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2.1. Phwong phap binh phwrong nhé nhat(OLS)

2.1.1. N6i dung ctia phuong phap binh phuong nhat
Xét mo hinh hoi quy don dang tuyeén tinh:
PRE:  E(YIX)=f,+ B, X,
PRM: Y. =f+ BX+U
® V4i moi mau W = {(Xi,Y)),i=1+n}, im dwgc mot wdc lwong diém cua cac
tham s6 va gia tri trung binh ctia bién phu thudc.
SRE Y=
SRM: Y. =S +p,X +e
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2.1. Phwong phap binh phtroong nhé nhat(OLS)
g

[}?RF/
|

A J

"1
/

Hinh 2.1. D6 thi ham hoéi quy tong thé
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2.1. Phwong phap binh phtwrong nhé nhat(oLS)
e

® N6i dung ctia phuwong phap binh phwong nhé nhat la tim cac wédc luong
diém ,[;’1, /’5’2 sao cho tong binh phuwong phan dw [a nhé nhat.
n n AN 2 ]
e = Z(Yi —Yi) — min
i=1 =1

Ta co:

e =Y, _YAi =Y, _ﬁl_ﬁzxi

>t =Y (V) =D 0 - - X = (A )
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2.1. Phwong phap binh phwrong nhé nhat(OLS)

s

Tim ,[;’1, ,bA’Z sao cho f (,31,,32) — Min
Céchésd B, B, 1a nghiém cta hé phuong trinh:

ABB) _,
| o

of (Bufy) _
o,

Ha Noi - 2018

Nl

_zi(Yi_ﬁl_ﬁZXi):O léln-l_BZixi:iYi

= ! ! (1

_Zixi(Yi_Bl_ﬁzxi):O Blixi-l'ﬁzixizzzn:Yixi
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e D3 _ n B n
Dt X:%ilxi; Y:%;Yi
X, =X, = X;y. =Y. =Y
Khi d6 ta c6 cong thizc nghiém:
B =Y - p,X
N n.gxivi—gxigvi g(xi—f)(vi—v) ian“xiyi
" XX >(X,-X) s
= = = =
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2.1. Phwong phap binh phwwong nhé nhat(OLS)

-
"Vidul.

Tht nghiém xdy dung mo hinh kinh t€ lwong danh gia tac dong cua ty gia
dén gia tri xuat khau ctaa Viét Nam.
® Xay dyng mo hinh:
Bién phu thudc: Gia tri xuat khau - XK (triéu USD)
Bién doc lap: Ty gia - TG (VND/USD)
® Nguon so liéu: Tong cuc thong ké.

® Thoi gian: ttr nam 1995 dén 2017
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2.1. Phwong phap binh phtwrong nhé nhat(oLS)
e

Bang 2.1. S8 liéu XK - TG (1995-2017)

Mam XK TG

1995 5449 11015
1996 72569 111439
1997 9185 12292
1998 893603 13890
1999 11541.4 14028
2000 144827 14514
2001 165029.2 165084
2002 16706.1 15403
2003 201433 15646
2004 26485 15777
2005 324471 15916
2006 398262 16054
2007 48561 4 16114
2008 626651 16977
2009 670963 17941
2010 72191.87 18932
201 96905.7 20828
2012 114529 2 20828
2013 132175 21036
2014 150042 21405
2015 162439 22547
2016 175942 22810
2017 213770 22755
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2.1. Phwong phap binh phtwrong nhé nhat(oLS)
e

SUMMARY OUTPUT

Bang 2.2. Két qua udc lugng trén phan mém Excel

Regression Statistics
Multiple R 0.934467
R Square 0.873229
Adjusted R Square 0.867192
Standard Error 23056.3

Observations 23
ANOVA
of 53 MS F Significance F

Regression 1 7TH9E+10 76896436459 144 6526749 6.96407E-11
Residual 21 112E+10  531592866.0
Total 22 8. 81E+10

Coefficientdandard Emr { Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 85.0%
Intercept 210205 2337691 -8.991233534  1.20526E-08 -250024.3192 -161586.1169 -258824.3192 -161586.1189
X Variable 1 16.10668 1339191 12.02717236  6.96407E-11 13.32167974 18.69167957 13.32167974 16.69167957
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2.1. Phuwon
. I

Ha Noi - 2018

g phap binh phtrong nhé nhat(OLS)

Bang 2.3. Két qua wdc luong trén phan mém Eviews

-

] Equation: UNTITLED Workfile: UNTITLED::Untitled®,

e[ E eS|

[View][Pmc][Dbject] [F‘rint][NamE][FreezE] [Estimate][Furecast][ﬂhts][ﬂesids]

Dependent Variable: XK
Method: Least Squares
Date: 12/268/M18 Time: 22:53
Sample: 1995 2017
Included observations: 23

Variable Coefficient  Std. Error  t-Statistic Prob.
TG 16.10668 1.339191 12.02717  0.0000
C -210205.2 2337891 -8.991234 0.0000
R-squared 0873229 Mean dependent var 64967 .60
Adjusted R-squared 0.867192 5.D. dependent var 63267.07
S E. of regression 23056.30  Akaike info cnterion 2301221
Sum squared resid 1.12E+10  Schwarz crterion 23.11085
Log likelihood -262 6404  F-statistic 144 6529
Durbin-VWatson stat 0.350504  Prob(F-statistic) 0.000000
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2.1. Phwong phap binh phtrong nhé nhat(OLS)
-t

* Phurong trinh ham ho6i quy mau

SREF: XKi =, + 5,TG. =-210205.2+16.10668TG
* Y nghia kinh té:

Néu ty gia tang lén 1TZVND/USD thi TB gia tri xuat khau tang 16.10668 triéu
USD.
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2.1. Phwong phap binh_ phtwong nhé nhat(OLS)
-t

2.1.2. Tinh chit ctia cidc wéc lwgng OLS
e Tinh chét 1: Véi mdi tép s6 lieu mau thi B,, B, dwoc xac dinh mét cch duy
nhat. Khi mau thay ddi thi gid tri cia cac wdc lwong ciing thay doi, vi thé cac
gid tri nay 1a cic dai lwgng ngau nhién.
* Tinh chat 2: Duong SRF di qua diém trung binh mau (X,Y):
Y =48 +p4,X
e Tinh chat 3: Trung binh s6 hoc ctia cac gia tri wc liwgng bang trung binh ctia

quan sat thyec té: _
Y=Y
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2.1. Phwong phap binh phtwrong nhé nhat(oLS)

/ \
® Tinh chét 4: Trung binh s6 hoc ctia cac phan du bang khong;:

l n
H;ei_o

® Tinh chat 5: Cac phan du khong twong quan véi cac gia tri wéc lwong dwoc

ttr mau: o
Cov(e,,Y;) =D Ye =0
=1

® Tinh chat 6: Cac phan duw khong twong quan véi cac gia tri cua bién giai

thich: n
Cov(e, X,) =) Xe =0
i=1
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2.1. Phwong phap binh phtrong nhé nhat(OLS)

m& thiét co ban ciia phwong phap OLS
® GT1: Ham hoi quy c6 dang tuyeén tinh d6i véi cac tham so
e GT2: Bién doc lap 1a phi ngau nhién
e GT3: Ky vong ctia cac sai s6 ngau nhién (SSNN) bang 0: E(Ui) =0V i
® GT4: Phuong sai ctia cac SSNN dong déu (khong doi):
Var(U;) = Var(U) = 6> Vi#]j
® GT5: Cac SSNN khong tuong quan voi nhau: Cov(U;,U;) =0 Vi#]
® GT6: Cac SSNN va bién doc 1ap khong twong quan véi nhau:
Cov(U., X)) =0 VI
® GT7: Cac SSNN c6 phan phoi chuan.
® GT8: M6 hinh hoi quy dwoc chi dinh dung.
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2.1. Phwong phap binh phwwong nhé nhat(OLS)

o
" Dinh ly Gauss — Markov

Vi cac gia thiét (1-7) cta phuwong phap OLS, cac wdc luwong OLS la cac wée
lwong tuyén tinh, khong chéch va ¢6 phuwong sai nhé nhét trong 16p cac wde
lwong tuyen tinh khong chéch, hay con goi la wéc lwong BLUE (Best Linear

Unbiased Estimates).
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2.1. Phwong phap binh phtrong nhé nhat(OLS)
gt

2.1.4. Cac tham sd dic trung ctia cac wdc lwgng
" Poivoi

* Ky vong toan: E(,Bl) =, Zn:XZ

® Phwong sai: Var(f,) = o L | . Var(U)) =c*(Vi)

ny x°
=1

i=1
V nzn: X?
i=1

e Do léch chuin (Standard Deviation): SD(5) =0
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2.1. Phwong phap binh phwwong nhé nhat(OLS)
e

* Udc lwong diém ctia phuwong sai sai s ngau nhién:

Zn:eiz Zn:eiz
6% = — 6 =42
-2 7 -2

6 con duoc goi la phirong sai mau (w6 lwong) ctia sai s6 ngau nhién.

* Khi d6 wdc lwong cta dd 1éch chudn ctia hé s6 4 :
V ”Z X

=1

SD(f,) — Se(f) =6

Se(,) goi la sai s6 chuan (Standard error).
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2.1. Phwong phap binh phtrong nhé nhat(OLS)
e

" Poivoi B,

e Ky vong toan: E( ,éz) =8, ; Phwong sai: Var(ﬁz) =

2
O

n

RS
=1

; Sai s tiéu chuan: Se(p,) =

Zn: X; DX

=1 i=1

O

® D6 1éch chuan: SD(p,) =

e Hiép phuwong sai ctia hai hé s6 hoi quy: Cov(f,, 3,) =—XVar(5,) =—X

n

RS
=1
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2.1. Phwong phap bi wo'ng nhé nha S)
Mhﬁn phoi xac xuét

Khi mau c6 kich thudc da 16n két hop véi gia thiét 7, xac dinh duoc quy luat

phan phoi xac suat ctia cac dai luong:

Vo

IBl~ N(ﬁl’SD(ﬂAl)):U = IBI_I,\Bl ~ N(O,l):>T :'Bl _A’Bl ~T o2

SD(4,) se(3)
A ; p- P Bo=B 1o
"'N ,SD 5 U: 2 AZNNO,]_ T: 2 A2~T()
A oN(ASDU)) =V =gy - NOD =T =)
ZZ — (n . 2)&_2 8 ZZ(n—Z)
O

Y~N(E(Y),0*):;Y,-N(E(Y,),var(Y,))
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2.2.Hésd xacdinh  —

Ma bién phu thudc trong mé hinh héi quy mau:

Y=Y+e oY -Y=Y-Y+e:Y-Y=Y (i=1+n)

Sy =yte © Yi ZYi "‘ei +2€,Y,

< Zn: y; = i Ji + ieiz T ziei Y,
i1 i-1 i1 i-1
Zn:eiyi =0= Zn:)’iz :Zn:yiz "‘Zn:eiz

= i1 i1 i1
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=1
RSS = Zn:ef - Z(Yi —Y.)?
=1 =1

TSS = ESS + RSS
® TSS = Total Sum of Squares
® ESS = Explained Sum of Squares
® RSS = Residual sum of squares
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Y. - Y =téng céng-

ti, = Do phan di

; %RF: Ham Héi qui miu

v 7 f+fX,

Y. — Y = Do héi qui

X

Hinh 2.2. D6 thi biéu thi m6i quan hé gitra cac bién
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| 22.Hé so xac¢dinh  —+
-

" Hé s0 xac dinh R? (Determination coeffcient: R-squares):

ESS RSS
R? = =1-——
TSS TSS
* Y nghia:
R? do ty 1€ % su bién thién cua Y duwoc giai thich thong qua ham hoi quy, tic la
dwoc giai thich thong qua bién doc lap cia md hinh. N6 dac trung cho mirc

do thich hop ciia ham hoéi quy.
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2.2.Hé s xacdinh  —+

* K&t qua wdc lwong ham hoi quy mau trong vi du 1 bang Eviews va Excel:

B, =-210205.2, 3, =16.10668

Se(3,) =23378.91; Se(p,)=1.339191
R? =0.873229; df =21

10

> e? =1.12E+10; XK =64967.60;

=1

SD(XK) = 63267.07
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Ta co: .
X2
2 Aziz_ll A28>2< 2
R? = pZ L= =P o5 (0<R*<1)
yi2 )

e Néu R? = 0: Ham hdi quy khdng phi hop.
e Néu R2 = 1: Viéc hoi quy khong cd y nghia

® Néu R2 = 0,873229: C6 nghia 87,3% su bién dong cua xuat khau la do yéu t6 ty gia
giai thich, 17% la do anh huong cua cac yéu to khac.
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2.2. Khoang tin
P <

2.2.1. Khoang tin cay cua cac h¢

St dung thong ke:
T

s0 hoi quy

_ ﬁj _Aﬂj NT(n—Z)
Se(f;)

Vi d0 tin cay (1 - o) hoac mitc y nghia o ta co:

® KTC doi xung: 3, —Se(S;)t

0O A A —2
wa ) < B, < B +Se(B)ny),”

* KTCbén phai: g, > B,— — Se( ,éj )t ("2

* KTC bén trai: S, < ﬁj + Se(,é’j )2

Ha Noi - 2018
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2.2. Khoang tin
m:

Danh gi4 tdc dong ctia TG 1én XK, ham hodi quy mau thu duoc:

XKi =S, + ,TG. =-210205.2+16.10668TG
Se(f3,) = 23378.91; Se(3,) =1.339191

Néu tiang ty gia - TG tang 1 VND/USD, XK trung binh tang trong khoang ttr
13.321 dén 18.822 triéu USD (v6i mtc y nghia 5%).

B, —se(BIN,D < B, < B, +se(B)),”
13.321< B, <£18.822
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2.2. Khoang tin
P <<

2.2.2. Kiém dinh gia thuyét vé cac hé s6 héi quy
e Kiém dinh cap gia thuyét:

H.: 5. =0 H.:/5 <0 H.: 5 >0
HO.IBJ (1)’ OIIBJ (2)’ OIIBJ (3)
B #0 H :5,>0 H, : 5, <0
¢ Tiéu chuan kiém dinh: x A
| il g0
Se(B;)

® Mién bac bo twong trng vai cac cap gia thuyét (mirc y nghia o):

(1) W, ={t/[f|>152) (2) W, ={t/t>t"2  (3) W, ={t/t<—tI?}
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2.2. Khoang tin-cay va kiém-dinh
ﬂMnghcrp riéng (kiém dinh bang gia tri P-value):
{HO p; = 0, {HO B, <0 2 {HO :p; 20 3
H, 6, #0 H :5,>0 H 5, <0

Quy tac két luan véi mitc y nghia o cho trieéc nhw sau:
® Vi cap gia thuyeét (1)

. N&u P-value < o thi bac bo gia thuyét H,

. Néu P-value > o thi chua c6 co s6 bac b gia thuyét H,
® Véi cap gia thuyét (2) va (3)

. Né&u P-value /2 < o thi bac bo gia thuyét H,

« Néu P-value/2 > o thi chua cé co s& bac bo gia thuyét H,
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2.2. Khoang tin
- @ Xét md hinh hdi tuyén tinh:
PRM: Y, =B,+ B, X +U,
e Kiém dinh cdp gia thuyét co ban:
{HO B, =0
H, :8,#0

Néu bac bo Hy: hé s6 hoi qui B, cd y nghia thong ké (statistically significal),
mo hinh c6 y nghia. Nguoc lai thi hé s6 B, goi la khong c6 y nghia thong ké,
moO hinh khong c6 y nghia.
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2.2. Khoang tin

=4
" Xét vi du 1: V&i mtc y nghia 5%, TG c6 anh huong dén XK khong?

e Kiém dinh cip gia thuyét: {HO B, =0

H,: 5, #0
¢ Tiéu chuan kiém dinh: T = p 212
Se(f,)
* Gid tri: |t,, =12.02717|> tg3! = 2.08 . Bac bo gia thuyét H,, vay voi mike y nghia

5%, c6 thé két luan TG co anh huwong dén XK.
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2.2. Khoang tin
P <<

2.2.3. Khoang tin ciy ctia phwong sai sai s6 ngau nhién

,_(n-2)6°

Stt dung thong ké: 1 —2 Y
Vi do tin cay (1 - &) ta co:
A2 A2
® KTC hai phia: (n—-2)o <g’< (h—2)o
2(n-2) 2(n-2)
Za/Z )(1—05/2
Y.
® KTC bén phai UL gia tri toi thieu:  o° > (n - (f_)g
Ko
N e , _(n=2)6"
® KTCben trai UL gia tri tdi da: 0" = D
1-o
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2.2. Khoang tin

T

2.2.4. Kiém dinh gia thuyét vé phwong sai sai s ngau nhién

® Kiém dinh cac cdp gia thuyeét:

¢ Tiéu chuan kiém dinh: 1 =

H. :0°=0"
: ),

. 2
H,:0" # 0,

, (n—2)6° 2(n-2)
> ~ X
(70

® Mién bac bo twong ting voi cac cdp gia thuyét (mitc y nghia « ):

(1):W, =+

.
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2.2. Khoang tin

P4
= Xét vi du 1: UL diém cho PSSS NN: &6° = 23056.3

® Vi do tin cay 95%, KTC hai phia caa PSSSNN la:
RSS ~ , RSS

2(21) SO s 2(21)
X0.025 X0.975

® Kiém dinh gia thuyét: H,: o’ =10°

< 3.15*10° < 5° <1.089*10°

H, :0°#10°
Xosrs =10.2829 < x5 =1.12%10% /10° =11.2 < g, =35.4789

Chua cd co s bac bo gia thuyét H,, co thé két luan phuong sai sai s6 ngau
nhién bang 10°.
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2.3. Kiém dinh sy phtt hgp cia ham héi-quy
=
® Kiém dinh cap gia thuyét: {HO . B,=0 - {HO 'R*=0

Hy:if#0  [H iR >0

e Tiéu chuan kiém dinh: . R?/1 c

— ~S

(1-R?)/(n-2)

 Mién bac bo gia thuyét Hy: W, ={F/F > F2/
" St dung gia tri P-value
® Néu p-value < a thi bac bé gia thuyét H,

® Néu p-value > a thi chuwa c6 co sé bac bo gia thuyét H,
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24.Debdo @ —
> —
2.4.1. Dw bao gia tri trung binh ctia bién phu thudc
Cho du kién gia tri dau vao X = X,. Gid tri Y, = 3 + 3,X, 1a UL diém ctiaE(Y / X;)
Y —E(Y/X)

se(Y)
® KTC d6i xirng;: Y Se(Y )t <E(Y/X,)< Y +Se(Y ) 02

Stt dung thong ké: T = T2

Se(\fo) = \/62 + (X, — )?)2(se(,82))2
® KTC bén phai: E(Y/X,)>Y,—Se (Y ) 12

® KTCbén trai: E(Y / X,) < YA0_|_ Se (Qo) t(in_z)
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24 Dwbdo = —
| :

2.4.2. Dy béo gia tri ca biét cta bién phu thudc

* Sit dung thong ké: T _— Y; — Yi T (0-2)
Se(Y. —YV.)

Vi mirc y nghia o, ta co:

e KTC d6i xting: Y Se(Y,-Y,) t"? < <Y +Se(Y,—Y,) tr?

Se(Y,— Y) \/A2+ +(X, = X)*? (se(,B))

e KTC bén phai: Y, >Y —Se(Y,~Y,) t"?
e KTCbeén trai: Y < YA0+ Se(Y,-Y,)t"?
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Tieng Anh

Y nghia

Dependent Variable: Y

Bien phu thude: Y

Method: Least Squares

Phuong phap: Binh phuong nho nhat

. Sample (adjusted): 1 10

- Mau (sau diéu chinh): tir 1 dén 10

- Included observations: 10

- 0 quan sat duoc st dung: 10

" Variable ' Bién so (cac bien doc lap)
C Bién hing so, C = 1
X Bien doc lap X
Coefficient Udrc lrong hé sb: ﬁj
- Std. Error ' Sai s6 chuin cta udce luong hé sé: Se(f))
t-Statistic Théng ke T: T, = 8,/ Se(f3,)
Prob Mirc xic suat (P-value) cua cip gia thuyet
] Hn:,@:ﬂ;Hl:ﬂ-;‘iﬂ
- R-squared - Hé s6 xac dinh (bdi): R

Adjusted R-squared

Hé sb xdc dinh diéu chinh R’

S.E. of regression

Sai s0 chuan cua hoi quy: o

- Sum squared resid

- Tong binh phurong phan du: RSS

Durbin-Watson stat

Thong ké Durbin-Watson

Mean dependent var

Trung binh bién phu thudc: ¥
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