watson stat 0.7151
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[2]
Dependent Variable: S
Method: Least Squares
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
C -20.6583 22.0029 -0.93889 0.361
K 10.7720 2.1599 49874 0.000
L 17.2232 4.5279 3.8038 0.000
R-squared 0.71699 Mean dependent var 109.466
Adjusted R-squared 0.68369 S.D. dependent var 57.7367
S.E. of regression 32.4717  F-statistic 21.5343
Sum squared resid 17925  Prob(F-statistic) 0.00000
Log likelihood -96.361  Durbin-Watson stat 2.3574

a. Dung thong ké Durbin-Watsordé kiém dinh hién trong tr trong quan trong mé hinh
[1].
b. Hoi qui [1] thuduoce.
Hoi qui @ = 0o + az@1 + YLt + W HOi qui nay dungté 1am gi? Nu R thudugc tir hoi
qui nay kang 0.56 thi kt luan nhr thé nao? ) i
c. Khi hoi qui m6 hinh [1] thuiugc phan dur e. Cho bt bang Kt qua sau dungté lam
gi? Trong lAng ket qua [3] c6 bao nhiéu quan sat?
[3]
Dependent Variable: E
Method: Least Squares

Variable Coefficient Std. Error t-Statistic Prob.
C 25.1449 39.5381 0.6359 0.534
E(-1) 0.56372 0.20024 2.8152 0.027

d. Ké‘E Iué’? gl ir bang két qua [3]. Két luan diy c6 phi lop i két luan o cau ava b

e. mzngh c6 théng tini bang [1], hdy néu it cach ktic phuc khuyét tat d& duoc phat
f. gli;lv;}lo ting [3] c6 ti 14y woc lugng aia he b  cua tr trong quan Be 1 bing bao
g. g?:s LIéiing sauday |a Kt qua chay Cochrane-Orcutt.
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(4]
Dependent Variable: S
Included observations: 20
Convergence achieved after 6 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C 27.3643 18.9542 1.4437 0.166
L 16.9308 6.9125 2.4493 0.025
AR(2) 0.42067 1.7821
Durbin-Watson stat 1.7306
Inverted AR Roots 0.42067

Bang Kt qua 4 dungdé lam gi?
Con $ 0.42067 c6 y ndh gi? K sb ¢ budc cwi cung co thre sr khac 0 khong?
Viét phrong trinh sai pharbhg quatng Wi budc cwi clingd bang [4]. Khidé réu
tang 1 laodong thi @n lugng tang trong khéng nao?
h. Khi co két qua hdi qui:
E; =20.3227 + 0.7438k— 0.1252F, + v
(Se) (14.436) (0.2317)  (0.3204)
Két qua hoi qui trén dungté lam gi? Thutuoc két luan nhr thé nao?
i. Kiémdinh tr tuong quan trong md hinh [2]

Baitap 7.2 )
Cho sérliéu Ve khu wrc ¢ Viét Nam trong’giaﬁoan 1976 — 1991. Bt qua udc lugng ham
san xuat voi san luong Q, laodong L va \on K nhr sau:

a. Mo hinh [1] c6 t tuong quan hay khéng?ya vaodaudé kiém dinh gi thiét nay.
(1]
Dependent Variable: LOG(Q)
Sample: 1976 1991
Included observations: 16

Variable Coefficient Std. Error t-Statistic Prob.
C 6.529063 3.183826 2.050697 0.0610
LOG(K) 0.944096 0.191086 4.940674 0.0003
LOG(L) 0.187768 0.460393 0.407842 0.6900
R-squared 0.773174  F-statistic 22.15628
Durbin-Watson stat 0.306011 Prob(F-statistic) 0.000065

b.  Hoi qui [1] thudugc phin dr e. CAdd thi sau:
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E1
[=]

E_1 la gia tri tr& mot théi ki cha E

Tir 46 thi trén, c6 nAn xét gi?
c. Trinh by kiém dinh BGdé phat hén hién trong tr tuong quan Bc 1 trong mé hinh

[1]. Néu R2 thuduoc tir md hinh kém dinh nay ting 0.68 thi Kt luan nhr thé nao?
d. Cho bét mé hinh Bi qui sau dungté 1am gi va Kt luan nhr thé nao?

(2]

Dependent Variable: E
Sample (adjusted): 1976 1990
Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C -0.001159 0.021017 -0.055147 0.9569
E_1 0.838908 0.151928 5.521743 0.0001
R-squared 0.701078  F-statistic 30.48964
Adjusted R-squared 0.678084  Prob(F-statistic) 0.000098

e. Dva va ling [2] c6 ti¢ liy u6c lugng R sb p cia tr twong quan Be 1 king bao

nhiéu?

f. M6 hinh sau dundé lam gi? Kt luan nhr thé nao?

(3]

Dependent Variable: LOG(Q)-0.838908*LOG(Q(1))
Sample (adjusted): 1976 1990
Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.843737 0.333225 2.532034 0.0263
LOG(L)-0.838908*LOG(L(1)) 0.754790 0.302718 2.493381 0.0283
LOG(K)-0.838908*LOG(K(1)) 0.016800 0.332501 0.050527 0.9605
R-squared 0.405543  F-statistic 4.093250
Durbin-Watson stat 1.357538  Prob(F-statistic) 0.044129
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g. Néu chi c6 théng tinw bang [1]. Hay néu rdit cach kkic phuc khuyt tat da phat hén
h. Mb hinh sau dungdé lam gi? Kt luan nhr thé nao?

(4]
Dependent Variable: LOG(Q)-0.5549817157*LOG(Q(1))
Sample (adjusted): 1976 1990
Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.951917  1.231864  0.772745  0.4546
LOG(L)-0.5549817157*LOG(L(1)) 1.007185  0.429473  2.345167  0.0370
LOG(K)-0.5549817157*LOG(K(1)) 0.390639  0.244378  1.598508  0.1359

R-squared 0.702901  F-statistic 14.19528
Durbin-Watson stat 0.960621  Prob(F-statistic) 0.000688

Hé sb cia LOG(L)-0.5549817157*LOG(L(1)) cho didiéu gi?
i.  M® hinh sau dungdé l1am gi? Kt luan nhr thé nao?
(5]
Dependent Variable: LOG(Q)
Sample (adjusted): 1977 1991
Included observations: 15 after adjustments

Convergence achieved after 16 iterations

Variable Coefficient Std. Error t-Statistic Prob.
C 1.604800 6.820987 0.235274 0.8183
LOG(K) 1.594746 1.086530 1.467742 0.1702
LOG(L) 0.492707 0.429354 1.147555 0.2755
AR(1) 0.779766 0.161465 4.829314 0.0005
R-squared 0.936612 F-statistic 54.17804
Durbin-Watson stat 1.012966  Prob(F-statistic) 0.000001
Inverted AR Roots .78
i1, He sb caa AR(1) ¢6 ngha nhr thé nao?
i.2. Viét phrong trinh sai pharbhg quatng Wi budc cubi clingd bang [5].

Khi @8, khi K ting 1% thi Q & thayddi nhu thé nao?
j. M6 hinh sau dungdé lam gi? Kt luan nhr thé nao?
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Dependent Variable: E
Sample (adjusted): 1976 1988
Included observations: 13 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.002670 0.028628 0.093262 0.9275
E_1 0.899478 0.284534 3.161228 0.0101
E_2 -0.174602 0.670539 -0.260390 0.7998
R-squared 0.674185 F-statistic 10.34615
Durbin-Watson stat 0.803512  Prob(F-statistic) 0.003672

Trong d6, E_2 |a gia tri tré 2 thoi ki clia E

Bai tap 8.1

Nghién d¢u \é tac dong aia qui mé 1 gia dinh (QM), trinhdé hoc van cia chi ho
(HV_1 1a bén gia thé hién chi ho tot nghiép cip IIl. HV_2 1a bién gia thé hién chi ho tot
nghiép cip 111) va khu we ar tra (KV), dan 6c (DT), gisi tinh aia chi ho (GT) i chi
tiéu binh quantiu ngroi cua b gia dinh trong nét nim (CT) trén rdu gdm 30 1 gia
dinh tir cudc diéu tra Mirc SHng Dan G nam 2004 (VHLSS2004), ta cé&kqua hoi qui tir
phan mém EVIEWS nhr sau:

(1]
Dependent Variable: CT
Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.
HV_1 -7.176569 1.086591 -6.604662 0.0000
HV_2 -4.659841 1.080435 -4.312930 0.0002
GT 2.995958 0.906260 3.305849 0.0030
KV 1.167073 0.735626 1.586503 0.1257
DT -0.857319 0.683937 -1.253506 0.2221
C 4.485240 1.719022 2.609181 0.0154
R-squared 0.714962 F-statistic 12.03985
Durbin-Watson stat 1.432252  Prob(F-statistic) 0.000007

[2]
Dependent Variable: CT
Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.
HV_1 -6.882351 1.102559 -6.242163 0.0000
HV_2 -3.891193 1.062933 -3.660808 0.0011

GT 3.743494 0.873357 4.286328 0.0002
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C 2.935278 1.613348 1.819371 0.0804
R-squared 0.661467  F-statistic 16.93402
Durbin-Watson stat 1.508931 Prob(F-statistic) 0.000003

Nghi ngy m6 hinh trén tha bién KV va bén DT. Lam rd nghi ng nay.
Cho ing m6 hinh [2] bthieu bién, hay trinh By kiém dinh Ramseyé kiém dinh gi

thiét nay.

MG hinh [3] diingié lam gi? Kt luan nhr thé nao? Bét CTF la gia tr uoc lugng aia
CT thuduogc tr md hinh bi qui [2].

[3]
Dependent Variable: CT

Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.
C 1.183090 2.884521 0.410151 0.6853
HV_1 -1.898746 6.372325 -0.297968 0.7683
HV_2 -0.532821 4.193148 -0.127069 0.8999
GT 1.667956 3.110101 0.536303 0.5967
CTF 2 0.058157 0.209344 0.277806 0.7835
CTF"3 0.000573 0.013611 0.042109 0.9668
R-squared 0.689383  F-statistic 10.65310
Durbin-Watson stat 1.751604  Prob(F-statistic) 0.000018
d. Trinh by kiém dinh LM vé gia thiét mé hinh [2] b thiéu bién.
e. M6 hinh [4] dréi d&y dungdé lam gi? Kt luan nhr thé ndo?
Dependent Variable: E
Included observations: 30
Variable Coefficient Std. Error t-Statistic Prob.
C -1.752188 2.884521 -0.607445 0.5493
HV_1 4.983606 6.372325 0.782070 0.4418
HV_2 3.358372 4.193148 0.800919 0.4310
GT -2.075538 3.110101 -0.667354 0.5109
CTF 2 0.058157 0.209344 0.277806 0.7835
CTF"3 0.000573 0.013611 0.042109 0.9668
R-squared 0.082460 F-statistic 0.431377
Durbin-Watson stat 1.751604  Prob(F-statistic) 0.822190

f.

Kiém dinh tinh chén cia pHin dr trong mé hinh [2] thduoc thong ké J B = 7.78.

Két luan nhr thé nao?
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HWONG DAN BAI THWC HANH NHOM

1. S6 liéu: mdi nhém sinh viénit thu thip $ liéu bing bing Wi hodc s dung Mot bo sH
liéu da codé lam bai thee hanh nhém.

2. N@i dung thuc hanh sir dung ptin mém Eviews xay dng mé hinh Bi qui va phan
tich két qua hoi qui.

3. Céachdanh gia:cham theo thangtiém 10 (2diém < liéu + 2diém phan tich md
hinh + 4diém thuyét trinh + 2diém danh gia ca nhan)

4. Hinh thic thuyét trinh:

+ Nhém tr chuén ki file sb liéu (gdm ca md hinh va cac phan tidé dugc
luu lai)

+ Bbc thim dé xacdinh 2 thanh vién thuy trinh & bai thrc hanh aa
nhom bao §m c viéc thyc hién lai cAc Enh phan tich & qui trong pfan
mém eview. Mbi thanh vién & thuyét trinh trong 5 phat v@ong gop i da
2 diém cho pln thuyét trinh cia nhom.

+ 1 thanh vién&nhan diém 0 thuyét trinh trong teong hyp (a) \Ang mit
trong bwi thuyét trinh dia nhém i bat ky Iy do nao (b) c@iém danh gia
ca nhan déi 0.8
5. Thai gian vadia diém ngp bai: bai thrc hanh nhém danh gia thanh viénia nhém
dugc nop truc tiép cho gido vién hix tai van phong khoa EIThéng Théng Tin Kinh
Té truéc 16h, 2 ngay sau ngaydly thuyét cudi cling trén &p.

6. Céc yéu au:
a. S thanh vién géa 1 nhém khéng itdn 5 va khéng niéu hon 7.
b. S quan satdi thiéu v6i s liéu chéo la 30, & s liéu theo thyi gian 1a 20.
c. M6 hinh i qui phai co it nHit 2 bién doc lap.
d. Trudc 10h30 ngay 8/4/2011

(i) g t6i dia cH email:nguyen.t.minh.hieu@hce.edu.\tép  li¢u dinh
kém theodting hrong din sau:

+tén £p 9 liéu: N#nhom#.wfl,dinh chng:workfile aia eview

+ Subject (ch d&): N#nhom#

+ Noi dung thr: gom mé hinh va ngin $ lidu duoc viét bang tiéng
Viét khong dau
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Giki Liru bay gid Hiy | Thuw nhap dweoc te ddng e vao 16:45 (1 phid

Tivi: nguyen.t.minh hieu@ hee edy.wn

Thém Cc | Thém Boo

Cha dé: N # Nhom #

Chén: Thu mcki

& I N# nhored wil (spplicationfoctet-strear) 181
Blinh kém midt tép khac

BIH:F'TT'TiTp“JEEEEEEEHEEEE
I. Mo hinh:

Bien phu thuoc: [T, ki hieu: ..., don i

Bien doc lap:

1. ki hiew: ..., don i ...

2o ki hieu: ... don i ...

3, ki hieu: ... don i ...

[I. Mguan sa liew:

(i) nop ban in & A4 ban “ Pang ky bai tire hanh kinhd lirong” truc tiép
cho giéo vién.
7. Cac quidinh:
a. Truong hop nhém dp dang ky hac gri email mn, cac thanh vién trong
nhom b trir sb diém twong tng Wi s6 ngay dp mun.

b. Truong hop ngwn $ liéu khéngdang tin @y, nhém § phai dang ky hi va
nop ban dang ky vao bidi hoc tiép theo tinh bui hoc gido vién t lai ban
dang ky haic bi diém 0.

c. Truong hop nhém sao chép toaw bgwdn H liéu va md hinh kinhétluong
tir cAc nghiéneu trude, cac thanh vién nhong shan diém 0.

d. Truong hop 2 nhdm & dung cling nbt b sd liéu dé chay cuing ndt mé hinh
thi nhém Bp ban dang ky mwn hon € phai dang ky hi.
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PANG KY BAI TH UC HANH KINH T E LUQNG

LOPN . . NHOM

STT HO VA TEN LOP QUAN LY
1
2
3
4
5
6
7
8
9
10
M6 hinh:
Bién phuthudc:.............oooooo Jkihieus.......... cdonvii .
Biéndoc 1ap @ ki hieus........... cdon Vit
........................................ Jkihiéu:...........,donvi: .............
........................................ Jkihiéu:...........,donvi: .............
........................................ Jkihiéu:..........,donvi: .............

Nguén sb liéu:

Sh lidu tr diéu tra S5 liéu c6 $n

. _‘ Tén séach/dp chi/ Itin van/nién giam ... trang....
Dol tuongdiéu tra: o
TaAC QR ..o

Pham vi diéu tra: _
bia cH website:
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PANH GIA THANH VIEN
NHOM TH UC HANH KINH T E LUQNG

LOPN ...  NHOM .

LOP QUAN biém danh
STT HO VA TEN LY gi4 aza nhém
(=£3)
1
2
3
4
5
6
7
8
9
10
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