KINH TE LUONG K

CAU HOI PHAN TICH:

Chuong I. Ham hoi qui don
1. Két qua ude luong duoc ¢6 phut hop véi 1i thuyét kinh t€ hay khong?
Khi thu nhap tang thi nhu cau tang. M6 hinh phut hop vé6i 1i thuyét kinh té.
2. Cho biét ¥ nghia clia B, va B,
[31 =0,5716 > 0 thu nhap tang 1 don vi thi nhu cau (trung binh) tang 0,5716 don vi.
ﬁo khong phai lic nao ciling cé y nghia.
3. Khi thu nhap tang 10.000 dong (10 don vi) thi nhu ciu (trung binh) tang it nhat bao
nhiéu.
- Theo yéu cau cua bai todn ta phai tim khoang tin cay t6i thiéu véi do tin cay (1 - ) =
0,95 cho tham s6 3,. Khoang tin cay dé la:
Bl 2 Bl - tz_k-se(Bl)
B, >0,4635
Khi thu nhap tang 10.000 dong/thdang thi nhu cau (trung binh) tang it nhat 0,4635
lit/thdng.
4. Hay udGc luong muc tang nhu ciu vé bia bang khoang tin cay 95% khi thu nhap tang
100.000 dong (10 don vi).
- Theo yéu cau bai toan ta phai tim khoang tin cdy hai phia véi do tin cay (1-00)=0,95
cho tham s6 B1 Khoéng tin cay do la:
Bl - t'.f/ Se(Bl)< Bl < Bl + to/ Se(Bl)
0,43762 < B, <0,70558
Khi thu nhap tang 100.000 déng/thang (10 don vi) thi nhu cdu (trung binh) ting trong
khoang (4,3762 - 7,0558).
5. C6 y kién cho rang thu nhap khong anh hudng dén nhu cau bia. Theo ban diéu d6 ¢6
ding khong? Tai sao?
- Theo yéu cau bai toan ta phai kiém dinh cap gia thiét:
Ho: (B1=0)
H;: (B, #0)
Mién bac bo lé'
Wo={t= Bl

=9,8382
tn k - 2
% ,306
ltysl > 7, O/ e Wa bic bd Hy. Y kién thu nhap khong anh hudng dén nhu cdu 12 sai.
2

|t|>t

1

6. C6 thé cho ring khi thu nhap tang 1 don vi thi nhu céu tiang 0,6 don vi diing khong?
- Theo yéu bai todn ta phai kiém dinh cap gia thiét:
Hy: (B, =0,6)
H;: (B, #0,6)
Mién béc bo la:
B, -06 -k

={t=—=—;t|>t

W, = | >

1
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=0,4888
t" k=2
5 ,306
It < t[l/" e Wa chua c6 co s bac bd Hy,. C6 thé néi rang khi thu nhap tang 1 don vi
2
thi nhu cau tang 0,6 don vi.
7. Thu nhap tang c6 1am nhu cau vé bia tang thuc su khong?
- Theo yéu cau bai toan ta phai kiém dinh cap gia thiét:
Hy: (B, =0)
H;: (B, >0)
Mién bac bo lé'
W, ={t= Bl t>t”"}

1

Xét gia tri tqs voi t"F dé két luan c6 thudc mién bac bod hay khong. Pua ra két luan
g 11q o d 0 y g d
2

anh hudng ctia tham s6 B1.
8. Khi thu nhap tang 1 don vi thi nhu cau tang t6i da 1a 0,6 don vi.
- Theo yéu cau bai todn ta phai kiém dinh cap gia thiét:
Hy: (B, £0,6)
Hl:\(Bl >0,6)
Mién béac bo lé'
W, ={t= Bl t>tn k)
1

Xét gia tri tqs voi t'.;k dé két luan c6 thudc mién bac bd hay khong. Pua ra két luan
2

anh hudng cua tham so6 B1.

9. Thu nhap tang 1 don vi thi nhu cau tang dudi 0,6 don vi.
- Theo yéu cau bai toan ta phai kiém dinh cap gia thiét:
Hy: (B, = 0,6)

H;: (B, <0,0)

Mién béac bo 151'

W, ={t= Bl t>t”"}

1

Xét gid tri tqs véi tz/‘k dé két luan c6 thuoc mién bac bo hay khong. Pua ra két luan
2

anh hudng ctia tham s6 B1.

10. C6 y kién cho ring mo hinh dua ra dé phan tich nhu c4u vé bia 1a khong c6 y nghia.
Theo ban di€u d6 c6 ding khong. Ngoai yéu td thu nhap, con ¢ yéu t6 nao anh hudng
dén nhu cdu vé bia nita khong? Hay cho vi du.

- Theo yéu céu bai todn ta phai kiém dinh cap gia thiét:

Hy: (R?=0)

H,: (R?#0)

Mién béc bo la:

Wocz {f /k 1) f >1:(k—1,n—k) }

(1-R?) o
(n-k)
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f.(k-1)
R*=92,37 (R*=1-RSS/TSS) (R? =
( 159 ( [f‘.(k—1)+(n—k)])
f, = 96,85
fleino 5 3

f, > f&H eWa bic bo H. Y kién dura ra la sai. Mo hinh c6 ¥ nghia. Trong mo hinh
trén, yéu to giai thich 1a thu nhap giai thich duoc 92,37% su bién dong ctia nhu cau,
con 7,63% su bién dong ctia nhu cu 1a do sai s6 ngau nhién va cac yéu t6 khac chua
dua vao mo hinh.

11. Hay du bao (u6c luong) nhu cau trung binh vé bia khi thu nhap 12 1 triéu déng bang
khoang tin cay 95%.

- Theo yéu cau bai toan ta phai tim khoang tin cay hai phia v6i do tin cay (1-o) = 0,95
cho E(Y/XO—IOO) Khoang tin cay d6 la:

Y,- tT.Se(Y,) < B(Y/X=150) < Y, + t k. Se(Y,)

i
<Y By
By
_ Azl (Xo_x)2
Se(YO)_\/G (n+2(xi ~-X)?
(X, - X)? = ‘A’ZA
Se*(B,)

41,9309 < E(Y/X=150) 58,2325
* Duw bdo gia tri ca biét b&ng khodng tin cdy:

Y,- 0/ Se(Y)<Y0<Y+tO/ .Se(Y,)

( 0 _X)
(X, = X)?

Se(Y,) =\/62(1+H+

A. Kiém dinh hién tuong tu tuong quan (Cov(Ui, Ui") = 0 V i = i").
Hy: (M6 hinh goc khong c6 hién tugng tu tueng quan)

H,: (M6 hinh goc c6 hién tuong tu tuong quan)

- Tiéu chudn ¥’
Wao={x’=..;0>> 12")

Céch 1: tinh , xét x°,, c6 thuoc mién bac bo hay khong. Két luan vé hién tugng ty
tuong quan cua mo hinh.

Céch 2: Xem P-value (Probability) > o chua ¢6 co sd bac bo H,,. P-value < oo bac
bo H,,.

- Tiéu chudn F

W= (=5 f> flimkd)

Céch 1: tinh f,( xét f; c6 thuoc mién bac bo hay khong. Két luan vé hién tuong tu
tuong quan cua mo hinh.

Céch 2: Xem P-value.

- M6 hinh tu tuong quan bdc 1:
U=p.U, +2, (AR1)
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p: hé sO tu twong quan

Cov(U,,U_,) _Cov(U,,U,.,)
~ NVar(U) Na(U,,) Var(U,)

- M¢ hinh tu tuong quan bdc 2
U, = pr-Ups + P2 Uit zl
- Tiéu chudn Durbin-Watson
Xét mo hinh AR1
_}:etetfl

Te?

(AR1)

p =1 — mo hinh c6 hién tuong tu tuong quan hoan hio duong — p ~

hién tugng tuong quan duong.

p = -1 = mo hinh ¢6 hién tuong tu twong quan hoan hao am

hién tuong tuong quan am.

p=0 mo hinh khong c6 hién tuong tu tuong quan
hién tuong tuong quan.

k'=k-1 = trabang d, va d,.

n

(0, d)): Tu twong quan duong:

(d;, d,) hoac (d,, d,): khong két luan duoc.

((d,, 2) hoac (2, d,): khong c6 hién tuong tu twong quan.

pr0= d=2

K

1= d~0—cod
@z-]:} d~4 co

khong ¢6

- M6 hinh c6 bién tré thi khong dung D-W thuong ma phdi diong D-W h.

M6 hinh goc: Y, =By + B X+ ... BiiXi + .Y, + U,
OLS (goc): dugc d, OLS (goc): dufoc d, a, Se(a)

Mién béc bo 1a: Wo = { h=(1— ) " hisw?
(-nVa@) A

- Kiém dinh muc A
e =By + B Xyt o BaXier o+ pey + U (1)
e =Py + B Xyt . PrrXicr + U, (2)
OLS(1): R?,RSS, OLS(2): R?, RSS,
Hy: (M0 hinh goc khong c6 hién tuong tu tuong quan)
H;: (M0 hinh goc ¢6 hién tugng tu tuong quan)
- Tiéu chudn ¥’
Wo = {32 = (n-1). R%; 2> ¢29)
- Tiéu chuan F
Wa = {f= 5% RS o,
RSS, /(n—k —1)

Cach chira:

1. Phuong phdp sai phdn tong quidt:
Yi=Bo +BiXp+ o + PaXir + U (1)
Yi=Bo +BiXicr+ o + BrarXici + Uy ()
Mo hinh 1 ddng thi mo6 hinh 2 ding.
U=pU., + %

(goc)

}
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Nhan (2) v6i p 16 trir di (1)
Yt - p-Yt-l = BO (1'P) + BI(XH - let—l) + ... +Bk—l(Xk»l,t - pXk»l,t—l) + Ut + pUt—l
U* =U, + pU,,
=Bo +Bi X+ B Xy + UL ()

OLS(*) — B, Byl B
R Bo .
Po= 3By = l3

" a-p)’
Y = BO +BlX1 + . 4B X
2. Phuong phdap Cochrane-Orcut (C-0)
Y. =By +BiXy +BXy+ U (g60)
OLS (g6c) — e,. Xay dung mo hinh e, = pe_, + g, (El)
Bué6c 1: OLS (E1) — p. St dung pédp dung phuong phdp sai phan cap 1 téng quét (p
duoc thay bang p)
= phuong trinh sai phan cap 1 téng quat:
Y- p. Y =B 1-p) + Bu(Xy - ﬁXI,t-l) + Bo(Xy - pXy) + & (C-O))
OLS (C'Ol) - [307 Bl 7B27Y
Buéc 2:
OLS(C-0,) — e; = moO hinh e} =pe?, +¢, (E2)
OLS(E2) — p. Sirdung p dé xay dung moé hinh sai phan cdp 1 téng quét (C-0,)
OLS (C'OZ) - [30, B1 ’BQ’Y
Tiép tuc budc lap nhu trén dén khi p bude sau so véi p O budc trude chénh léch khong
dang k& (<1/1000).

B. Kiém dinh dang ham héi qui (E(Ui) = 0 V i)

H,: (Dang ham hdi qui ding)

H,: (Dang ham hdi qui sai)

Str dung tiéu chudn %>, f (P-value cha y2, f) dé kiém dinh.

- Phét hién bi€n X; ¢6 thich hop v6i mo hinh hay khong, ki€m dinh Hy: (B; = 0) H;:
(B;=0)

- Kiém dinh su thu hep ctia ham hoi qui: H: (M6 hinh it bién ding) H,: (M6 hinh
nhiéu bi€n ding)

- Kiém dinh muc B

+ Tiéu chudn y°

OLS (Y/X;, Xop ., Xe ) = Y= Y2¥3..Y™ e (1)

Xét mo hinh ¢/ X, Xy, o, Xy, Y2,¥3,., Y™

e, =By + BiXy+ . BiXipi + o & +0l3 \?f + . Oy \A(i”‘+Ui (2)

H,: (Mo hinh 1 dung)
H,: (Mo hinh 1 sai)
OLS(2) R:
Wa = {y>=n. R2;%° > %
+ Tiéu chudn F R i
/X, X, o, X Y3 Y

z(m 1))
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KINH TE LUGNG X

Yi=Bo +BiXui+ o BiXicri + B \?iz"‘Ui 3)
H,: (M6 hinh g6c ding)
H,: (Mo hinh gdc sai)

(RS - Rfy
W= {f=——p AL fsfininy

~ (I-R?)
(n—k—1)

C. Kiém dinh tinh chudn ctia sai s6 ngau nhién (U, phan bé chudn)
H,: (U, phan b6 chuén)

H,: (U, khong phan b6 chudn)

- Tiéu chudn y°

Wo= () =50 > 127)

OLS (goc) — €i. Tinh S - hé s6 doi xing cta e, K - hé s6 nhon clia e

2 22
Wa = {XIZZTB:Taque Berra: n|:%+ (k243) :| ;X2> Xi(l))

D. Kiém dinh phuong sai sai s6 thay doi.

H,: (M6 hinh ¢6 phuong sai sai s6 khong doi)

H,: (M6 hinh ¢6 phuong sai sai s6 thay d6i)

Sir dung ti€u chuan %2, f (P-value cta y?, f) dé kiém dinh.

a. Kiem dinh Park

Var(U) = o; =aX},

Str dung ¢; thay cho o?

e =ax’e”

Ine? =Ina+b.InX, +V,

= ao + OLl- lnX_u + Vi (P)

H,: (M6 hinh ¢4 phuong sai sai s6 khong déi) = (Mo hinh P khong c6 y nghia)
H,: (Mo hinh ¢4 phuong sai sai s6 thay d6i) = (M6 hinh P ¢ y nghia)
b. Kiém dinh Gleizer

|ei| =0y + Oy X_]] + Vi

el= oL, —+ V.
le|=a,+ 1in+ |

le| =0+ X +V,

1
le | =0+ = +V

Kiém dinh White
e’ =0, +ou X 4 a,Xy, + o X Xy, +o, X2 +oc5X§i +V,
OLS (W) R?

w

(W)

Wa = {x*=n. RZ 1 %> 32"")
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Kiém dinh muc D

=0y +a. Y2 +V, (D)
OLSD) RZ, &, Se(&,)

- Tiéu chudn ¥’

Wa = {x2=n. R%; 2> 127)
- Tiéu chudn F

~

Wo = ( f :[s;(zu} i >fLn-2))}

Cach chira:

- Da biét 7. Chia mo hinh g6c cho o?.

- Chua biét c7:

+ Var(U)) = 67 = ¢”.X} . Chia m6 hinh géc cho /X¢
+OLS (Mh g¢)  Y,. Chi mo hinh géc cho Y, .

+ Logarit h6a mé hinh goc.

Pa cong tuyén

Str dung ham hoi qui phu:

Yi=Bo +BiXp+ o BerXieni + Ui

Nghi ngo ton tai da cong tuyén giita X, X,, X5 = xét mo hinh hoéi qui:

X1i= o+ o, Xy + 03X5 + U; (%)

H,: (M6 hinh gdéc khong c6 hién tugng da cong tuyén) = (M6 hinh hoi qui phu khong
c6 y nghia) = (R?=0)

H,: (M6 hinh gdc c6 hién tuong da cong tuyén) = (Mo hinh hoi qui phu cé y nghia) =
(R?2#0)

Mién bac bo:

R?
W, ={f= 4(* -1 f >f0(tk*—l,n—k*)}
Q- R%
(n-k.)

Chuong I1. Ham hoi qui boi

“(n-k) (n-k)
Kiém dinh hai tham so:
- Khi thu nhapva gid cling taing mot don vi thi nhu cau khong dai.
Hy: (B; +B,=0) dau + vi B, va B, trai dau.
Hl:\(Bl +B,#0)
Mién bac bo la:
Wa={t Bl+B2 t tnk}

Se(B, +B, )

Se(B, +B,) =/Se* (B,) + Se*(B,) + 2Cov(B, B,

., RSS re’
52 = _
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- Khi gia hang héa d6 va gia hang héa thay th€ cling tang mot lugng cau nhu nhau thi
gia hang hoa d6 tic dong dén nhu cau manh hon gid hang héa thay thé.

Hy: (B + B3=0) dau + vi B, va B, trai dau.

Hi: (B, + B3 #0)

- Khi thu nhép va gia cung tang 1 don vi thi nhu cau van tang ntra don vi.

Hy: (B; + B, =0,5) ddu + vi 3, va B, trai dau.

Hpi: (B +B,#0.5)

Ddnh gia moé hinh

- Theo yéu cau bai toan ta phai kiém dinh cip gia thiét:
Hy: R?=0)= (B, =PB,=... =Bi.; = 0)

H,: (R*# 0) = (ton tai it nhat 1 f; # 0)

Mién bac bo la:

VVOL {f /k 1) f > fo(tk—l,n—k) }

(1-R?)

(n-k)
Kiém dinh su thu hep ctia ham hoi qui:
Hy: (M6 hinh it bién ding)
H,: (M6 hinh nhi€u bién ding)

a. Mién bdc bo la:

R -R}
W,={f J-f>f(mvn—k)}
1- Ry ’ ¢
(n-k)
(R% —RY)
W, ={f= 4‘ > fmnioy
1- Rt%
(n-k)

b. Mién bdc bo la:

(RSS, - RSS, /
_ _ (m,n-k)
Wo={f=—peg > f (ma-i )
(n-k)
(RSSib - RSSnby
_ _ m. (m,n—k)
Wo= (1= —peg- > f (M) )
(n-k)
Du bao:

a. Udc luong diém
Yo=Bo + By X + By X3 + .o+ By XD
b. Udc luong khodng

Y,- t;‘/‘zk.Se(\?o)<E(Y/Xf, X0, X0 ) < Yo+ to). Se(Y,)

Se(Y,) = +Var(Y,/X°)
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Var(Y,/X°%) = X°&%(X'X)™ X=X Cov().X°

., RSS
6" =—r
n-k
=2 _1-(L-R*).(n-))
(n-k)
BAI TAP KINH TE LUGNG
Bai 1

Cau 1. Khi nghién cttu tiét kiém S phu thudc thu nhap M va thoi gian T tai mot quoc gia
nguoi ta da thong ké 18 nam (1946-1963)

Cho két qua hoéi qui (I).

Ordinary least squares estimation

Dependent variable is S 18 observations used for estimation from 46 to 63
sk st sfe sk she sk she she sk she sk she sk e sk sk sk sk sk sk sfe sk she she she she sk she sk sk sk ke sk sk sk sfe sk sk sk sk she she sk she sk sk sk sk st ke sk sk sk sk sk sk sk sk sk skeskoskokok

Regressor Coefficient Standard error T-Ratio [Prob]
Inpt -2.2671 27378 -8.2807 [.000]
M .30459 .040807 7.4642 [.000]
T -.18476 .039961 -4.6236 [.000]
sk st sk sk sk sk ske sk ske sk sk sk s sk ke sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk e sk sk sk sk sk sk sk ske sk sk st sk ke sk sk sk skeoske sk ske skeske sk sk sk skeske skeok
F-statistic F(2,15) 215.7763 [.000] DW -statistic 1.6510

sk st sk sk sk sk ske sk sk sk sk sk ke sk sk sk sk sk sk sk sk st sk ke sk sk sk sk ske sk sk sk sk sk ke sk sk sk sk sk sk sk sk st sk e sk sk sk sk sk skeoske skeoske skeske sk sk sk skeske skesk

A. Serial Correlation Chi-sq(1) =.27236 [.602] F(1,14) = .21509 [.650]
B. Function Form Chi-sq(1) =.96616 F(1,14) = .79408

C. Normality Chi-sq(2) = 1.1466 [.564] Not applicable

D. Heterosedasticity Chi-sq(1) =2.3391 [.126] F(1,16) = 2.3898 [.142]

1. Viét ham hoi qui téng thé va hdi qui mau.

2. Giai thich céach tinh gia tri thong ké Chi-sq trong muc D ctia bang Diagnostic tests. Két luan
gi tir két qua nay.

3. C6 nguodi cho rang chi thu nhap va xu thé thoi gian thi khong du giai thich cho tiét kiém, vi
vay mo hinh trén thi€u bién. Hay kiém tra y kién ndy.

4. Theo két qua trén néu trong nam t ngudi ta cho riang thu nhap cao hon du dinh 100 don vi
thi muc tang ti€t kiém t6i da hi vong 1a bao nhiéu.

5. Néu nam t+1 thu nhap tang 1 don vi so v6i nam t thi miic thay déi ti€t kiém (trung binh) hi
vong la bao nhiéu.

6. C6 ngudi cho rang chinh thu nhap M ciing phu thudc thoi gia T va ti€n hanh hai héi qui:
+M, = a + bT + v, nhan dugc R* = .09623 (a)

+1In M, = a + bT + v, nhan dugc R* = 4213 (b)

Tir mbi két qua hoi qui nay c6 thé két luan mo hinh (1) c6 da cong tuyén hay khong?

Cau 2. Véi cdc bién I 1a dau tu tu nhan, Y thu nhap quoc dan, R 13i sudt trung binh tién gui ki
han 3 thang ciia mot quoc gia. Nguoi ta c6 két qua udc lugng OLS cuia mo hinh sau:

Inl = - 1.9249 + 0.98339InY - 0.12708InR

Se  1.3977  .02991 .06068

R-square = .99274; 32 observations uses for estimations from 1959 to 1990

V6i moi gia thiét ctia OLS dugc thoa man:

1. Két qua uéc lugng mo hinh nay c¢6 chdp nhan duoc hay khong? (ca vé mat thong ké va y
nghia kinh t€).

2. Hay udc lugng mic tang dau tu tu nhan t6i da khi 1di suat tién gt ki han 3 thang giam 1%.
3. Thoi ki trude 1959 nguoi ta thdy khi tang thu nhap 1% thi dau tu tu nhan tang 1%, phai
chang thoi ki 1959 - 1990 quan hé nay da khac trudc.

Chon o = 5% cho moi kiém dinh va uéc luong.
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Cau 1.
1. Ham héi qui tong thé: E(Y/M T)=Y,=p,+B,M, +B,T,+ U,
Ham hdi qui mu: BO+ BlM + [32 (1)

2. Gia tri Chi-sq trong muc D ctia bang Diagnostic (kiém dinh muc D)
Gi4 tri nay dugc thuc hién dé kiém dinh gia thiét
HO = (M6 hinh géc c6 psss khong déi)
H1 = (Mo hinh goc c6 psss thay déi)
Mién bac bo
Wao={’=nR;,*>x. (1)} (¥
Gia tri Chi-sq dugc tinh tir cong thic (¥).
X = 2,3391
Xi M= X(Zws (1)= 3,841
Xis < x2(1) ¢ Wo.. Chua c6 co sé bac bod H,
K&t luan: Mo hinh goc c6 psss khong déi.

Cach 2: Vi P-value = 0,126 > o = 0,05. Chua c6 co s& bac bo H,,.
* Theo tiéu chuin F

~

Oy
Se(a,)

2
Wa:{f:[ J > £y

f,.=2,3898

f(ln Y =4,49

f,< £ ¢ Wa. Chua c6 co sd bac bo H,.

+ P-value = 0,142 > o = 0,05. Chua c6 co sd bac bo H,,
K&t luan: Mo hinh c6 psss khong déi.

3. Kiém dinh muc B

Theo yéu céu cla bai toan ta phai kiém dinh cap gia thiét:
H,: (dang mo hinh diing)

H,: (dang mo hinh sai)

Mién béac bo la:

Wa = {)*=n. R;,%*> x.(m-1) } (*) (m=2)
Xis =0,96616

T (D= %505 (1)=3.841

X(le < y%2(1) ¢ Wa. Chua c6 co sé bac bd H,,
hoac

2 2
W(x:{f: (R];_Rl)/l ,f> f(il,n—k—l)}
(1-R3)/(n=k-1)

f,. =0,79408

f(il,nfkfl) - fé}(al;‘: 4,6
f,< £ ¢ Wa. Chua c6 co s& béc bd H,.
Két luan. M6 hinh c6 dang ding.
4. Theo yéu cau bai todn ta phai tim khoang tin cy t6i da véi do tin cay (1-o) cho tham s6 f,.
Khoang tin cay d6 la:

Bi< B+t .Se(B))
= 1, = 1,753
Bj <0,30459 + 1,753 x 0,040807 = 0,376125
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Két luan: Néu thu nhap cao hon du dinh 100 don vi thi mdc tang tiét kiém t6i da la 37, 6125
don vi.

5. Theo yéu cu bai toan ta phai tim u6c lugng di€ém doi véi miic thay déi tiét kiém (trung
binh).

(Diéu nay c6 nghia la khi thu nhap tang thém mot don vi va thoi gian tang thém mot don vi thi
ti€t kiém | tang Ién 14 bao nhiéu)

S= [31+B2 0,30459 - 0,18476 = 0,11983
K&t luan: Néu nam t+1 thu nhap tang 1 don vi so v6i nam t thi mic thay déi tiét kiém (trung
binh) 1a 0,11983 don vi.
6. Theo gia thi€t da cho, chi ¢c6 mo hinh 12 mo hinh tuyén tinh va dung dé kiém dinh mo hinh
goc ¢o hién tugng da cong tuyén hay khong.
Theo yéu cdu bai ton ta phai kiém dinh cap gia thiét:
H,: (M6 hinh géc khong ¢6 hién tugng da cong tuyén) = (M6 hinh a khong ¢ y nghia) = (R* =
0)
H,: (M6 hinh goc ¢6 hién tugng da cong tuyén) = (Mo hinh a ¢6 ¥ nghia) = (R* # 0)
Mién bac bo la:
R /(k. -1 e
Wo = {f= 2/( ) > fo(tk* b k*)}
(1-R:)/(n—-k. -1)
_ RIk.-D _ 0,09623/2-1)
® (1-R)/(n-k.-1) (1-0,09623)/(18-2~1)

f(ikx—l,n—k %) f(l JA15) 4 54

0,05
f < £ ¢ Wo. Chua c6 co s& bac bd H,,.
Két luan. M6 hinh goc khong ¢6 hién tugng da cong tuyén.
Cau 2.
Mo hinh héi qui: 1= e,y PLRP e
Inl =3, + B,InY + ,InR
Ham hoéi qui méu:
| = ePo. Y RP: g

InI= ﬁ0+BllnY+[§zlnR

1. y nghia ciia mo hinh:

- V& mat kinh t€:

3, > 0 khi thu nhap quéc dan tang thi dau tu tang.

=1,59864

[§2 < 0 khi 1ai suét tién gui tang thi dau tu giam.

- V& mat thong keé:

B, tang 1 don vi thi dau tu tang 0,98339 don vi.

[§2 tang 1 don vi thi dau tu giam 0,12708 don vi.

Mo hinh udc lugng phtt hop véi Ii thuyét va thuc té.

2. Theo yéu ciu bai todn ta phai tim khoang udc lugng t6i thiéu véi do tin cay (1- a)=0,95 cho
tham s& Bz_ Khoang tin cay do la:

B> B - 1 se(B)

t k—tégos =1,699

oo B,—B" -012708-0
T Se(B)) 0,06068
B;>-0,12708 - 1,699 x (-2,0943) = 3,4311

Két luan: Khi 13i suét tién giri giam 1% thi d4u tu tu nhan tang toi da 1a 3,4311%.
3. Theo yéu cdu bai todn ta phai kiém dinh cap gia thiét:

=-2,0943
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HyB, =D
H B, #1)
Mién béc bo Ia:
B, -B
Se(BJ)
_Bi-B_ogss30-1_
* se(f,) 002091

g/k = tos= 2,045

[t ] < ti/' ¢ Wo. Chua c6 co s& bac bo H,,.
2

Wao = {t=

o)

-,5553

Két luan: Trong thoi ki 1959-1990 khi thu nhap tang 1% thi dau tu tu nhan tang 1%. Quan hé
nay khong thay déi.
---000---

Bai 2

Cho két qua hoéi qui sau v6i Y 1a lugng xang tiéu thu & mot thi xa trong mot thang (nghin 1it),
XM la s6 xe mdy cua thi xa (nghin chiéc), PX la gia xang (nghin dong/lit).

Cho a=5%

[1] Ordinary least squares estimation

Dependent variable is Y 17 observations used for estimation from 99M10 to 2001M2
sk sk st st sk sk sk sk she e sk she sk sk sk sk sk sk she s sk she sk sk she sk sk sfe sk se sk sk sk ske sk she ke sk sk sk ske sk sk sie sk she sk ste sk sk ske sk sk ke sk sheske sk sk ke skeskesk

Regressor Coefficient Standard error T-Ratio [Prob]
Inpt 779.93 72.965 10.6891 [.000]
XM 8.9353 4.8588 [.003]
PX -1.5901 2.9945 0.531 [.609]

sk sk sk ke sk sk ske sk ske sk sk sk ke sk sk sk sk sk sk sk sk sfe sk ke sk sk sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk ske sk sfe sk e sk sk sk sk sk skeoske skeoske skeske skeske sk sk sk skesk

R-square .94585 F-statistic F(2,14) 1.6510 [.000]
R-bar-square 93811 S.E of Regression 1.7311
Residual Sum of Squares 41.9519 Mean of Dependent Variable 14.6471
S.D of Dependent Variable 6.9582 Maximum of Log-likelihood -31.8001
DW-statistic 1.86818

sk sk st st sk sk sk sk she e sk she sk sfe sk sk sk sk she s ske she sk sk she sk sk sfe sk s ske sk sk ske sk she ke sfe sk sk ske sk sk ke sk she sk sfe she sk sk sk sk ke sk sheske sk skeoskeske skeskesk

Diagnostic tests

A. Serial Correlation Chi-sq(1) = 1.1170 [.424] F(1,13) =.5979 [.444]
B. Function Form Chi-sq(1) = 1.0367 [.593] F(1,13) =.7523 [.322]
C. Normality Chi-sq(2) = .80266 [.669] Not applicable

D. Heterosedasticity Chi-sq(1) =.19458 [.659] F(1,15) = .17367 [.683]

1. Néu gia xang 1a 5.400 d/lit, hay u6c lugng diém luong tiéu thu xang trong mot thdng cla tat
ca cac nhu cau khac ngoai ngoai nhu ciu cho xe may.

2. C6 y kién cho rang vi xang 1a hang hoéa thiét yéu d6i véi ngudi ¢6 xe mdy nén lugng tiéu thu
xang khong phu thudc vao gia xang ma chi phu thuoc vao lugng xe may. Hay nhan xét y kién
nay.

3. Néu trong nam 2000 s6 xe mdy hang thang tang lén trung binh 100 chiéc thi lugng xang
céan cung tng cho thi xa ndy phai tang 1én t6i thiéu bao nhiéu dé dap tng du?

4. C6 ¥ kién cho ring néu s6 xe mdy giam duoc 1000 chiéc thi lugng xang ciing ¢ thé giam
di it nhat 1a 10.000 lit. Hay nhan xét y kién nay.

5. Phai chang lugng tiéu thu xang dao dong khong nhu nhau gitta cac thang?

6. C6 y kién cho rang néu ¢6 phuong tién giao thong cong cong (xe buyt), ngudi dan sé it di xe
mady hon, s6 xe buyt ting thém thi c6 thé giam luong tiéu thu xang di. Hay néu cdch phan tich
dé c6 thé ddnh gid nhan xét d6 néu c6 s6 liéu vé s6 xe buyt.
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7. Néu hoi qui mo6 hinh ¢6 thém bién giai thich XB 1a s6 xe buyt, goi 124 mo hinh [2] thi thu
dugc hé so xédc dinh bang .9823. Vay ¢dnén dua bién d6 vao khong?

8. Hoi qui s6 xe may theo s6 xe buyt ¢é hé s6 chan thu dugc hé s6 géc bang -.0127 va do léch
chuén twong ting bang .00232. Cho biét két qua d6 dung dé 1am gi, két luan gi vé mo hinh [2].

Mo hinh hoi qui: E(Y/XM, PX) Yi= Lo + B, XM; + B,PX; + U,
Ham hoi qui mau (udc luong) Y l30 + BlXM + BZPX (1)

1. Theo yéu céu clia bai toan ta phai tim udc lugng diém ham héi qui (1) v6i XM = 0, PX =
5.4.

?i =779,93 + 8,9353. 0 - 1,5901 x 5,4
Y. =771,34346
Két luan: Udc lugng diém lugng tiéu thu xang trong mot thadng cla ca cdc nhu ciu khéc khi
XM = 0, PX = 5,4 12 771,34346 (nghin ).
2. Theo yéu cu ctia bai toan ta phai kiém dinh cap gia thiét
H, (B,=0)
H, (B, #0)
Mién bac bo la:

B, B

sy 7]
BB —1s901-0_
T sep,) 2,9945
tz/’k: toipns = 2,145

Wa = {t=

-,531

|ty | <t ‘V ¢ Wo.. Chua c6 co s& bac bo H,. Nhan xét trén la ding.

Céch 2. Vi P-value = 0,609 > o = 0,05. Chua c6 co s& bac bd Hy. Nhan xét trén 1a ding.

3. Theo yéu céu bai todn ta phai tim khoang tin cy t6i thi€u vé6i do tin cay (1- o) = 0,95 cho
tham so 3,. Khoang tin cay do la:

B> B, - 12 .Se(B))

=t =1,761

. B,-B"_ 89353-0
ToseB)  Se)
B;>8,9353+ 1,761 x 1,838993 = 5,6987

Két luan: Khi lugng xe mdy tang thém mot don vi thi lugng xang (trung binh) tang it nhat la

=4,8588  Se(B;) = 1,838993

5,6987 don vi
Theo gia thiét bai todn, khi lugng xe may tang thém 0,1 don vi thi lugng xang tang it nhat 1a
0,56987 don vi.
4. Theo yéu cau bai toan ta phai kiém dinh cap gia thiét
H, (B, <-10)
HI (Bz > '10)
Mién bac bo la:
Wa = {t: B] _AB N t> t;_k }
Se(B;)
- B, —AB _ —1,5901-(-10) _ 2.80844

T oSeB)) 2,9945
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t" =t} = 1,761

o 005

t, > th ¢ Wa. Bic bo H,. Nhan xét trén 1a sai.

5. Bé xdc dinh duoc luong tiéu thu xiang c6 dao dong khong nhu nhau gitta cdc thang thi mo
hinh trén phai phu thudc vao bién T (thoi gian). Pua bién T va mo6 hinh, trén co s& cac gia tri
udc lug‘ng duoc, tién hanh kiém dinh hé s6 chian cta bién gidi thich T dé két luan vé mic y
nghia cua bién T.
Trong mo hinh 1, R* = 0,94585, nghia 1a yéu t6 giai thich XM, PX Ia rat 16n, su 4nh huéng cta
bién T khong dang ké.
6. Theo cach dat van dé cha bai todn, ta phai bé sung thém bién XB (xe buyt) vaio mo hinh.
Trén co s& cac gia tri wdc luong dugc, tién hanh kiém dinh hé s6 chin clia bién giai thich XB
dé két luan vé muc y nghia cuia bién XB.
Theo yéu céu cla bai toan ta phai kiém dinh cap gia thiét
H, (BJ =0)
H, (5% 0)
Mién bac bo la:
B, -B
Se(B J)

. 4 . n—k
so sanh v6i t)
%

Wa = {t=

/
Tinh t

as?
Két luan.
7. Theo yéu cau bai todn ta phai kiém dinh cap gia thiét
H, (M6 hinh it bién ding) = (M6 hinh goc ding)
H, (M6 hinh nhiéu bién ding) = (M6 hinh m& rong ding)
Mién bac bo la:

(Rib _Rlzb)/m f (m,n—k) }
(1-R;)/(n-k)’ ‘

_ (RL,-Rj)/m _ (0,9823-0,94585)/1
©T (1-R%)/An-k) (1-0,9823)/(17 - 4)
£ = (L4 2 0459
f < f™r™) 2 Wo. Chua 6 co s bac bd H,. Khong nén dua thém bién XB vao mo hinh.

Wa = {F=

=26,7712

8. Theo gia thiét cua bai todn ta c6 mo hinh sau:
XM, =B, + B, XB; + V;

Ham héi qui mau: XM= B, + B,XB; (*)
XMi:Bo + BlXBi

XM, = B, -0,0127XB,

Se 0,00232

Theo yéu ciu bai todn ta phai kiém dinh cap gié thiét

H, (M6 hinh mé& rong khong c6 da cong tuyén) = (M6 hinh (¥) khong ¢6 y nghia) = (3, = 0)
H, (M6 hinh mé& rong ¢6 da cong tuyén) = (M6 hinh (*) c6 y nghia) = (§, #0)

Mién bac bo la

B -p "
Wa = {t= ;t>t )
se) %
t:Bj—B —-0,0127-0) 280844

T sep,) 0,00232
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)= Lhins=2.145

ty > tz/; € Wa. Bic bo H,. M6 hinh m6 rong c6 hién tugng da cong tuyén.

---000---

Bai 3

Cho két qua hoi qui sau voi CN 1a tong gid tri san luong nganh cong nghiép, TL 1a téng tién
luong, tién cong trong nganh, VL 12 téng chi nguyén nhién vat liéu, KH 1a tong khiu hao may
moc, thiét bi nha xudng ... twong ting 16 khu vuc kinh t€ khac nhau (véi don vi déu 1a ti dong
VN).

L la logarit ctia cac bién tuong ting. Cho mtc y nghia 1a 5%

[1] Ordinary least squares estimation

Dependent variable is LCN 16 observations used for estimation from 1 to 16
sk sk st sk she sk sk sk she e sk she sk sk sk sk sk sk she s ske she sk sk she sk sk sfe sk st ske sk sk sk sfe sk ke sk she sk sk sk sk ske sk sheoske sk skeoske sk sk sk ke sk sheske sk sk skeskesk

Regressor Coefficient Standard error T-Ratio [Prob]
Inpt 1.44343 31171 [.018]
LTL .23889 094941 2.5162

LVL 595124 1.4564 [.008]
LKH .38846 .088688 [.000]

sk she st sk she sk sk sk she e sk she sk sk she sk sfe sk she s ske she sk sk she sk ke sfe sk sk ske sk sk ske she sk ke st sk sk ske sk sk ke sk sheoske sk sheske sk skeoske ke sk skeoske sk sk skeskok

R-square .99790 F-statistic F(2,14)

R-bar-square 99738 S.E of Regression .04404
Residual Sum of Squares .021578 Mean of Dependent Variable 5.3392
S.D of Dependent Variable .82792 Maximum of Log-likelihood 30.1665
DW-statistic 1.5344

sk she st sk she sk sk sk she e sk she sk sk she sk sk sk she st sk she sk sk she sk ke sk she sk sk she sk sk she sk ke sk she sk sk ske sk ke she skt st sheoske sk sk skeoske sk sheske ke sk skeskeok

A. Serial Correlation Chi-sq(1) =.095570 [.757] F(1,11) =.066099 [.802]
B. Function Form Chi-sq(1) =2.3423 [.126] F(1,11) =1.8865 [.197]
C. Normality Chi-sq(2) =.70536 [.703] Not applicable

D. Heterosedasticity Chi-sq(1) = 3.9272 [.034] F(1,14) =4.4162 [.033]

1. Viét ham hdi qui mau véi cac bién CN, TL, VL, KH va cho biét y nghia cua cic két qua
nhan duoc.

2. Ham hoi qui ¢6 duoc coi la phi hgp khong.

3. Céc yéu t6 khac khong déi, néu chi cho nguyén nhién vat liéu ting 1% thi hi vong san
lugng dAu ra tang t6i thiéu 1a bao nhiéu?

4. Bing u6c lugng diém, néu san luong diu ra ting dugc 10% thi tat ca cdc yéu t6 ddu vao trén
cung tang 1én 1a bao nhiéu % (tang dong thdi, cung ti 1¢).

5. Néu cdc yéu t6 khac khong déi, c6 thé néi toc do gia ting téng gid tri san luong nganh cong
nghiép tang bang mot nia téc do gia tang khau hao dugc khong?

6. Kiém dinh DW va cac kiém dinh Chi-square, F trong muc A ¢6 mau thudn véi nhau khong?
Két luan nhu thé nao vé khuyét tat tuong ting.

7. H6i qui mo hinh thu dugc phan du e. Hoi qui mo hinh sau:

le;|=.233 +.9252 LVL, + V,

Se 491 .152

Hiy cho biét mo hinh trén dung dé 1am gi, dua trén gia thiét nao, két luan gi vé mo hinh ban
dau?

8. Trong s6 16 khu vuc kinh t& trén c6 cac khu vuc cé von dau tu nude ngoai. C6 y kién cho
rang doi véi cac khu vuc nay anh hudng cua tién cong tdi gid tri san luong 16n hon so véi cac
khu vuc khac. Hay dé xudt mot mo hinh va cach phan tich dé c6 thé nhan xét y kién nay.

Mo hinh hoi qui:

CN =P TL PL.VLP2KHP "

InCN = B, + B,InTL + B,InVL + B,InKH
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Ham hoéi qui mau:
CN = & TLM VL KH" e"

INCN = By+ B, InTL+f, InVL +, InKH
1. y nghia ctia m6 hinh:
- V& mit kinh té:
B, > 0 khi tién luong tang thi gid tri san lugng nganh cong nghiép tang.
[32 > 0 khi chi nguyén vat liéu tang thi gia tri san lugng nganh cong nghiép tang.
ﬁ3 > 0 khi khau hao may moc thiét bi tang thi gia tri san lugng nganh cong nghiép tang.
- V& mat thong keé:
B, tang 1 don vi thi gid tri san lugng nganh cong nghiép tang 0,23889 don vi.
[32 tang 1 don vi thi gid tri san lugng nganh cong nghiép tang 0,595124 don vi.
Bs tang 1 don vi thi gid tri san lugng nganh cong nghiép tang 0,38846 don vi.
M6 hinh uéc lugng phu hop véi 1i thuyét va thuc té.
2. Theo yéu cau bai toan ta phai kiém dinh cap gia thiét:
H,: (R*=0)
H,: (R?#0)
Mién bac bo la:
Rzi(k_l) , f> fO(Lk—l,n—k) }

A-R%)/(n—-k)

_ R%*I(k-1) _  0,99790/(4-1)
® @1-R*»/(n-k) (1-0,99790)/(16— 4)
fik -1,n-k) _ fozé\')’) 3 18
f,< £ "¢ Wo. Chua c6 co so bac bd H,,
Trong mo hinh trén, cac bién giai thich quyét dinh 99,79% su bién dong cta gia tri san lugng
cong nghiép, con 0,21% su bién dong cua gia tri san lugng cong nghiép 1a do sai s6 ngau
nhién va cac yéu t6 khac chua dua vao mo hinh.
Két luan: M6 hinh trén c6 y nghia.
3. Theo yéu ciu bai todn ta phai tim khoang tin cay t6i thi€u véi do tin cay (1- a) = 0,95 cho
tham so f3,. Khoang tin cay do la:
B> By -t Se(B))
0 =ty = 1,782

L _Pi=F _0505124-0_ 14564 = Se(P,) = 0,40863

"seB) s

Wa = {f=

=0,3628

B;>0,595124 - 1,753 x 0,40863) = -0,1212

Két luan: né€u nguyén vat liéu tang 1% thi gia tri san lugng cong nghiép tang it nhat 1a khong
doi.

4. Theo yéu céu bai toan ta phai tim ti 1¢ ting thém déng thoi clia cdc yéu t6 dau vao dé san
luorng tang duoc 10%. Ta c6 phuong trinh sau:

(Bl + Bz + Bs) x =10

(0,23889 + 0,595124 + 0,38846) . x = 10

x =8§,18

Két luan: Néu san lugng dau ra tang 10% thi tit ca cac yéu t6 dau vao trén cung tang 8,18%.
5. Theo yéu cau bai toan ta phai kiém dinh gia thiét:
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H, (B,=0.5)
H, (B, #0.,5)
Mién béc bo la:

B,—B

sepy 117
. _Bi-B _038846-05_
* Se(ﬁ.) 0,088688
g/k_t%fm =2,179

[t ] < ti/' ¢ Wo. Chua c6 co s& bac bo H,,.
2

Wao = {t=

-1,2577

Két luan: C6 thé néi t6c do gia ting téng gia tri san lugng nganh cong nghiép tang bing mot
ntra toc do gia tang khau hao.
6. Theo yéu cau bai todn ta phai kiém dinh cap gia thiét:
H, (M6 hinh gbc khong ¢6 hién tugng tu tuong quan)
H, (M6 hinh géc ¢6 hién tugng tu tuong quan)
Mién béac bo la:
Wo = {3>=(@-1). R?, x> x2(1) }
hoac
(RSS.. - RSS*)ll’ £> f i )
RSS. /(n—-k-1)
- Tiéu chudn y* P-value = 0,757 > o = 0,05. Chua c6 co s& bac bo H,,.
- Tiéu chudn F: P-value = 0,802 > o. = 0,05. Chua c6 co s& bac bo H,,.
- Tiéu chuin DW
Két luan:
7. M6 hinh héi qui thu dugc 1a mo hinh Gleiser, sit dung dé kiém dinh muc D.
Theo yéu ciu bai todn ta phai kiém dinh cap gia thiét:
H,: (M6 hinh goc c6 psss khong déi) = (Mo hinh G khong c6 y nghia) = (3, Mh G = 0)
H,: (Mo hinh goc c6 psss thay déi) = (Mo hinh G ¢6 y nghia) = (8, Mh G = 0)
Mién béac bo la:

Wa = {f=

Wao = {t= B B /
Se(p J)
(= B; —AB _ 0’9252_():6,087
Se(B)) 0152
;/k —t(lfozs =2,179

[ty | > tg/;k € Wa. Bac bo H,,

K&t luan: Mo hinh géc c6 phuong sai sai s6 thay déi.

8. B6 sung vao mo hinh bién bién gia (dinh tinh)

D = 0 Khu vuc khong c6 von dau tu nudec ngoai.

D = 1 Khu vuc ¢6 von dau tu nudc ngoai.

Tién hanh ki€ém dinh § nghia hé s6 chin cta bién D theo trinh tu cac budc va riit ra két luan.
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KINH TE LUONG K

Bai 4

Cho a = 5%. Vi s6 liéu vé lugng hang ban dugc Y, gid hang P va chi phi quang cdo AD trong
hai muoi tuan cua mot cong ti, T 1a bién thoi gian (T=1 & tuan dau quan sat). Nguoi ta udc
luong mo hinh sau:

[1] Ordinary least squares estimation

Dependent variable is Y 19 observations used for estimation from 2 to 20
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Regressor Coefficient Standard error T-Ratio [Prob]
Inpt 894.6447 196.2767 4.5581 [.000]
T 11.6341 3.9619 2.9365 [.010]
P -167.3612 35.6368 -4.6963 [.000]
AD(-1) 81.5494 18.4320 4.4243 [.000]
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a. Viét mo hinh héi qui tong thé va udc luong hdi qui miu twong Gng véi bdo cdo trén.

b. Hé s6 hoi qui riéng ting vé6i bién T c6 y nghia gi? Néu gid ca va chi phi quang cdo khong
déi theo thoi gian thi lugng hang héa ban duoc tudn t+1 nhiéu hon tudn t t6i thiéu la bao
nhiéu?

c. Nguoi ta da ti€n hanh mot hoéi qui khac bang cach thay AD(-1) boi AD va nhan duogc udc
luong clia hé s6 bién AD la mot s6 am. C6 thé giai thich gi vé két qua nay.

d. Uéc lugng P theo T c6 hé s6 chiang nguoi ta c6 R* = .6214. Udc luong nay c6 muc dich gi?
C6 nén bo di mot trong hai bién P hoac T trong mo6 hinh trén hay khong?

Mot mo hinh khac dugc ude lugng nhu sau: (AD2 1a binh phuong cuia AD)

[2] Ordinary least squares estimation

Dependent variable is Y 19 observations used for estimation from 2 to 20
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Regressor Coefficient Standard error T-Ratio [Prob]
Inpt 867.9677 229.0609 3.7892 [.002]
P -220.9363 50.0488 -4.4144 [.001]
AD(-1) 345.4416 141.1404 2.4475 [.027]
AD2(-1) -35.6671 17.0116
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R-square .64402 F-statistic F(3,15) 9.4518 [.001]
DW-statistic 1.8181
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Diagnostic tetsts

A. Serial Correlation Chi-sq(1) =.26120 [.609] F(1,14) =.19514 [.665]
B. Function Form Chi-sq(1) = 1.1593 [.282] F(1,14) =.90974 [.356]
C. Normality Chi-sq(2) =.61017 [.737] Not applicable

D. Heterosedasticity Chi-sq(1) =.56761 [.451] F(1,17) =.52350 [.479]

1. Mo6 hinh nay c6 thé chap nhan dugc vé mat thong ké va kinh t€ hay khong? Gidi thich van
tat.

2. Phai chang hiéu suét cta chi phi quang cdo d6i vé6i lugng hang ban ra giam dan?

3. Theo u6c luong ctia mo hinh ndy, c6 thé ban thém t6i da bao nhiéu hang néu tuin t giam gia
1 don vi.

(Riéng bai nay chira lai cai choi, khong man chi hét).

Luuy:

Kiém dinh céc 16i clia mo hinh (kiém dinh cdc muc A - tu twong quan; B- dang mo hinh; C -
tinh chuén clia mo hinh; D - phuong sai sai s6; da cong tuyén) trén co s hdi qui phan du clia
mo hinh gdc thi phai nhan biét dugc ham Park hodc Gleiser hay White dé kiém dinh muc D;
c6 su phu thuoc tuyén tinh ctia c4c bién gii thich hay khong dé kiém dinh da cong tuyén...
Céc phuong phép stta 16i cia mo6 hinh.
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