Chwo’ng 3: ' o , o ‘
SUY DIEN THONG KE VA DU BAO TU’ MO HINH HOI QUY

1. QUY LUAT PHAN PHOI XAC SUAT CUA MOT SO THONG KE
MAU
2. BAI TOAN TIM KHOANG TIN CAY CHO CAC HE SO HOI QUY

3. BAI TOAN KIEM DINH GIA THUYET THONG KE VE HE SO
HOI QUY

4. DU BAO GIA TR| CUA BIEN PHU THUOC VA SAI SO bV
BAO
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3.1 QUY LUAT PHAN PHOI XAC SUAT CUA MOT SO
THONG KE MAU

Xét md hinh hoéi quy tuyén tinh k bién
Y =Byt BX, +... + BX + U
GT5: Sai s6 ngau nhién tuan theo quy luat phan phoi
chuan U, ~ N(0, o2).
Khi GT1 - 2, 3, 4, 5 thda thi cac wéc lwvong OLS la wéce lvwong

khong chéch tét nhat BUE (Best Unbiased Estimator) ké ca

trong I&p cac wéce lwong tuyén tinh va phi tuyén.
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Khi cac GT1, 2, 3, 4, 5 thda man thi :

* B~ N(B;, var(B))

;i p -8B
* Dodd L1 ~N(0,1)
var(Bj)
p -8B
« Va —— ~T, .
se(Bj) n-k

aB + bBS_aB._ st
° J J "“"'Tn_k
se(aBjJr bBS)
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3.2 BAI TOAN TIM KHOANG TIN CAY CHO CAC HE SO
HOI QUY

Xét mo hinh hoi quy tuyén tinh k bién
Y =B+ BXp +a + B X + U

Khodang tin cay doi xtrng v&i dd tin cady 1 — a cho hé sb
hoi quy B; (i=1..., k) :

_kse(Bj)
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Khoang tin cay doi xtrng v&i do tin cay 1 — a cho gia tri aB; + b,

(v&i a, b bat ky, jvas =1,.., k) :

+ — + . + + +
aBj bBS tulz,n_kse(aBj bBS),aBj bBS talz,n_kse(aBj bBS)

Trong do:

se(aBj i bBS) - \/azsez(Bj) + bzsez(BS) T 2ab cov(Bj,BS)
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Khoang tin cay hai phia v&i dé tin cdy 1 — a cho phwong sai cua

sai sO ngau nhién.

(n"K)° _ .. (nTK)°
2 _— 2 ad
Lo (n T K) A lmapp(n k)
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Vidu 1:(Ponvi : triéu ddng)

Strdungmaugdm 30 quansatthudwockétquawdcluong:
CT =453 + 0,88TN + 0,14TS +e
(se) (2,113) (0,023)  (0,004)

Cov(B,, B)=0,0001
V&ido tin cay 95%.
a) Haytimcackhoang tin caychocachésdhodiquy.
Bi€t tg o5 o7 = 2,052; tg o5. 27 = 1,703; ty g5 26=2,048.
b) Khi TN tang 2 triéu déng va TS gidm 1 triéu dong thi CT trung
binh thayddinhuwthénao?
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3.3 BAI TOAN KIEM DINH GIA THUYET THONG KE VE
HE SO HOI QUY

Xét mo hinh hoi quy tuyén tinh k bién
Y =B+ BoX; +o. + B X +U

3.3.1 Kiem dinh so s&nh B; v&i B* véi mirc y nghia a.

Loai gia Mién bac bo ,
! Trong do
thuyet H,
Haiphia BB BEB > o
se(? )

Lphiatrai  |B;2B* B <B*|t<—1,

1 phia phai |B;<B*|B;>B* [t> 1,
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Vidu 2: W: lwong - triéu dong/thang; GD: s6 ndm di hoc; KN: so

nam di lam. St dung mau goém 30 quan sét tr doanh nghiép tw
nhan, thu dwoc két qua hoi quy:

W =223 + 0,28GD + 0,2KN +e

(se) (0,15) (0,02) (0,03)
a) Gia sr moi nam lwong cla vién chirc nha nwdce tang 0,16 triéu.
C6 thé cho rang mirc lwong tdng theo s6 ndm kinh nghiém cua
doanh nghiép tw nhan la cao hon so v&i vien chirc nha nuwéc
khong? Biét t, 5. ,7 = 1,703.
b) Gia st nha nwdc co chinh sach ho tro ngudi lao ddng ving cao
v&i mic tang lwong 0,18 triéu méi nam. Mirc tdng lwong nay co

khac biét voi doanh nghiép tw nhan khong?



Khi két luan kiém dinh, khéng nén phét biéu “thira nhan H,”,
chi nén phat biéu :

* Chwa du chirng ctr dé bac bé H,, do dé khong thira
nhan H,.

“Hodc du chirng cr dé bac bé H,, do d6 thira nhan H,.
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Vi du 3: St dung mau gém 40 quan sat thu dwoc wéce lwong

san lwong (Q) phu thudc vao von (K) va lao ddng (L) nhw sau:
Ln(Q) =0,2 +0,35Ln(K) + 0,48Ln(L) + e

(se)

Cho biet Cov(®_ # y=0,002

a)

b)

C)

Hay giai thich y nghia céac
hé s6 hdi quy cla bién doc
lap.

Cé6 y kién cho rang hé sb co
gian cua san lwgng theo lao
déng la 0,6. V& muc vy
nghia 5%, hay cho nhan xeét
vé y kién do.

Khi von va lao dong cung
tang 1% thi san lwong trung
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(1,8) (0,01)

(0,13)

binh thay déi trong khoang
nao v¢i do tin cay 95%7?

d)Véi mirce y nghia 5%, hay

cho nhan xét vé y kién:"Murc
ddé anh hwdng cua lao déng
dén san lwong cao hon
mrc d60 anh huwdong cua
von”. Cho biét

t - 2,026t

0,025;37 0,025;38

t — 1,687t

0,05;37

-~ 1,686

0,05;38

- 2,024;



3.3.2 Gia tri xac suat P (P — value) cta cac thong ké
kiém dinh

Gia tri xa4c suat P l|a mirc y nghia nhé nhat ma gia
thuyét H, bi bac bé twong (rng voi gia tri quan sat cua

thong ké kiém dinh nay.

Quy tic:
Gia tri xac suat P < a — Bac bé H,.
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Vi du 4: Két qué woc lwong gid co phiéu clia ngan hang ACB theo
cac yeu to lai suat (%/nam), toc do tang trwong cung tien M2
(%/nam) va ty gia hoi doai (VND/USD) nhu sau:

Dependent Variable: LOG(GIA) - a) Hay giai

Method: LeastSquares | BN
Included observations: 39 after adjustments - nthe; Cﬁc
clia cAc he
56 hallgy
o

b) V& mc ¥ nghia 5%, hdy nhan xét vé sw anh hwdng cla cac
yeu to lai suat, M2, ty gia dén gia co phiéu cua ngan hang ACB.




3.3.3 Kiém dinh gia thuyét vé nhiéu rang budc cta cac hé
s0 hoi quy — Kiém dinh F.
Xét m6 hinh hoi quy tuyén tinh k bién: Y=B,+B,X,+... +B X, + U
Vi du : Kiém dinh cap gia thuyét

Ho: B, =0, B5 =0; Hy: P7 +B7 # 0

B1: Lap cap gia thuyét thong ké.

RSS, “RSS, /m

B2: Udc luwong: F- Rss, /(n- K
Y=B,+B,X,+... +B, X, + U thu duoc o /(0 )

RSS,. B4: Néu F > f (m, n — k) thi bac
Y=B,+B X *... +B. X, + V thu duwoc e .

RSS. bo gia thuyét H,,.

B3: Tinh gia tri quan sat cta thdng | Néu F < f _(m, n — k) thi chwa c6
ké kiém dinh
(m la s6 rang budc trong H,.)

co s& bac bo gia thuyét Hy,.
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Vi du : Kiém dinh cap gia thuyét
Ho: B, =0, B3 =0; Hy:PZ *PL 7 o

RSS, “RSS, /m

- =
RSS, /(n ™ k)

s R /m
0y 7 R /(n_k)

Kiém dinh F dwoc thwe hién hoan toan twong tw cho cac rang

budc tuyén tinh gitra cac hé sb hoi quy.
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Dependent Variable: LOG(ACB) Vi du 5:

ethod: Least Squares

Included observations: 39 Dependent Variable: LOG(ACB)

ethod: Least Squares
Variable Coef] t-Stat| Prob.
Included observations: 39

LAISUAT | 0
M
LOG(TIGIA)| 6

057 5.461 0.0000f _Y21aPle t-Stat| Prob.
5520 0.0164 C 2.449) 37.216) 0.
31l 2333 0005 LAISUAT | 0.041 4.995 0.000

R?=0.4027 RSS5=0.569780
R2=0.5629 = 0.

C - 15 -2.236/ 0.0318
2 i

C6 y kién cho rang cung tién va ti gia cung khong cé anh
hwong dén gia co phiéu cua ngan hang ACB voi mirc y nghia
1%. Hay nhan xét y kién dé. Cho biét f; 5, (2; 35)=5,268

o
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3.3.4 Kiem dinh ve sw phUu hop cia ham hoi quy.
Xét m6 hinh hoi quy tuyén tinh k bién: Y=B,+B,X,+... +B X, + U
Kiém dinh cap gia thuyét

Ho: B, =0, B3 =05 ... B =0

il 225 18250 L sa Sy

Pay la trwdng hop dac biét cda kiém dinh F.
. Gié tri thdng ké kiém dinh
B Rk 1)
- =
i = /(n ~ k)

« NéuF >f_(k—1, n — k) thi bac bd gia thuyét H,.

Néu F = f (k—1, n — k) thi chwa c6 co s& bac bd gia thuyét H,.
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Vidu 6: MO hinh sau day c6 phu hop véi mire y nghia 5%7?

Dependent Variable: DT
Method: Least Squares

Included observations: 20

Variable Coefficient Std. Error t-Statistic  Prob.
C 521.209 77.127 6.758 0.0000
CH 5.580 0.551 10.132 0.0000
QC 1.188 0.361 3.289 0.0043
R-squared 0.901 Mean dependent var  1416.700
Adjusted R-squared 0.889 S.D. dependent var 219.3150

sstatistic 77.431 Durbin-Watson stat 1.70928
rob(F-statistic) 0.000000




So

sanh
kiém
dinh
T va
kiém
dinh

Tru’cyng hop klem dinh mét rang budc: gia tri xac
suat cua 2 thong ké guan sat la nhw nhau nén
két ludn nhan dwoc giong nhau.

Trirong hop kiém dinh déng thoi nhiéu hon mot

rang budc: Co suw khac biét trong két luan.

Kiém dinh T c6 thé s& dung cho rang budc dang

dang thirc hodc bat dang thue.

Kiém dinh F chi s dung dwoc cho cac rang

budc dang dang thirc.
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Dependent Variable: WAGE WAGE: tién

: lwong

Method: Least Squ.ares (USD/thang),

Included observations:33 EDU" sb
Variable Coef|  Std. E|  t-Stat| Probjitiwes

C 6.78913| 0.12384) 54.8239 0.0000[GEIREIEE
EDU 0.06002| 0.01507| 3.98181| 0.0002HgeRile]yle}

1 yd
EXPERT | 0.01929] 0.00589] 3.32197] 0.0018|REaikaiEE

nam Kinh
R-squared  0.459472 nghiém.

o 2|

a)Viet mo hinh hoi quy tdng thé ctia mét nhan vién co6 thém 1
va mé hinh héi quy mau. nam kinh nghiém hay khong

b)C6 thé cho rang néu dwoc vdi mic y nghia 5%7 Biét
dao tao sau phd théng thém 1 cov(®,,B.)=0,00001
nam thi mic tang cua trung
binh tién lwong sé bang muc
tdng trung binh tién lwong

c) V&i mirc y nghia 5%, mo
hinh co phu hop hay khdng?
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3.4 DU BAO GIA TRI CUA BIEN PHU THUOC VA SAI SO
DU BAO

3.4.1 Dw b&o gia tri cha bién phu thuéc

Xét mo hinh hoi quy 2 bién:y = B + B x

( ) ( -
2 2
~ 1 X . 1 X
var(YO)_Gz — " . : ;o se(Y,)T® —7 . 2
D M S
\ J \ J

i~1 i~1

Khodang tin cay v&i dd tin cay (1 - o) cho gié tri trung binh cta bién
phu thuéc khi X = X; la:

N

= = 5N - v+ — ’
Y Beoin = 2)se(Y,); Y, " t., (0 Z)SE(Sig

0
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3.4.2 Panh gia sai s6 dw béo
Céc chi tiéu danh gia sai so:

* Can bac hai trung binh binh phuwong sai sd (Root Mean

Squared Error)

_ i .
RMSE =, [—2 O )
n =

* Sai s6 trung binh tuyét déi (Mean Absolute Error)

1 N0 | .
M AE =) ‘Yi_Yi‘
n .-,

* Sai s6 trung binh tuyét déi theo phan trdm (Mean Absolute
Percent Error)

1 % |Y |
MAPE:—Z ' :
n .-, Y
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