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Chuwong 0.
On Tap
Kinh té luong (Econometic): Luong hoa cac
van d& vé kinh té.
1. Pao ham (ty 1¢ sy thay doi)
Xét ham s6 Y=f(X). Trong d6
Y : Bién phu thudc, bién duoc giai thich,
bién ndi sinh, bién hdi quy.
X : Bién doc lap, bién giai thich, bién
ngoai sinh.
Vi du 1: Thu nhap (X) — Chi tiéu (Y).
Lam phat (X) — Lai suat (Y).

2. Pao ham tai diém. Xét ham sé: y = f(x)

f(x)—f(a) Ay Ay:suthay doi ciia y
X—a Ax  AX : su thay ddi ciia x

Su thay d6i ctiay theo x: y' =f'(a) = Ay / Ax

Ty 1é su thay doi cuia y theo x xung quanh

diém a.

Vi du 2: Xét mdi quan hé:y = f(x)

Gia su: x: lam phat, y: 1ai suét va £'(5)=1.25

Y nghia: Néu LP tang 1% thi LS ting 1.25%.

3. Pao ham riéng. Xét ham sé: z = f(x,y)
z : 1a bién phy thudc (bién dugc giai thich)
X,y : 1a bién doc 1ap (bién giai thich)

3.1. Pao ham riéng cia z theo x

9z _ i (f(x +AX,Y)—f(X,Y)j; (Ax, Ay =0)
8X Ax—0 AX

3.2. Dao ham riéng ciia z theo y
oz _ hm(f(x,ywy)—f(x,y)} (Ax=0,Ay)
ay Ay—0 Ay

i . 9%y 04 9% 30—
Vidy3: F:6.2=04G2=01

Vi du 4: Tinh dao ham riéng ctia ham s6 sau
1.f(x,y)=x"+y —6xy+2x+3y+1
2.f(x,y) =In(x* +y?)

Giai

l-ﬁ(x,y)=3x2 —6y+2;§(x,y)=3y2 —6x+3
ox oy

of 2x of 2
2 () = (K Y) =
ox X +y Oy X 4y
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4. Piéu kién can ciia cwe tri. 5. Pi¢u kién di cia cue tri.
1o A PPy | < of
Xeét ham so0: z =f(x,y) Xét diém dung: (x,,y,) . Dat A =25, (Koo
\ A . . 5
Ham s6 dat cuc tri tai (x,,y,) 8 f(XmYo) B o°f O %,y A= AC—B’
ox0y
2y |
ox Yol = " Thl: NéuA>0 viA >0 thi(x,,y,) la cuc tidu.
=
of . .
g(xo,yo) =0 Th2: NéuA>0 va A <0 thi (x,,y,) la cuc dai.

: . Th3: Néu A<0 thi (x,,y,) khong 1a cuc tri.
Néu (x,,,) thoa (*) thi (x,,y,) duoc goi eu A<0 thi (x,,y,) khong la cuc tri

1a diém dung. Th4: Néu A=0 chua du co sé két luan.

Phwong phap binh phwong cue tiéu
(OLS : Ordinary least squaes)
Téng binh phuong céc sai léch
(RSS : Residual sum of squares)
RSS=¢ +e) +...+¢ —Ze —Z(Y; -B, —ﬁin)z

i=l1

Bai toan. Tim (B B, ) sao cho RSS - min
aRSS(fL B) = 32(Y, ~B - X -1 =0
Khi X=X, >¢=Y,-Yi=Y, B, -B,X, aRSS(f% Bo) = 2 2(Y, —B, - BX, J-x) = 0

i=1
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Suy ra
nfi1 + [A’)QE X, = i Y,
i=1 i=1

f?ngx‘ + Bzgxf - Yy,

Hé Cramer
D % 4
e (Ex b0
X x| i=t

(1) C>[A31 +B2%Z::xi Z%iYi

<:>[A31+[32)7(:V<:>[%1:V—B2X

6. Phian phoi xac suat
6.1. Phén phoi chuin

X~N(p,o’2)

1 b 'x:;}? L=
Pla<X<b)=—L [*e 2% dx=—L [ oZdt
lesX<b)= ek T e

X-u
i);_'ut: =

: ; X -
Néu X~ N(p,0°) dqt Y==_ thi Y-N(0,1)

P(asXsb):P[af}lsﬁgibfu]:P(iﬂfL'sYS—bfu]
c G G | o P

Bai tosn cho Y ~N(0,1) a <p
1 5
Timp(aiYEB):Effezdt
,:/?Jee dtf:j?_nj.ue dt =o(p)-o(a)
Trong do

L ﬁj: e Tdt Laplace
Lay x =0.00,0.01,...,3.99 suy ra bang phan phéi Gauss
Vi du : ¢(1.26) = 0.3962
Voi X 24, o(x)=0.5

Néu X <0, ‘P(_X) = _(P(X)
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6.2. Phian phoi Student St(n)
a) Mot s6 két qua
i) Néu X-~N(0,1) i X*~x*(1)
i) Néu X, Y déc lap, X~ x* (n); Y ~x* (m) thi
X+Y~y*(n+m)

iii) Cho X1-Xg,.. X, - N(“’U ) va doc lap

1 < 2
= ,IZI:[X' “#x)" (Phwong sai ¢6 hi¢u chinh)
=

s% =

n
2 _1 uo? ) X .
&= n ;‘X‘ Hy ) (Phuong sai khong hiéu chinh)

b) Pinh nghia phan phéi Student
Néu X ~N(0,1); Y ~ y*(n) va X, Y doc lap thi
X
1Y/
/n
¢) Dinh Iy Lindeberg — levy
Cho X1 Xz, X, ~ N(1,0)

2
K~ N(p,c}
n

-18?
ii) %~x2(n—l)
G

= ~ St(n)

LW Q2 . R .
Trong d6 X, Sx lan luot trung binh va phuong sai
mau ¢o hiéu chinh
Chuay:

2 <
X ~N{p,GJ:>Y(u)\/I_1~N(O,l)
n [¢)
(n-1)8%
7 = = X Z(1071)
__ Y (X_“)\/H~St(nfl)

6.3. Phan phoi Fisher
Néu

X ~ )(2 (n),Y ~ xQ(m)

va X, Y doc lap thi
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- S o X —
7. Tim khoing tin ciy 75 X ~N(u,c?) Pt Y= T” thi Y ~ N(0O,1
Got [a, b:’ la khoang tin cay (KTC) voi do tin cay ¥
Dinh nghia: P(2 <X <b)=v—0.9,0.95,0.99 P(-C£Y<C)=y
Nguy co sai lam 0 = 1-vy
2.1, X -~ N(O,1) Khoang tin ciy cho X: X € [#—Cou+Co|
7.3. T ~St(n)
Chon KTC cho X 1a [*C:C] sao cho . e .
Chon KTC la cho T 1a [-C.€] sao cho

P(—CngC):ycup(C):% P(-C<T=<C)=y

Chon KTC cho Y la [*C;C] sao cho

vei C=t;
Chu v : khi n 230 ¢y St(n) =N(0,1)

Ky hidu:

C=17,
%

7.4. F ~ F(n,m)

Chon KTC cho F Ia [O,C] sao cho P(0sF=C)=y
v C=£_ (n,m)

7.5. X~ x*(m)

Chon KTC cho X

- Dang [a,b] sao cho P(a<X <b)=y

— 2 = 2
o R XI_E(H), b =y, (n)
2 2
- Dang [O’C] sao cho P(O <X< C) =y

Vi C= xi(n)




21/01/2014

) Bai Giing
KINH TE LUONG

(Econometric)

Chuong Mé Pau

GV: ThS. Nguyén Trung Pong
nguyentrungdongl44@yahoo.com

Chuong Mé Pau

% Khai niém vé kinh té lwong.
% Phuwong phap luin kinh té
lwgng.

% Panh gi so bd s6 liéu thong keé.

1. Khai niém vé kinh té lwgng
¢ Econometric= Econo + Metric
< Khai ni¢m: Kinh t¢ luong 1a nghién ctu
nhﬁ'ng’ van dé thuc nghiém cua cac quy luat
kinh t&; thong qua viéc xay dung, phé}n tic}},
danh gia cac mo h}nh cho ra 101 gia bang so,
ho trg viée ra quyét dinh.
% Kinh té luong st dung cac két qua cua:
+ M6 hinh toan kinh té; Xac suét va thong ké
toan; Todn cao cap, Ly thuyét kinh té.
+ Mot phan mém thong dung: Eview, SPSS...

2. Phwong phap ludn ciaa kinh té lwong

Dit gia tthét kinh té|

——| Thiét 1@110 mo hinh |

——{  Thu thap sb liéu |

——{ Ubéc luong tham sb |

—— Phantichkétqua |

| Khai thic mé hinh |
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2. Phwong phap luén cia kinh té lrong

Khi mo hinh nhér} duoc ph}‘l hop voi
gia thuy¢t kinh t¢, ta c6 thé ding mo6
hinh nay dé :

% Du bao két qua

% Kiém tra hay dé ra chinh sach

Phan tich tac dong cia thu nhap lén
tiéu dung tai cac quoc gia vung Dong
A — Thai Binh Duong nim 1998

Budre 1. it gia thuyét kinh té
Theo Keynes: Con nguoi thuong tang
tieu dung khi thu nhap cua ho ting
1én, nhung khéng nhiéu nhu gia ting

thu nhap cua ho.

Phan tich tac dong gﬁa thu nhap lén
t’iéu dung tai cac quoc gia vung Dong
A — Thai Binh Duwong nam 1998
Buérc 2. Thiét 1ap mé hinh toan
Dang don gian thé hién moi quan hé
gitra thu nhap (TN) va tiéu dung (TD)
1a dang tuyén tinh
TD = B, +B,TN
Trong do B,,B, 1a hai tham sO va 0<B,<1

Phan tich tac dong cua thu nhap lén
tiu dung tai ciac quodc gia ving Pong
A — Thai Binh Dwong niim 1998

Buwéc 3. Thu thép sé liéu

DVT: i LSD

Quéc gia Tiéuding | Thu nhép Quéc gia Tiéu ding | Thu nhap
Australia 28935 372.72 | Macao 33185 6.4474
Cambodia 2.7132 2.8708 | Malaysia 37344 72488
China 360.33 946.31 | Mongolia 0.76041 1.0417
Fiji 1.3677 1.5774 | New Zealand 42,507 52944
Hong Kong 113.88 162.94 | Papua New Guinea 2.9644 3.8208
Indonesia 62.779 08.827 | Philippines 57.088 63.535
Japan 27153 3808.1 | Singapore 40911 82773
Korea, Rep. 208.48 317.08 | Thailand 73.261 112.09
Lac PDR 0.94609 1.2609 | Vietnam 21.443 27.184

Ngudn: World Development Indicators 2001, WB.
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Phan tich tac dong ctia thu nhap lén
tiéu dung tai cac quoc gia vung Dong
A — Thai Binh Dwong niim 1998

Buéc 4. Uée lwgng tham sé

Pé uée luong céc tham s6, ta su
dung phuong phap binh phuong
cuc tiéu (OLS)

TD = -6,28+0,709TN

Phan tich tac dong cia thu nhap lén
tiéu dung tai cac quoc gia vung Dong
A — Thai Binh Duong nim 1998

Buéc 5. Phan tich két qua
Do hésd $,=0,709 thoa diéu kién
0<pB,<I nén két qua nay phu hop voi
gia thuyét kinh té trong budc 1.

Phan tich tac dong cia thu nhap lén
tiéu dung tai cac quoc gia vung Dong
A — Thai Binh Dwong niim 1998

Buérc 6. Khai thac két qua
Ta c6 thé dung mé hinh & budc 4 dé du
bao. Chéng han, néu biét thu nhap la
300 ty USD thi du doan tiéu dung trung
binh la TD=-6,28+0,709*300=206,43
ty USD.

3. Panh gia vé s li¢u thong ké

Khi d4 c6 s6 liéu thong ké

% Ta c6 thé biéu dién chang bang biéu
dd roi rac (phan tan).

% Ubc lugng mbi quan hé giita chiing
bang mot s cac tham sd thong ké
nhu: hiép phuong sai, hé sd tuong

quan.
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3. Panh gia vé so liéu thong ké

% Hiép phuong sai tong thé

oxy = E[(X _“X)(Y_“Y)J

~ N 2 (Vi)

% Hé s twong quan tong thé
Ooxy

Pxy =
GxOy

3. Panh gia vé s li¢u thong ké
% Hiép phuong sai mau
Sxy =B[(X-X)(Y-Y)]

L3R -9)

i=1
% Heé sb tuong quan mau
N Sx,y
XY —
" SxSy

Tir d6, ta cé6 danh gia so bd sb liéu sau

(i) Khi r,, =0, ta néi X va Y déc ldp (hay
c6 quan hé phi tuyén véi nhau).

(ii) Khi ‘r”|:1, ta néi X va Y cé quan hé
chédt ché véi nhau.
- Néu r,, >0, nghia la »,,~1, thi X va Y
c6 quan hé déng bién chéit.
- Ngudc lai, néu r,, <0, nghia la r,, ~-1,
thi X va Y c6é quan hé nghich bién chat.

Vi dy. Khéo sdt moi quan hé gita diém diém trung binh ¢ PTTH
va Pai hoe aia 50 hoc sinh ¢ mot trudmg dai hoc ciia My ta c6 bang s6
liéu sau :

BH [PTTH| PH |PTTH| BH |PTTH| BH |PTTH| BH |PTTH
238|342 1266405233338 | 3 431274379
3.54] 3.56 |2.96| 3.57 | 3.8 | 4.16 | 3.71 | 3.69 | 241 | 3.5
2.33] 3.13 |2.34| 3.35 |3.22| 3.33 1 3.43 | 3.15 | 286 | 37
2.15[3.27 |3.13| 3.61 |2.53| 3.56 | 3.22 | 341 | 256 | 35
2.22| 3.38 |3.46(3.83 |2.37]3.25 | 282 | 3 |3.28 | 3.61
3.31[4.13 12.92| 3.56 |3.12] 4.05 | 2.64 | 345 | 2.34 | 3.16
2131395 1215|343 |254|327 | 24 | 4 267|364
2391381 | 3 |352|356]3.12 | 1.77 | 3.28 | 2.62 | 3.93
3.01] 4.33 |2.42| 314 |3.25] 4.06 | 3.13 | 2.81 | 2.54 | 3.89
2.68] 2.85 [1.77]3.19 |2.32| 3.61 | 2.65 | 3.29 | 2.04 | 3.52
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44 Vi du. Bang sau cho s6 liéu vé ty 1& lam phat va ty 1é that nghiép clia
8 My tif nam 1959 dén 1995
a
A L e 0o Nam| TLLP [TLTN | Nam [ TLLP [TLTN | Nam [ TLLP [TLTN
' o® 1959] 069 | 5.2 [1971]4.38 | 5.9 [1983 321 | 9.6
° e . 1960] 1.72 | 54 1972|321 ] 56 [1984 432 | 7.5
T 36 . 2% ®°° o 1961]1.01| 64 |1973] 622 | 49 |1985] 356 | 7.2
= eg 0o . 1962] 1 | 52 |1974[11.04] 56 1986|186 | 7
B S e o 1963] 1.32 | 5.7 [1975] 013 | 85 [ 1987365 ] 6.2
a 329 ° %a o o 1964|131 | 5.2 | 1976|576 | 7.7 | 1988 4.14 | 55
o 1965] 161 | 4.5 [1977] 65 | 7.1 [ 1989 482 | 53
28 o o 1966 2.86 | 3.8 | 1978 7.59 | 6.1 |1990] 54 | 5.5
1967)3.09 | 3.8 [1979[11.35] 58 [1991]4.21 | 6.7
1968] 419 | 36 | 1980|135 | 7.1 | 1992|301 74
24 . . . . . 1969| 546 | 3.5 | 1981 [10.32| 7.6 | 1993|299 | 63
16 20 24 28 32 36 40 1970/ 572 | 49 [1982|6.16 | 9.7 1994 ] 256 | 6.1
DTBDH 1995|283 | 56
o A . Ao
" . 4. Kiem dinh moi twong quan
A, ” . .
1= 5 tuyén tinh cua hai dai lugng X, Y.
aQ
- N . ’ 3 .
. g Bai toan kiém dinh
T s
< ° Hy:pxy =0
5 6 g a = H1 : pX,Y #0
| a
= T o A , A N
4 a® o “ Néu H, ding, ta c6 thong ké
8 8 . a oo a
2 % 5
§° o
0 T T T T T T
3 4 5 6 7 8 9 10
TLTHATNGHIEP
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4. Kiém dinh méi twong quan
tuyén tinh ciia hai dai lwong X, Y.
V61 mic y nghia a cho trude ta co
C=t"7?
2
Néu 1> ¢ béc bo H,, nghia la X, Y

c6 trong quan tuyén tinh véi nhau.

Vidu : V@i so0 li€u ¢ vi du trén, ta co
rX,Y = O, 2465,n =37
Bai toan kiém dinh
Ho Py = O (LP va TN khéng c6 twong quan tuyén tinh)
H1 . Pyy # 0 (LPvaTN cé twong quan tuyén tinh)
Néu H, ding, ta c6 thong ké

n-2

T=r 3

~St(n-2), T=1,5047
1-r

V61 a=0,05, ta tim dugc : C=t]},, =1,96
Ta c6 [T|>C, bac bo H,,.
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) Bai Giang
KINH TE LUONG

(Econometric)

Chwong 1
Hoi Quy Hai Bién

GV: ThS. Nguyén Trung Pong
nguyentrungdongl44@yahoo.com

Chuong 1. Hoi Quy Hai Bién
% Phén tich hoi quy

«%» M6 hinh hdi quy

% Hé s6 xac dinh md hinh

* Khoang wéc lwong

% Kiém dinh sy phit hop mé hinh
+¢ Bai toan du bao

1. Phén tich hoi quy

¢ Nghién ctru mdi lién hé phu thudc cua
mot blen phu thuoc (Y), theo mot hay
nhiéu bién doc lip (x,) khac.

% Phan tich hoi quy giai quyét cac van dé
sau

> Udbce luong va dy doén gid tri trung
binh cua blen phu thudc véi gia tri da
cho cuia bién doc lap.

> Klgm dinh gia thuyét vé ban chit cua
bién phu thudc.

1. Phén tich hoi quy

Chuy:

% Bién doc 1ap 1a bién phi ngau nhién.

% Bién phu thq@c 12 bién ngiu nhién
n6 c¢d phan phoi xac dinh.

> Nghia 1 img v6i mdi gi tri ctia bién
doc 1ap, bién phu thudc co thé lay gia
tri khac nhau nhung f:éc gia tr1 nay
tuan theo luat phan phoi xac dinh.
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2. M6 Hinh Hbi Quy
1. Ham hoi quy tong thé PRF

PRF=Population Regression Function

Ta xét PRF 1a ham tuyén tinh c6 dang

E(Y[X=X)=B+BX; ()
hay
E(Y|X):B1 +B,X

2. M6 Hinh Héi Quy

1. Ham hoi quy tong thé PRF

Ham hoi quy téng thé ngau nhién cua (1)

Y, =B, +B,X +g

hay Y =0 +B,X+¢

Trong d6 B, B, € lan lugt 1a hé s hoi

quy va sai sO ngau nhién tong theé.

2. M6 Hinh Héi Quy
2. Ham hoi quy mau SRF
SRF=Sample Regression Function
Ta xét ham hoi quy mau c6 dang

Yi=p +B.X, ()
hay Y= ﬁl + ﬁ2X
Trong d6 ¥, fi,, p, 1an luot Ia cac ude

luong diém cua E(Y[X), B,, B,-

2. M6 Hinh Hbi Quy
2. Ham hoi quy miu SRF
Dang ngau nhién (2)
Y, =B, +B,X, +e,
Véi e =Y —Y: lauécluong diém

cua g, (phan du).
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2. M6 Hinh Hoi Quy 2. M6 Hinh Héi Quy
3. Tinh chit ciia SRF 4. Phwong phap OLS
DY =B, +B.X: i) ¥ =Y Gia st Y = B, + B,X 1a PRF can tim.
iii) & = %Zn:l e =0;iv) X", ei?i -0 Ta uoc Alucyng PRF bdi SRF c6 dang
Y =8, +B,X

Phan du e va Y khong tuong quan
v)2l,eX =0
Phan du e va X khéng twong quan

Tu mot mau gdom n quan sat
(X.,Y,); i=12,...n, khi d6 vdi mdi i, ta co

eiEYi—?i:Yi—ﬁl—ﬁZXi 1a cac phan du

2. M6 Hinh Héi Quy
Phuong phap OLS nham xé4c dinh céc
tham s ([%f%) sao cho :

f(Bllﬁz) = Ze? = Z(Y, _ﬁl —f%ZXi)z — min
i=1 i=1
Khi do6 (B,,8,) thoa man h¢ sau
nﬁ1 + ﬁzzxi = ZY,
i=1 i

Khi X=X, e =Y -Yi=Y,—,-f,X, B X + B X = DXY,
i=1 i=1 i
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2. M6 Hinh Hbi Quy

Giai hé trén ta duoc

2. M6 Hinh Héi Quy
Vi du 1. Bing sau cho sé liéu vé ldi sudt
ngan hang (Y) va ty lé lam phat (X)
trong nam 1988 o 9 nuoc.
7.214.03.111.6(/4.851.02.0 6.6 4.4
Y[11.99.47.54.0/11.3|66.3]12.2/10.3(7.6

V6i s6 liéu trén, ta im duogc (st dung MT)
B, =2.7417 va B, = 1.2494
Hay m6 hinh hoi quy : Y=2.74+1.25.X"

Lap bang ta tinh duoc cac tong nhu sau

2
X, Y, XY, X
72 T1.8 85 68 51,84
4 9.4 376 16
34 75 2325 951
16 4 64 2,56
48 13 54,24 2304
a1 66,3 33813 2601
2 2.2 44 4
6B 103 67 958 43,56

44 75 33,44 1936

NUX, =847 DY, 21205 D XY, = 3694,20 > X2 = 2770,97
— r— J— = pre— a

OB, + 84,7, = 130,5 @[3;2,7417
84,78, + 2770,97B, = 3694,29  |B,=1,2494

2. M6 Hinh Héi Quy

5. CAc gia thuyét ciia md hinh

GTI: Bién X 1a bién phi ngau nhién.
GT2: E(g) =E(e X=X, =0.

GT3: Var(g;) = Var(g) = 6%, v6i moi i, j
GT4: Cov(e,g) =0

GT5: Cov(eg;,X;) =0

GTé6: ¢ ~N(0, 6%)

GT7:Y,~N(B, + B,X;, 6?)
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2. M6 Hinh Hoi Quy
6. Tinh chit cac hé sé hdi quy
Céc hé s6 hdi quy co céc tinh chat sau:
% B, va B, dugc xac dinh mot cach duy
nhat ung vé1 cac mau.
% B,va B, la cac uoc luong diém cia P,
va B,

% Cac h¢ so hoi quy c6 phan phoi sau:

2. M6 Hinh Héi Quy
B, ~ N(Bl;cgl); B, ~ N(Bz;cgz)
~2
. -2
Va Y:%wz(n-a

Trong do, cac phuong sai cua cac hé
s0 hoi quy duogc tinh bdi cac cong thuc
sau :

Trong d6, o2 chua biét ta thay o2 bai uwdc

luong khong chéch ctuia no 1a

e Y —(1-%,)S
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~|

3. Hé S6 Xac Pinh Mé Hinh
Hé¢ Sé xac dinh MH ( coefficient of determination)
R?=1-RSS/TSS = ESS/TSS, hay R*=r;
dé do mirc d6 phu hop ciia ham hdi quy.
> Khi R? =1, ta n6i mé hinh giai thich dugc
toan bo su thay doi cta cac quan sat.
» Khi R? =0, ta n6i m6 hinh khong giai
thich duogc gi.
Khi d6 ta con cé cong thire sau :
a2 n RSS

¥ a5

Chéng han nhu trong vi du 1, ta co thé
tinh duge cac tham sb sau :

&% =2.975456987

var(p,) = 0.464118722

var (f,) = 0.001507439097

TSS =nS?% =3102.04
ESS = nf32S% = 3081.211809
RSS =n(1-r;,)S} = 20.82819405

R? = % =0.993285647

Neéu ta dung pham mén Eview, ta ¢d két qua sau
Dependent Variable: Y
Method: Least Squares
Date: 02/02/08 Time: 10:13
Sample: 19
Included observations: 9

Variable Coefficient  Std. Error  t-Statistic  Prob.
C 2741695 0681263 4024432 00050
X 1.249407 0038826 3217985  0.0000
R-squared 0993286 Mean dependent var 14.50000

Adjusted R-squared 0992326 S.D. dependent var 19.69150
3.E. of regression 1.724951  Akaike info criterion 4.121404

Sum squared resid 20.82819  Schwarz criterion 4165232
Log likelihood -16.54632  F-statistic 1035.543
Durbin-Watson stat 1.806737  Prob(F-statistic) 0.000000
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4. Khoang wéc lwgng cho cac
hé so hoi quy tong thé

Ta dung cac thong ké sau

T= Tl ~St(n-2); j=1,2
se(p; )
V61 a cho trude ta tim duge : C=1t"7
Khoang udc lugng cho B; 2

By e [ﬁj —Cse(ﬁj);ﬁj +Cse([3j)} i=

Vi du 2: Véi s6 liéu ¢ vidu 1, ta c6
n=9; f=2,7417; se(p,)=0,6813
B, =1,2494; se(B,)=0,0388

V61 a=0,05 | ta tim dugc : C=t;,,, =2,365
Khoang udc lugng cho cac hé so6 hoi quy

B, e[ﬁ] - Cse(, )i, + Cse(p )} [1,130;4,353]
B, [Bz ~Cse(p, ):B +CSC(B2):| = [1158:1,341]

5. Khoang u’0’c lu’0’ng cho phu’O'ng
sai ciia sai s0 ngiu nhién tong thé
Ta dung thong ké sau

~2
(n-2)e
/. , 2 _ .2 _
Véi a taco a—xl_a(n 2);b=y.(n-2)

2 2

b

~2 2
KUL cho ¢* &° E[(n_bZ)G (n-2)o ]
a

Vi du 3: Véi s6 liéu ¢ vidu 1, ta c6
~2
n=9; c =2,9755
Vé1 a=0,05 taco

a=%00s(7)=169%b=120(7)=16,013
KUL cho o*:

~2 ~2
5 e[(n—2)cs (n-2) ]_[1,301;12,325]

b ’ a




21/01/2014

6. Kiém dinh sw phu hop ciia
mo hinh
Bai toan kiém dinh
. _ "R2 _
Hy:B, =0 hay Mo .RZ =0
H :B,#0 H, :R“>0
Véi H, khi bién doc 1ap X thay ddi khong

anh huong dén bién phu thuoc Y (hay mo
hinh khong phu hop).

6. Kiém dinh sy phu hop cia
mo hinh
Néu H, dung, ta c6 thong ké sau

T= BZA ~St(n-2) hay
se(Bz)
F:(n—z)ik2
1-R

voia cho trudce, tacd C=t.?; C=f, (I,n-2)
2

Néu |T|>C; F>C bac bd H,,.

~F(1,n-2)

Vi du 4: Vi s6 liéu ¢ vi du 1, ta cé
n=9; B,=1,2494; se(B,)=0,0388
Bai toan kiém dinh
H, : B, = O (LP thay ddi khong 4nh huéng téi LS)
{Hl :B, # 0 (LP thay ddi anh huéng téi LS)
Néu H, dung, ta c6 théng ké
p 1,244
Se(ﬁz) 0,0388
Véi a=0,05, ta tim dugc : C=t] ,; =2,365
Ta c6 |T|>C, bac bo H,,.

T=

~St(n-2), T= =32,201

Vi du 5: Véi s6 liéu ¢ vidu 1, ta c6
n=9; R?=0,9933
Bai toan kiém dinh
{HO :R? =0 (M5 hinh khéng phit hop)
H, :R? >0 (Mb hinh phi hop)
Ta dung thong ké
_ (n-2)R?
~ 1-R?
Véi «=0,05, ta tim dugc: C=1,(1,7) =5,59
Ta cod F>C, bac bd Hy,.

F ~F(L,n-2), F=1036,91
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6. Kiém dinh sy phu hgp cua

mo hinh

Phudng phdp ki€ém dinh bdng giad tri p -
value dudc thuc hién nhu sau :

Budc 1 : Tinh gia tri T, = m
se(f)

Budc 2 : Tinh p-value=P(T| > T,), trong

do T ~St(n-2)

Budc 3 : So sanh gia tri p - value vdi

muc y nghia « cho trudc, néu

p —value < o : Bac bé gia thuyét H. ..

6. Kiém dinh sy phu hgp cua
mo hinh

Tudng tu cho bai todn kiém dinh su phu
hdp ctia mo hinh, véi gia tri

(n-2)R*
F=""1" _FQ1,n-2).
TR ( )
Thudng thi cac gia tri nhu
- p - value,

- Cécthong ké T, F
dudc tinh bang phan mém Eview.

7. Du bao gia tri trung binh
Vi X = X, ta c6 udce luong diém cta Y
Yo =p,+B,X,
Dé du bao GTTB cua Y, ta dung théng ké
Y, -E(Y[X=X,)
se(%,)

~St(h-2)

se(\?o)z var(AO)

7. Dw bao gia tri trung binh

Vi phuong sai cua \A(O duoc cho boi

—\2
N ~ X, - X
var(YO) _5° L +M
n nS;
Véi a. cho trude, tacod C=t">
Khoang UL GTTBctaY: °

E(Y|X=X,) e[% ~Cse(Yo )Yy +Cse(§oﬂ
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Vi du 6: Véi s6 ligu & vi du 1, ta ¢6 8. Du bao gia tri ca biét Y,
V6i Xy =5, ta cO Yo=2,742+1,2494-5=8,989 Dé bao cho gia tri ¢4 biét Y,, ta ding
Do 1éch chuan cta Yo thong ké sau

= ’var

Y, -
seftYo) )
V61 o=0,05, ta tim dugc : C =1t ,; =2,365
Khoang du bdo cho GTTB cua' Y

E(Y|X=5)e| Yo-Cse(To): Yo+ Cse( Vo) [ = [7.57:10.41] se(Yo - Yo) =qvar(Y, - Y,)

nSz ~St(n-2)

)z
] =.0,36 =0,6

Trong d6

8. Du bdo gia tri c4 bigt Y, Vi du 7: Véi 56 ligu & vi dy 1, ta c6
Vi phuong sai ciia (Yo B ?O) duoe cho Véi x, =5, te} cO Yo =z,74A2+1,z494-5 =8,989
bdi Do 1éch chuan cua (Y0 —Yo)
n A2 n

var(Y, =¥y ) = o +var(¥,) se (Y, ~ 5o = var(Yo— T, - 6 +var(Y) - 1,83
Véi a cho trudce, tacdo C=t"" V61 a=0,05, ta tim dugc : C=t] ,, =2,365
Khoang UL GTCBcuaY: °* Khoang du bdo cho GTCB cua Y

YO c [?0 — Cse(YO — ?0)’§0 + Cse(YO _§0 ):| Y, |:§0 —CSS(Y0 —?0);?0 +CS€(Y0 —?0)} = [4,66;13,32]

10
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Vi du 9: Bang sau cho sé lidu vé gia ban

mdt can nha (Y: ngan USD/ft?) va dién

tich (X: ft2) nhu sau:

Dién tich | Gid bén | Dién tich | Gid bén
1065 | 199.9 | 1670 | 365

Vi du 8: Cho sb liéu vé niang suit (Y:
ta’/ha) va muc phan bon (X: ta/ha) cua
mot loai cdy trong tir nim 1988 dén
nam 1997 nhu sau.

Nam|[ 1986|1969 1990|1991 [ 199219931994 1995] 1996 | 1997 15 | 78 | 195 | 25
X | 6 1012141618224 26| 32 1300 | 255 | 1aag | 290
Y | 40 | 44| 46 | 48 | 52 | 58 | 60 | 68 | 74 | 80 1577 | 285 | 2284 | 35
{
|

600 | 239 | 2600 | 30
750 | 293 | 2800 | 425
1600 | 285 | 3000 | 419

Gid st X va 'Y c6 quan hé tuyén tinh

Gia sir X va Y ¢6 quan hé tuyén tinh

GIABAN vs. DIENTICH Dependent Variable: GIABAN
550 Method: Least Squares
Date: 03/07/08 Time: 14:13
500 4 L] Sample: 114

Included observations: 14

450 4
Variable Coefficient  Std. Error  t-Statistic Prob.

400
E c 52.35091 37.28549  1.404056  0.1857
2 350 4 DIENTICH 0.138750 0.018733  7.406788  0.0000

(G}
3004 R-squared 0.820522 Mean dependent var  317.4929
Adjusted R-squared 0.805565 S.D. dependent var 88.49816
250+ S.E. of regression 39.02304  Akaike info criterion  10.29774
200 Sum squared resid 18273.57 Schwarz criterion 10.38904
1 Log likelihood -70.08421  F-statistic 5486051
150 Durbin-¥Watson stat 1.975057  Prob(F-statistic) 0.000008
T T T T
1000 1500 2000 2500 3000 3500
DIENTICH N ”

11
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Vi du 10: Cho sb liéu vé thu nhap (X:
ngan USD/thang) va chi tiéu cho viéc
cham soc strc khoe (Y: ngan USD/thang)
ctia 51 c4 nhan & My. Ta c6 bang két qua
xuit ra tir Eview nhu sau (slide ké tiép)
Gia str X va Y ¢6 twong quan tuyén tinh
v6i nhau. Dua vao bang két qua tra 1oi
cac cau hoi sau

Ywvs. X

T T T T T T
0 100 200 300 400 500 600 700
X %

Dependent Variable: Y
Method: Least Squares
Date: 02/02/08 Time: 11:21
Sample: 151

Included observations: 51

Yariable Coefficient  Std. Error  t-Statistic  Prob.
c 0.17649%6  0.467509 0377525 0.7074
X 0141652 0002875  49.27179  0.0000
R-squared 0980216  Mean dependent var 15.06586

Adjusted R-squared 0979812 S.D. dependent var 17.92664
S.E. of regression 2547102 Akaike info criterion 4746215

Sum squared resid 317.8986  Schwarz criterion 4821973
Log likelihood -119.0285  F-statistic 2427709
Durbin-Watson stat 2209485 Prob(F-statistic) 0.000000

Vi muce y nghia 5%, hay tra 161 cac cau hoi.

1) Viét ham SRF. Néu ¥ nghia hé sb goc.

2) Tim KTC cho cac hé s6 HQ tong thé.

3) Hay cho biét thu nhap thay d6i co anh
hudng dén chi tiéu cho strc khoe khong.

4) Giai thich ¥ nghia hé s6 xac dinh mé hinh
va kiém dinh su phu hop ctia mé hinh.

5) Vi mue thu nhap 100 nghin USD. Hay du
bdo GTTB va GTCB cua chi tiéu cho suc
khoe.

12
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. BaiGiing Chuong 2. Hoi Quy Bdi
KINH TE LUQNG Ham hoi quy tong thé PREF.

(Econometric) Céac gia m6 hinh thuyet
Uée lwo’ng tham so0.
H¢ s0 xac dinh mo hinh hoi quy boi.

Ma tran t1r0'ng quan, Ma tran hlep
phwong sai.

Khogng tin cay va kiém dinh gia
thuyet.

) % Du bao.
GV: ThS. Nguyén Trung Dong X Mot SO dang ham hdi quy.
nguyentrungdongl44@yahoo.com < HOoi quy voi bién gid.

K/
0‘0

K/
* 0‘0

7

%

Chuong 2

>

K/
*

=
>
o
Ze
=
<
>R
>
i @

(nhiéu bién &

1. Ham hoi quy tong thé PRF 1. Ham hoi quy tong the PRF
Xét ham hoi quy tuyén tinh k bién Tur mot mau quan st (Y.Xp;. Xz Xy )
E(Y[X5. X3, X ) =By +B2Xs +B3X3 + ..o BiXc v6ii=12,...,n, lay tir tong thé, ta co hé
Hay Y :Bl +l32X2 +B3X3 +...+Bka +& sau
Trong do6 Yi = B+ BXgp o+ BiXig o
. .4 x e Yo = B+ BXop + o + BiXin o
¢ lasaisdngaunhién | | VoL L L L
B 14 hé sb tu do Yo = B+ B2X2n oo+ BiXkn + e
By, B3, By 13 cac hé s hdi quy riéng Vi e; la cac phan du ctia s6 hang tht j.
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1. Ham hoi quy tong thé PRF

Viét h¢ trén dudi dang ma trdn nhu sau

Y=X-B+e
’ Y, e
Trong do Y1 El !
€
Y= 2|ip=| | e=|
Yn Bk €n
1 Xz’l X3’1 “ee Xk’l
1 Xop X35, .. X
X = 2,2 32 k,2
1 Xz’n X3,n “es Xk,n

2. Céc gia thuyét mé hinh
GT1: E(e)=0, Vi

GT2 : E(e- e~):

0 khi i#]j
i°Y]

o’ khi i=j
Hay dudi dang ma trin E(eeT ) =o21
GT3 : Céc bién doc lap phi ngau nhién.

GT4 : Khong c6 hién twong cong tuyén
gitra cac bién doc lap.

3. Uéc lwgng tham so
Xét ham hdi quy mau SRF c6 dang
Y, = ﬁl + ﬁzXZ,i + |§3X3,i +..t fstk’i +¢;
Hay duéi dang ma trdn y=Xp+e

trong do
€1

By
~ (] A~

B °k

3. Uéc lwgng tham sd
Khi do, phuong phap OLS, xac dinh
cac hé sb hdi quy sao cho

RSS=Ye = 3(Y, - Vi)

i=1 i=1

I A A ~ 2
RSS= Z(Yn _Bl _Bzxz,i _"'_ﬁka,i) — min

i=1
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3. Ué’c lll’O’Ilg tham Sé (\j// dy 1. 86 lidu quan sat clla mot mau cho & bang sau. Trong
. o)
Khi d6 cac tham Sé h(‘A)i quy thda main hé hY: L)u’(;vng hang ban dwoc cla mét loai hang héa (tan /
thang
ORSS - A -1
& =0 X' X)B=X"Yo B =(XTX) (XTY) X, : Thu nhap clia ngudi tiéu dung (triéu / nam)
Trong dé X3 : Gia ban cua loai hang nay (ngan d/ kg)
i P =l 200 8 |2 |17 6 | 5
- ZXZJ ZX%J ZXz,iXk,i e sz,iYi 18] 7 3 |16] 5 6
X X= 45 i i1 XY =3 19| 8 4 15| 5 7
DX D XkiXai - XX > XY 171 6 | 5 (12| 3 | 8
i=1 i=1 i=1 i=1

T0r bang 56 12U trén ta tinh duee cac 18 T - A .
1 pang sodeurEnTa finn dioe eae fong Keét qua tinh toan trén cho bdi phan mém Eview

Y =165; Y Xp =60; Y Xy =52; Y Y =2781; 3 X3 = 288; Dependent Yariable: LUONGHANG
) hWlethod: Least Squares
fo,_i =308; ZXQiX?.i =282; ZYiXZi =1029; Z Y, Xg; = 813; Date: 04/04/03 Time: 14:19
Sarmple: 110
L (10 60 a2t (39980 3816 —3256) Included sbsenvations: 10
Ty )~ s aa1a are o0
(xTx) "=/ 60 388 282 = 1508 —3816 376 500 “ariable Coefficient  Std. Error  t-Statistic  Prob.
|52 282 308) |-3256 300 280 )
_ i C 1495215 2922713 5129531 0.0014
(39080 -3816 -3256)( 165 (22908/1528) THUNHAR 0.761780 0263438 2 BETETS 0.0312
p= 1’28‘ -3816 376 300 || 1029 :‘ 1164 /1528 GIABAN 0589005 0244593 2408105 0.0469
"loa2s6 300 280 [l 813 ) | —000/1528 |
R-syuared 0560934 Mean dependent var 16.50000
(14.99215) Adjusted R-squared 0849773 S.D. dependent var 2549510
Hay B=| 0.76178 S.E. of regression 0.571382  Akaike info criterion 1.961807
'“ 58001 Surn sguared resid 2285340 Schwearz criterion 2052582
\TH-00E) Log likelihood -6.809035  F-statistic 86.05278
Durbin-YWatson stat 1.800073  ProbiF-statistic) 0.000012

Vay ham héi quy cantim 12 Y; = 14 99215+ 0.76178Xy; — 0. 58001X o
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4. Hé so xac dinh MH héi quy bdi

Pé danh gia mic do phu hop cia mo
hinh hoi quy, ta dung hé s6 xac dinh R?
duoc xac dinh nhu sau

RSS ESS

RZ=]- 222 _ 222
TSS TSS

Trong do _
8 T8S=Y"Y -n(Y)’ =ns}

~T —
Ess=p X"y -n(Y)’
RSS = TSS — ESS.

4. Hé s6 xac dinh MH hoi quy bdi
< Y nghia cua R? cling twong ty nhu trong
mo hinh hai bién.
< Dé so sanh mure d§ phu hop cua cac md
hinh c6 s0 bién doc lap khac nhau, hay
X ,Dé xem xét viéc ¢o nén dua thém cac
bién ddc lap méi vao mod hinh khong.
< Khi d6 ta dung hé s6 xac dinh diéu
chinh la: ﬁhl—(l RZ):_:(
Bién doc lap dua vao m6 hinh la co y
nghia néu 1am ting gié tri ctia R2.

5. Ma tran twong quan

1 1‘1,2 rl,k
I'2 1 1 1'2 k
R=| ~ =
L) Lo 1
Trong do
n n
ZYixj,i th,ixj,i
)= 1 =i X = X =X
2 2 2 2
\/ZYi ij,i \/th,i Xji
i=l =l i=l =l .

6. Ma tran hiép phuong sai
varA([AilA) cov(ﬁljﬁz)
cov(ﬁ): cov(Bz,Bl) Var(Bz) cov(

cov(Bk,Bl) cov(ﬁk,ﬁz) var(Bk)

o’ (XT 'X)_l ta thay o2

~2 RSS
(e) =
n—k

Ta tinh cov(ﬁ) =

boi
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Vi du 2. v6i s0 li¢u cho trong vi du 1, ta co
—\2
TSS=YTy-n(Y) =585
AT (T )2 2
Ess=p (xTy)-n(Y)" =2778.71-10(16.5)* = 56.211
RSS=TSS - ESS = 58.5-56.21=2.289

2 ESS 56211
TSS 585

=0.96087

~2
2 RSS _ 2.289 0327
n-3 7

6. Ma tran hiép phuong sai
Vay, ta c6 ma tran hi¢p phuong sai

cov([g) = 82 (XT ~X)71

39980 -3816 -3256
=L -3816 376 300
-3256 300 280
8.55593 -0.81664 —0.6968
=|-0.81664 0.080466 0.0642
-0.6968  0.0642  0.05992

Cac ket qua tinh ¢ trén dugc cho boi Eview nhu
M hinh héi quy

Estimation Comrmand LSYCKX2X3

Estimation Equation ¥ = C1) + C2 + C37H3

Substituted Coefficients: ¥ = 14.9921466 +0.7617801047 %2 - 0589005235673

Coefficient Covariance Matrix

B | 2 [ %3
_C | 8542250 -0.815338 -0.695687
¥2| 0815338 0.080337 0.0540599
¥3| -0B956E7 0.054099 0.059826

Correlation Matrix

w2 | *3 | ¥
#2|1.000000 -0.924585 0.963624
#3| -0.924588 1.000000 -0.959490
Y| 0.963624 -0.959450 1.000000

7. Khodng tin c?y cho cac hé so
hoi quy tong thé
Ta dung thong ké sau
B se(ﬁj)
Trong d6 se(ﬁj) = Var(ﬁj)

Puogc cho trong ma tran hi€p phuong sai

T ~ St(n—k)
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7. Khoang tin ciy cho cac hé¢
s0 hoi quy tong thé
V61 muce y nghia o cho trude, ta ¢o

C — tn—k

o

2

Khoang udce lugng cho B, j=1,2,..k

Bj e[f}j —Cse(ﬁj);ﬁj +Cse([§j )}

Vidu 3: Véi s6 liéu & vidu 1, ta c6
n=10; By =14,992; se(B)=2,923;, = 0,762
se(ﬁz) =0,283;; =—0,589; se(fs3) = 0,245

V61 =0,05, ta tim dugc : C=t],,, =2,365

Khoang udc lugng cho cac hé sb hdi quy

B, e [f&l ~Cse(B,):B, +Cse(B, )} =[8,0791:21,9049]
B <[ B~ Cse(B, ):B, + Cse(f
B, e [[1 ~Cse(B. )i, +Cse([§3)} = [~1,1684:-0,0096]

)= [0.0927:1,4313]

8. Khoang wdc lwgng cho phwong
sai cua sai s0 ngau nhién tong thé
Ta dung théng ké sau
~2
n-Kk)o
Oy

(¢

Véi o tacd a:xza(n—k);b:x;(n—k)

2 2

~2 ~2
KUL cho o Gze[m—k)c (k)5 ]

b a

Vi du 4: Véi s6 liéu ¢ vidu 1, ta c6
n=10: k=3 o =(0,571382)% =0,3265
Vé6i a=0,05taco
a=7%00s(7)=1,69 b=y ,s(7)=16,013

KUL choc?:

~2 ~2
o2 E[(n—k)cr ;(n—k)c ]_[03143;1,352]

b a
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9. Kiém dinh sw phu hop cua
mo hinh
Kiém dinh gia thuyét (KD toan phan)

2
HO:BZZB_%:-“:Bk:O@HO:R =0
Ta dung thong ké sau :
— k-1 _ k-1 —1'n—
F_@_I—Rz F(k I;n k)
n-k n-k

Véi a cho trude, tacod : C=f, (k—1;n—k)
Néu F>C :béacbo H,.

Vi du 5: Véi s6 liéu ¢ vidu 1, ta c6
n=10; k =3; R? =0,96087
Bai toan kiém dinh
{HO :R? =0 (Mb hinh khong phi hop)
H, :R*>0 (M hinh phi hep)
Ta dung théng ké
_ (n-Kk)R?
C (k=1)1-R?)
Véi a=0,05, ta tim duogc: C=f1,,(2,7)=4,74

~F(k-1,n—k), F=86,093

Ta c6 F>C, bac bo Hy,.

9. Kiém dinh sw phu hop cuia
mo hinh
Kiém dinh gia thuyét (KD tung phén)
H, :Bj =0; j=2,3,...,k
Néu H, ding, ta co théng ké sau :
B;
Sel;)

Véi a cho trude, tacd : C =t *

T=

~ St(n —k)

Néu [T|>C : bac bo H,. ?

Vi du 6: Véi s6 liéu ¢ vidu 1, ta c6
n=10; By =-0,589; se(f;)=0,245
Bai toan kiém dinh
H, : B3 = O (Gid bin thay déi khong inh huéng t6i lwgng hang)
{Hl : B3 # O (Gid bin thay déilam anh huéng t6i lugng hang)
Néu H, dung, ta c6 thong ké

T =B—§ ~St(n—-3), T=-2,4041
«(5)

Véi a=0,05 , ta tim dugc : C=tg,s =2,365
Ta ¢ [T|>C, bac bo Hy,
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10. Du bao
Du béo cho gia tri trung binh
E(Y|X:X0):B1 +ByXY .+ B XY
Véi du bao diem 18 Yo =, +$,X +...+ f x?
Ta dung théng ké sau
Yo —E(Y|X :XO)
—= ~St(n -k)
se(Yo)

TI‘OIlg do se(?o): Var(§o)

T=

10. Du bao
V6i phuong sai clia Y,
~ ~ T -1
Var(Yo)=02 (x°) (x"x) x°
Véi a cho trude, tacd C=t"*
2

Khoang uéc luong GTTB cia Y

E(Y | X :XO) €|:§0 —Cse(ﬁ?o);ﬁ?o +Cse(§o)}

10. Du bao
- Dy bao cho gia tri ca biét Y,
Ta dung théng ké
To—Yo=Y0o _ St(n —k)
se(YO -Yo )

Trong do

se(YO —?o) = Var(YO —{(o)

10. Du bao
Vi phuong sai ctia (YO —?0)
Var(YO —\?0): 82 + Var(?o)

Véi o cho trude, taco C ="

2

Khoang uéc luong GTCB cua Y

Y, |:§'o —Cse(Y0 —?o);?o +Cse(Y0 —/Y\'o):|
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Vi du 7. Cho biét s6 liéu vé san lugng
Y, phan hoa hoc X2, thube trir sdu X3,
tinh trén mot don vi dién tich ha, cho
trong bang sau

Dependent Varable: SANLUONG
Method: Least Squares

Date: 040405 Time: 19:47
Sample: 110

Included observations: 10

Y

40

44

46

48

52

58

60

68

74|80

X,| 610/12

14

16

18

22

24

26|32

Xs| 4145

7

9

12

14

20

21|24

Yariable Coeficient  Std. Error t-Statistic Prob.
C 31.98067 1631796 1959345  0.0000
PHANEON 0650051 0250161 2598527 0.0355
THUDC 1.1098658 0267434 4150068  0.0043
R-squared 0.991634  Mean dependent var 57.00000
Adjusted R-squared 0.989243  S.D. dependent var 13.47426
S.E. of regression 1.397467  Akaike info criterion 3.750525
Surm squared resid 1367040 Schwarz criterion 3.841300
Log likelihood -16.75262  F-statistic 414.53452
Durbin-Watson stat 2114085  Prob(F-statistic) 0.000000

7

11. Mot s6 dang ham hoi quy
% Ham san xuat Cobb — Dauglas (tuyén
tinh Log)

Dang téng quat: v= B1X§2X§3 XPme®

Dang thuong dung : Y =p;xb2xPs¢
< M0 hinh nghich dao
Y=

X X
MO hinh da thae /' TP TP T8
Y =03 +B, X, +B3X§ +...+BkX12‘ +€

11. Mot s6 dang ham hoi quy

Mo hinh TT Mo hinh Nghich Mo hinh Logarit
|
Yariable Coefficient “Variable Coefficient  Variable Coefficient
[ 2681124 c 1577738 C 0777418
* -0.479529 180 0578952 LOG{) -0.253046
R-squared 0662757  R-squared 0730893 R-squared 0.744500
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12. Hoi quy véi bién gia
>Vi du 8. Ta can danh gia su khac biét vé
mirc tién lwong (Y), cta cac nhan vién, phu
thudc vao gidi tinh. Khi do, ta can dua vao
mo hinh héi quy mot bién gia D, voi D =0
:NirvaD=1:Nam.
>(Luu ¥ : néu nhu ta can so sanh n pham
trti khac nhau, ta can co6 n — 1 bién gia)

Xét mo hinh Y, =E(Y[D;) =B, +B,D; +5

vl D=0 E(Y[D;=0)=p

D; =1 E(Y[D; =1)=B; +B,

So sanh hai ham hoi quy

Gid su, ta c6 hai b s0 liéu (X;,Y;),i=1,n,

va (Xj,Yj),jzl,nz , ta s€ c¢o hai mo hinh

DPé kiém dinh cho su khac nhau cua hai
mo hinh, ta dung phép kiém dinh Chow,

Yi 27\,1 +7\‘2Xi +81,i’ izl,l’ll (la)

YjZYI+YZXj+82,j7 j=1,1’12 (lb)

nhu sau

Cic buéc kiém dinh Chow
Budc 1: Tim ham hoi quy véi mau
n =n, +n,. Khi do ta thu dugc RSS
Budc 2: Tim ham hdi quy riéng voi mau
n;, n,. Twong ty ta cing c6 RSS, va RSS,
RSS=RSS, +RSS,
Budc 3: Ta dung thong ké sau
_ (RSS-RSY)/k
RSS/(ny +n, —2k)

~ F(k, ny + n, — 2k)

w%mmww%mm@mwwlmmsw

Quy 4 nAm 1985 sau
Nam: guy | FRIG | DUML | DUMZ | DUMS3 | Nam: guy | FRIG | DUML | DUMZ2 | DUM3
1978 11 1317 1 0 0 1982 :1 943 1 0 8]
1978 .2 1615 0 1 ] 1982 .2 | 1175 0 1 Q
1978 .3 1662 0 0 1 1982 13 | 1269 0 0 1
1978 :4 | 1295 0 ] ] 1932 4 973 0 ] Q
1979 :1 1271 1 0 0 1983 :1 1102 1 0 8]
1979 :2 1555 0 1 0 1983 :2 | 1344 0 1 8]
1979 :3 1639 0 Q 1 1983 :3 | 1641 0 Q 1
1979 :4 | 1238 0 0 0 1983 14 | 1225 0 0 8]
1980 :1 1277 1 ] ] 1984 :1 1429 1 ] Q
1980 :2 1258 0 1 0 1984 .2 | 1699 0 1 8]
1980 .3 1417 0 ] 1 1984 .3 | 1749 0 ] 1
1980 :4 | 1185 0 0 0 1984 .4 | 1117 0 0 8]
1981 :1 1196 1 ] ] 1985 :1 1242 1 ] Q
1981 :2 1410 0 1 0 1985 :2 | 1684 0 1 8]
1981 :3 1417 0 0 1 1985 :3 | 1764 0 0 1
19381 :4 919 0 Q Q 1985 :4 | 1328 0 Q Q
Trong da.; FRIG (ngan cab
1:quy 1 ) 1: quy 2
DUMl_{U :quy khécJDUMZ_{O : quy khdc
1: quy 2
DUM37{0 : quy khéc| 0

10
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Dependent Yariable: FRIG

Method: Least Squares

Date: 012709 Time: 15:48
Sample; 197801 193504
Included obserations: 32

“ariable Coeficient  Std. Error t-Statistic Prob.
C 160000 59.99041 19.33642  0.0000
DUM1 6212500  B4.83%268 0732287 04701
DUR2 307.5000  B4.83926 3.624501 0.0011
DUMZ 409.7500  B4.83926 4.829722  0.0000
R-squared 0.531797  Mean dependent var 1354.844
Adjusted R-sguared 0.481632 S.D. dependent var 2356719
5.E. of regression 1696785  Akaike info criterion 1322216
Sum sguared resid 806142.4  Schwarz criterion 13.40537
Log likelihood -207.9545  F-statistic 10.60102
Durbin-WWatson stat 0.392512  Prob(F-statistic) 0.000079

Cau hoi
1) Viét ham SRF.

2) Tinh sd ti lanh ban dugc trung binh

trong cac quy.

3) So sanh sd ti lanh ban duoc trong

cac quy. Giai thich.

4) Kiém dinh gia thiét cho rang sb tu
lanh ban dugc trong quy 1 va quy 4

la nhu nhau.

11
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_ BaiGiing Chuong 3. Kiém Dinh
KINH TE LUQNG | | Gi4 Thuyét M Hinh

(Econometric) Ba gia thiét quan trong ctia mo hinh hoi quy
Chuong 3. Kiém Dinh wyentinhla = ‘
'( ° . . a) Cdc sai sO ngau nhién g, trong ham
Gla Thuyet MO Hinh hoi quy tong thé c6 phuwong sai khong doi va
béang &>

b) Khong c6 hién tugng cong tuyén giira
cac bién giai thich.

¢) Khong c6 hién tuong 1w twong quan
giita cac nhiéu. ’

GV: ThS. Nguyén Trung Pong
nguyentrungdongl144@yahoo.com

Chuwong 3. Kiem Pinh 1. Phwong sai thay doi
e 2 A A I » Xét mo hinh héi quy trong d6 gia
Gia Thuyét Mo Hinh thit a) bi vi pham, nghia 13 khi phuong

sai cua cac nhicu g, 1a o} (thay doi theo

KR o Re
»* Phuong sai thay doi timg quan sit mo).

< Pa cfng tuyén > Khi d6 phuong phap OLS dung dé
. udc luong cac hé s6 hoi quy dugc thay
* Tu twong quan d6i, cu thé ta xét hai phuong phap.

a. Phuong phap OLS c6 trong s6
b. Phuong phap OLS tong quat
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1.1. Phwong phap OLS co trong so0
Xét ham hdi quy tuyén tinh: Y = B, +B,X+¢
Gia tri quan sat thiri cia Y c¢6 dang

Y; =B, +B. X +¢;, i:G
Trong d6 €, 1a sai s6 ngdu nhién & quan sat
thiriva Var(gi) = Giz

—, n€uo; dabiét

bit w.= , i=1,n

—, néu o’ chua biét

i

Ta goi w;, i=l,n Ia trong s&

1.1. Phuong phap OLS c6 trong s6

% Khi d6 tim ham hdi quy mau c6 dang

Y =P +B,X
+ Gia su quan sat thori cuay’ cé dang

Y, =B +BX;, i=Ln
% Phan du ¢ quan sat thir i c6 dang

¢ =Y,-Y =Y, B -B:X;.i=Ln

« Tim (p;.p;) sao cho

£(B7.8;) = wel — min

=

1.1. Phuwong phap OLS c6 trong so

«*Ham so6 dat cuc tri khi

of (B1.B:)
B
s Twr d6 ta c6 hé phuong trinh
[Zn‘,wxjﬁ; + [iwixij[}; = iini
[ZH:W;X;JB: + [iwlejﬁz = iWiXiYi

»Hg PT trén ludn c6 nghiém (B;.p;).

1.2. Phwong phap OLS tong quat
% Xét ham hoi quy tuyén tinh
Y=03+B,X+¢
¢ Gia tri quan sat thir i cia Y ¢6 dang
Y, =B, +B,.X, +¢, i=ln
% Trong d6 &, 1a sai s6 ngiu nhién &
quan sat thiriva var(e,) = o’
% Chia 2 vé cho o, (o, >0), ta dugc
2 =B G% +B, & 45

Gj i
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1.2. Phwong phap OLS tong quat

>»bat
* Y * H
Y, =%, Xg;=—, X; ==L, g =

1
i Gj

i*Déng thtre trén duoc viét lai thanh
Y =B,X, +B,X +¢
+*Chu y khi d6

*): var(g; )

i

Var(s

1.3. Nguyén nhan cia phuong
sai thay doi
»Do ban chat mdi quan hé trong kinh
té chtra dung hién tugng nay.

»Do k¥ thuat thu nhp s6 liéu dugc cai
tién, sai lam pham phai it di.
»Do con nguoi hoc dugce hanh vi trong

qua khu.
>Do trong mau c6 gia tri bat thuong.

1.4. Hau qua cta phuwong sai

thay doi

» Cdc wée lwong OLS van la wée lwong tuyén
tinh, khong chéch nhung khong phdi la woc
lwong hiéu qua.

» Udc luong ciia phuong sai bi chéch. Do do,
cdc kiém dinh Student va Fisher khéng con
dang tin cdy nita.

> Két quad dw bao khong hiéu qua khi st dung
cac woc lwong OLS.

1.5. Phat hién PSTD
1.5.1. Xét do thi phan duw

thang clia 20 hé gia dinh & mot viung néng thén (don vi 10.000 d)

STT X Y STT X Y
1 223 19.9 12 34.5 331
2 323 31.2 13 38 33.5
3 33.6 31.8 14 141 131
4 121 121 15 16.4 14.8
5 423 40.7 16 24.1 21.6
6 6.2 6.1 17 30.1 293
7 44.7 38.6 18 28.3 25
8 26.1 25.5 19 18.2 17.9
9 10.3 10.3 20 20.1 19.8
10 40.2 38.8 19 18.2 17.9
11 8.1 8 20 20.1 19.8

Vi dy. Cho cac sd ligu vé chi tidu cho tiéu dung (Y) va thu nhap (X)

hang
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Khi d6, ta tim dugc mé hinh hoi quy sau
Y =0.7075+0.9103X; R% =0.9878
va do thi phan du, cia e; theo X;

2

14

04

RESID

14

1.5.2. Kiém dinh Park
>Park d3 hinh thtc héa phuong phap do
thi cho r?mg o la mot ham theo X dang
dé nghi 1a
ol =" X"
> LAy logarit 2 vé ta dugc

Inc} =lnc” +B,InX, +¢

»>Trong do €. la sai s0 ngau nhién.

1.5.2. Kiém dinh Park
»Do o> chua biét nén Park dé nghi dunge?
thay cho o2 va wdc lugng héi quy sau

Inel =Inc” +B,InX, +¢ =P, +B,InX, +¢,
>Trong d6 B, =Inc> va e’ tinh tir hdi quy

goc.

»Céc budce cua kiém dinh Park gdm:

1.5.2. Kiém dinh Park
Budc 1: Uédc luong ham hoi quy géc cho
du c6 hién tuong phuong sai thay doi.
Budc 2: Tinh €], Ine?, InX,
Budc 3: Udc lugng ham MH hoi quy
Inel =B, +B,InX; +¢,
Budc 4: KD gia thuyét H,:B, =0 tacla
“khéng cé hién twong phwong sai thay doi”
% Néu bac bo H,, r}ghia la c6 hién tugng
phuong sai thay doi.
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=
7 . 2 *A ] .
U6ce lwgng MH: Ine? =B, +B, InX; +¢, 1.5.3. Kiém dinh Gleiser
Dependent Variable: LOG(RESID*2 : A . .
Method. Least Squares ( } Tuong ty nhu kiém dinh Park, sau khi thu
Date: 06/08/12 Time: 21:09 . A 2 : A R I
Sample: 120 duoc cac phan du e;, Gleiser d€ nghi dung
Included observations: 20 |ei| — B] + BQXi + E;
Variable Coefficient  Std. Error  t-Statistic  Prob.
|ei| =B, +B,yX; +g
C -8.529469 1.038973  -8.209520 0.0000
LOGIX) 2581552 0.330972  7.799916  0.0000 | | B B 1
C|=Pthy=—*¢
R-squared 0.771686 Mean dependent var -0.553733 ! Xi !
Adjusted R-squared 0.759002 5.D. dependent var 1.676648
S.E. of regression 0.823093 Akaike info criterion 2543145 1
Sum squared resid 12.19468 Schwarz criterion 2642718 |ei| = Bl + Bz —— t§
Log likelihood -23.43145  F-statistic 60.83870 w’Xi
Durbin-Watson stat 1516201  Prob(F-statistic) 0.000000 r B s A X ‘A
Trong do6 e, 1a sai s6 ngau nhién
Udc lwgng MH 1: [e]| =, +B,X; +¢; Uédc lwgng MH 2: [e;|=B, +B,yX; +&
Dependent Variable: ABS(RESID) Dependent Variable: ABS(RESID)
Method: Least Squares Method: Least Squares
Date: 06/12M12 Time: 22:00 Date: 06/12/12 Time: 22:03
Sample: 120 Sample: 120
Included observations: 20 Included observations: 20
Variable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient ~ Std. Error  t-Statistic  Prob.
C -0.166276  0.191084  -0.870170  0.3957 C -1.070759  0.338661 -3.161740  0.0054
X 0.045755  0.006923 6608966  0.0000 SQR(X) 0422536  0.067597 6250797  0.0000
R-squared 0.708164 Mean dependent var 0.982184 R-squared 0.684611  Mean dependent var 0.982184
Adjusted R-squared  0.691951  S.D. dependent var 0.640368 Adjusted R-squared ~ 0.667090  5.D. dependent var 0.640368
S E. of regression 0355419  Akaike info criterion 0.863598 S.E. of regression 0.369482  Akaike info criterion 0.941211
Sum squared resid 2273802 Schwarz criterion 0.963171 Sum squared resid 2457307 Schwarz criterion 1.040784
Log likelihood -6.635981  F-statistic 43.67843 Log |lI|'(E|IhDL'|d -7.412107  F-statistic o 39.07246
Durbin-Watson stat 1.781207  Prob(F-statistic) 0.000003 Durbin-Watson stat 1.809645 Prob(F-statistic) 0.000007
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Uéc lwgng MH 3: e =B, +B2XL+8i

Dependent Variable: ABS(RESID)

Method: Least Squares

Date: 06/12/12 Time: 22:04

Uéc lwgng MH 4:

Dependent Variable: ABS(RESID)
Method: Least Squares
Date: 06/12/12 Time: 22:06

1
ei|:B1 +B2F+8i

1

Sample: 120 Sample: 120
Included observations: 20 Included obsemvations: 20
Variable Coefficient  Std. Error  t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic Prob.
C 1647269  0.1@7054  8.806400  0.0000 C 24532172 0325954 7.768500  0.0000
X -12.30281  2.880094 4271668  0.0005 1/SAR(X) -6.972226 1401908 -4.973384  0.0001
R-squared 0.503409 Mean dependentvar ~ 0.932184 R-squared 0.578795 Mean dependentvar  0.982184
Adjusted R-squared 0475821 S.D. dependent var 0.640368 Adjusted R-squared  0.555395  S.D. dependent var 0.640368
S.E. of regression 0463628  Akaike info criterion 1.395172 S.E. of regression 0426989 Akaike info criterion 1.230525
Sum squared resid 3.869120 Schwarz criterion 1.494745 Sum squared resid 3.281761  Schwarz criterion 1.330098
Log likelihood -11.95172  F-statistic 18.24715 Log likelihood -10.30525  F-statistic 2473455
Durbin-\Watson stat 1610693  Prob(F-statistic) 0.000459 Durbin-VWatson stat 1.659035  Prob(F-statistic) 0.000098

1.5.4. Kiém dinh White
White khong doi € phai c6 phan phdi
chuan. Pay 1a mot kiém dinh tong
quat v€ sy thuan nhat ctia phuong sai.

Xét mo hinh hdi quy ba bién sau

Y=, B, X, +B,X;+ &

1.5.4. Kiém dinh White
>B1: Udc luong va thu duoc cac phan du e
>B2: Ubc lugng md hinh

e =a, +a,X, +a, X, +0,X; + o, X +a, X, X, +V

Trong d6 phai c6 hé sb chin. Xét hé sb

xac dinh R* ctia mo6 hinh nay.

>B3: H,“Phuong sai cta sai s6 ngau nhién
khong do1”
>B4: Néu nR>>y2(k-1), bac bo GT H,.
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Kiém dinh White ¢6 thé m& rong cho mo
hinh hdi quy c6 k bién bt ky

Vi du: Bang sau cho biét s6 liéu vé
doanh thu (Y), chi phi quang céo (X2),
tién lwong cua nhan vién tiép thi (X3)
ctia 12 cong nhan (don vi 1a triéu dong).

STT|1 |2 |3 [4 [6 [6 |7 |8 |9 |10 |11 |12

Y 127149 | 106 | 163 | 102 | 180 | 161 | 128 | 139 | 144 | 150 | 138

Xoi [18 |25 [19 |24 |15 |26 |25 [16 |17 |23 |22 |16

Xg [10 |11 |6 |16 |7 |17 |14 [12 |12 |12 |14 |15

Ham SRF: Y =32.28+2.51X, +4.76X,

Do thi phan du

RESID

o

-6 T T T T T T T
100 110 120 130 140 150 160 170

180
Y_HAT
2 Heteroskedasticity Test: White
oA . .
1.5.4. Klem dlllh ‘; hlte F-statistic 0843820 Prob. F(5.6) 05645
° Obs*R-squared 4954369  Prob. Chi-Square(5) 04215
Scaled explained 5SS 2.033496 Prob. Chi-Square(3) 0.8445
\ \ 7
b} hY A M ~ A ~
» Nhin vao d6 thi phan du ta thay do TestEquatin
. * . * DependentVariable: RESID*2
A o A A A . Method: LeastSquares
rong cua phan du khong thay doi khi Date:07/2813 Time: 16:21
Sample: 112
~ - A Y - A \ A Included observations: 12
Y tang' Vay kha nang mo hlnh khOl'lg Variable Coefficient  Std.Error  t-Statistic Prab
5
9 ‘A . A e
xay ra hién tuong phu’o'ng sail thay doi. c 3022918 2010720 1503394 01834
¢ ¢ X2 3171005 2036090 1557400  0.1704
. .2 A . , .2 X242 -0.879882  0.520465  -1.690568  0.1419
X2*%3 0206625 0536312 0385270 07133
Dung kiém dinh White, phat bieu GT )
X342 -0.075395 0534322 -0.141104  0.8924
7 -
. 1 o1 1 QA A A1 R-squared 0.412864 Mean dependentvar 12.01891
HO . Phuong Sal Cua sal SO NN khong dOl Adjusted R-squared -0.076416 S.D. dependentvar 15.16494
S.E. of regression 15.73369 Akaike info criterion 8.656339
Sum squared resid 1485.295 Schwarz criterion 8.898792
p_Value =04215>a Loglikelihood -4593803 Hannan-Quinn criter 8566574
F-statistic 0.843820 Durbin-Watson stat 2579780
Prob(F stafistic] 0564521
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1.6. Bién phap khic phuc

2. Pa c0Ong tuyén
Co62cachxirly:

> Khi biét o7, ta ¢6 thé ding phuong phép 2.1. Pinh Nghia
binh phuong nhé nhét c6 trong s6 d trinh 2.2. H@u qllfl
bay & trén. , o en n X
> Khi chua biét o2, ta can thém nhiing gia 2.3. Pha,t hi¢n da cong tuyén
thuyét nhét dinh v& 2 va bién di mé hinh 2.4. Khac phuc
hoéi quy gdc vé md hinh ma phuong sai
khong dbi.
Pa cong tuyén la gi ? 2.1. Dinh nghia
> Theo gia thiét ctia phuong phap OLS thi > Xét ham hoi quy tuyén tinh k bién
cac bién doc 1ap trong mo hinh khéng co Y =B +BX, 4.4 BX, +e

mdi twong quan tuyén tinh véi nhau. . ) .
PO o » Néu ton tai  A,,A,,..., A, khong dong
» Neéu gia thiét nay vi pham thi m6 hinh s s
. A A X thot bang 0 sao cho
xdy ra hién tuong da cong tuyén.

» Nhu vay, da cong tuyén la hién twong ma Xy A Xy 4 Xy =0

cac bién doc 1ap trong mo hinh phu thudc » Ta ndi gitta cac bién X, (i=23,..k) Xay
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2.1. Dinh nghia

» Neu X, +4,X, +.. 44X, +V =0
Vi V 1a mot sai s6 ngﬁu nhién, ta n61
giita cac bién X, (i=2,3,...,k) xayra
hién tugng da cong tuyén khong hoan

hao.

Vi dy. Gia st ta c6 bang dir liéu gia dinh nhu
sau

2/10/15(18| 24 | 30
50|75|90(120|150
52/75|97129/152
2/ 0|79 2

> | X| X

WooF(w

o

Ta théy réng
X=X, +e; X, =5X,; X; =5X, +e
o =17, . ~0.996

2.2. Hau qua

Céc hé sb hdi quy khong xac dinh

Thi
n 5 n 5 n n 5
. Zyixz,i Z 2~ "*Z YiXy 4 Z X5 0
B — =1 i=1 i=1 i=1 - =
2 5 .
S 2 12N w2 a2 N2 0
Xoit ZXZ,i - ZXZJ
=] i1 =)

Do do, néu x;; = 7.X,;,

voi 2 1a mét hang sb khac 0

Phuong sai va hi¢p phuong sai 16n

~ G
var (py )= 5
Exii(l—l’;a]
=1
2
. 4
var(\[ﬁa_): T 2 -
Exa,itl_rz,a}
=1
o~ -, .c°
cov Bz, Bs ) = —
-z St
=1 =1

vi- Nén khoang tin c@y réng hon jvar(f,)
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Tysd t= P, khong c6 y nghia

()

-Tysbt= B{ khong cé y nghta
se (BZ)
Do d6 néu tadungtysé t= BZA
se(f,)

dé kiém dinh gia thiét

H:p,=0
nén_khi c6 hién tuong céng tuyén cao thi sai sb
chuan sé rat 16n lam cho gia trj t nhé di, ket qua lam
tang kha nang chap nhan H. :

2.2. Hau qua

> R? Cao nhung ty sb t nho.

> DAu ciia cac hé sé hoi c6 thé sai.

»>Thém vao hay bét di cac bién cong
tuyén v6i cac bién khac, mo hinh s&
thay d6i vé dau hoic thay doi vé do 16n
cua céc udc luong.

*Tom lai: Dau hiéu chi yéu cia da

cOng tuyen la lam tang sai s0 chuan.

2.3. Phat hién da cong tuyén

1) Hé s6 R? 16n nhung ty s6 t nho

> Déu hiéu nay thé hién nghich Iy 1a cac
hé sb hoi quy c6 thé sai so v6i thyc té.

» Nhuoc diém: Chi thé hién 1o khi co

da cong tuyén & muc do cao.

2.3. Phat hién da c0Ong tuyén
2) Hé s6 twong quan 1, , gilra cac cdp bién
giai thich cao: Hé s6 nay duoc tinh bai

n

> (x-X)(7-7)

i=1

T. =

R Y

i=1 i=1
Luu y: Ta c6 thé dung ma trin trong quan
Theo Kennedy, néu hé sé twong quan tir 0.8
tré 1én thi da cong tuyén tré 1én nghiém trong.

10
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2.3. Phat hién da cong tuyén
3) Dung mé hinh hdi quy phu
> Hoi quy cua mdi bién doc 1ap theo
cac bién doc 1ap con lai. Tinh R} va F
» Kiém dinh gia thuyét H,:R?>=0
> Néu ta bac bo H, thi mo hinh xay ra
hién tugng da cOng tuyen.

2.3. Phat hién da cong tuyén
4) Dung nhan tir phong dai phuong sai (VIF)

VIF. =

Trong d6 R} la h¢ s6 xé4c dinh cia mo
hinh hdi quy phu.

Néu VIE,>10 thi X; c6 da cong tuyén
cao voi cac bién giai thich khac.

2.4. Khac phuc

>Loai trir mot bién doc 1ap ra khoi mé
hinh.

* Budc 1. Khao sat cap bién giai thich nao
co lién quan chat ché.

« Budc 2. Tinh R*ddi v6i cac ham hoi quy:
c6 mat ca hai bién doc lap, khong c6 mat
mot trong hai bién doc 1ap.

* Budce 3. Loai bién nao ma gia tri R? tinh
dugc khi khong c6 mat bién doc lap do la
16n hon.

2.4. Khic phuc
»Thu thap thém sé liéu hodc 1y mau mai

2
(&

Var(f%z) =—

D k(-5

i=1
Khi ¢& mau ting, Y <, néi chung sé& ting
. ’ y . i=l ’ .
va khi do voi r,; cho trude, phuong sai
cua B, s€ giam va diéu nay gitp ta udc

lugng B, chinh x4c hon.

11
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Vi du. Khao st chi tiéu cho tiéu dung, thu nhap va
sLp giau co ta cé bang s6 liéu sau

Y|70]| 65 | 90 | 95 | 110 | 115 | 120 | 140 | 155 | 150

X,| 80| 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260

X, |810]1009|1273| 1425|1633 1876|2052 | 2201 | 2435|2686

Trong do
Y : Chi tiéu cho tiéu dung ($)
X, : Thu nhap ($)

X, : Su giau ¢o ($)

Ta c6 db thi phan tan cla Y theo tirng bién X, va
X, nhu sau
2800

2400 .

2000 .

1600 .

1200 iz ; x3
800 =

400

60 BIU 100 120 140 160

Ta c6 két qua hdi quy nhu sau

Variable Coefficient | Std. Frror | t- Statistic Proh.
C 24.77473 6.752500 3.668972 0.0080
X, 0941537 0.822898 1.144172 0.2902
X -0.042435 0.080664 -0.526062 06151

)

R - squared | 0.963504 Adjusted R -squared 0.953077

Ma tran twong quan gitra cac bién

Correlation Matrix

w2 | %3 | i
2| 1000000 0998962  0.980847
®3| 0998962 | 1.000000 0.978100
_¥ | 0930847 | 0973100 1.000000

- Xét cac mé hinh hdi quy cla Y theo tirng bién :
Héi quy Y theo X,, ta c6 két qua
=24.45455+ 0.509091X, ; R* =0.962062
H6i quy Y theo X,

+ < +

~

Y =24.41104 + 0.049764X, ; R* =0.956679
- Xét mé hinh héi quy phu clia X; theo X,
X;=7.545455+10.19091X, ; R? =0.997926
- Ngoai ra ta co gia tri

VIF - 1

—= ~ 482.16901
1-r;, 1-0.997926

12
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Két luan X5, X5 Co tuong quan tuyén
tinh kha cao (r2’3 = 0,998962) . Do @6 mo
hinh trén x4y ra hién tuong da cong
tuyén. Vay dé han ché hau qua cua da
cong tuyén trong mo hinh trén, ta c6 thé
giai quyét theo phuong phap loai trir

bién doc lap.

3. Tu twong quan

3.1. Nguyén nhan
3.2. Hau qua
3.3. Phat hién tu twong quan

3.1. Nguyén nhan
i) Mot s6 nguyén nhan khach quan
Qudn tinh: Cac chudi thoi gian nhu:
tong san luong, chi sd gia, that nghiép. ..
mang tinh chu ky. Khi d6 cac quan sat ké
tiép c6 nhidu kha niang phu thudc vao
nhau.
Hien tuwong mang nhén: 1a hi¢n tuong
mot bién can mot thoi gian tré,dé phan
ung lai véi su thay doi cua bién khée.

3.1. Nguyén nhan

i) Mot s6 nguyén nhan khach quan
Cdc do tré - Trong chudi thoi gian, ta
gip hién tuong bién phu thudc & thoi
ky t phu thuoc vao chinh né ¢ thoi
ky t-1 va cac bién khac.
Vi du: Mo hinh sau

Y, =B, +B,X, +Y_ +¢,

13
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3.1. Nguyén nhan
ii) Mot sé nguyén nhan chii quan
o Xuly s6 liéu: do viée “lam tron”
s6 liéu — loai bo nhitng quan sat
“gai goc”.
% Sai léch do mé hinh: B sot bién,

dang ham sai.

3.2. Hau qua

»>Cac ude luong OLS van 1a udc lugng
tuyén tinh, khong chéch nhung khong
con hiéu qua nira.

»Udc lugng cua phuong sai bi chéch
nén kiém dinh t va F khong hiéu qua
nlra.

» Thuong R*> dugc udc lugng kha cao so
voi gia tri thyc.

»Sai s chuin cua céc gia tr1 du ba
khong con tin cdy nira. :

3.3. Phat hién tu twong quan
3.3.1. Phuong phéap d6 thi

» Ta v& dd thi ctia phan du e; theo
e.,. Néu e, dong bién theo e, ,.
Thi ta két luan c6 hién tu tuong

quan

3.3. Phat hién tu twong quan
3.3.2. Kiém dinh d ctia Durbin - Watson

Théng ké d ctia Durbin — Watson xac

dinh boi

Z(et _et—l)z ~
d=5= ~2(1-p)
pI

t=1

14
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3.3.2. Kiém dinh d ctia Durbin - Watson
Trong do

1a mot wdc lugng cua hé sé twong quan p.
Khi d6 ta c6 thé dung bang két qua dé
kiém tra vin dé ty twong quan.

3.3.2. Kiém dinh d cua Durbin - Watson

Kiém dinh Durbin Watson, dung trong

truong hop tu tuong quan bic nhét;

Khong c6 gia tri tré ctia bién phu thudc

1a bién giai thich; Khong mét quan sat.
Khong di chirng

cir dé két luin
—— TTQ

am

TTQ |[——
duwong

0 d  dy 2 4d, 4d. 4

3.3.2. Kiém dinh d ctia Durbin - Watson

Trong thuc té, kiém dinh Durbin

Watson, nguoi ta sir dung quy tac sau

« Néu 0<d<1 M5 hinh co ty tuong
quan duong.

e Néu 1<d<3 Mo hinh khong co tu
tuong quan.

« Néu 3<d<4 M0 hinh co tu tuong
am.

Vi du. Cho cac s6 liéu vé nhu cau vé kem (Y don vi
. pints = 0.473 lit) va thu nh&p hang tuan cla gia
dinh (X don vi USD).

Y X Y X Y X Y X

0.386| 78 |0.381| &2 |0.269| 76 |0.326| 92

0.374| 79 | 047 | 80 |0.256| 79 |0.309| 95

0.393| 81 |0.443| 78 |0.286| 82 |0.359| 96

0.425| 80 |0.386| 84 |0.298| 85 |0.376| 94

0.406| 76 |0.342| 86 |0.329| 86 |0.416| 96

0.344| 78 |0.319| 85 |0.318| 83 |0.437| 91

0.327| 82 |0.307| 87 |0.381| 84 |0.548| 90

0.288| 79 |0.284| 94

15
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Hbi quy Y theo X ta duoc két qua 3.3. thr‘t hi¢n ty twong quan
Dependent Variable: Y 3.3.3. Kiém dinh Breusch - Godfrey (BG)
Method: Least ngare.s . , . N
g:‘rﬁbg??%’ga Time: 14:34 »Xét mo hinh hoi quy: Y, =B, +B,X, +e,

Included observations: 30

Trong do cac e, co ty tuong quan bac p

Variable Coefficient  Std. Error  t-Statistic  Prob.
€ =P TPC, T+ P8, TE
c 0.316715 0.168665 1.877771  0.0709 . ,
X 0000505 0001988 0253942 0.8014 €, thoa man cac gia thuyet cua OLS
R-squared 0.002298 Mean dependent var 0.359433

Adjusted R-squared  -0.033334  S.D. dependentvar  0.065791 »Voi gia thuyét H,:p, =p,=..= p, =0

S.E. of regression 0.066878  Akaike info criterion -2.507551

Sum squared resid  0.125235  Schwarz criterion 2414133 (khong c6 tu twong quan bac p)
Log likelihood 3961326  F-statistic 0.064487
Durbin-¥Watson stat 0.392752  Prob(F-statistic) 0.801396 6
3.3.3. Kiém dinh Breusch - Godfrey (BG) Vi vi du trén: Hoi quy cia Y theo X
Cac budc tien hanh kiém dlnh BG nhu sau Dependent Variable: Y
i s Method: Least Squares
>B1: Ubec lu'orng mo hinh: Y, =B, +B,X, +e, Date: 02/29/08 Time: 14:34
. ) Sample: 130
béng phlIO’ng phép OLS Included observations: 30
>B2 Ué’C lu:orng 1’1’16 hil’lh Variable Coefficient  Std. Error  t-Statistic Prob.
_ C 0.316715 0.168665 1.877771 0.0709
& =B +B.X +pe P, et P, +V X 0000505 0001983 0253942  0.8014
Tur két qua cua udc lugng ta tinh dugce R* R-squared 0002298 Mean dependent var  0.359433
. Adjusted R-squared  -0.033334 S.D. dependent var 0.065791
>»B3: Véin du lé’n, ta coO (l’l—p) R? ~ XZ(P) S.E. of regression 0086878  Akaike info criterion  -2.507551
, Sum squared resid 0125235 Schwarz criterion 2.414138
. A _ 2 2 4 A Log likelihood 3961326  F-statistic 0.064487
»B4: Néu (n-p)R*>y.(p) bac bo H,. Durbin-Watson stat 0392752  Prob(F-statistic) 0.801396

63 64

16
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Db thi phan dw

.04 4

RESID

.00 4
-.04 1 o ® o o

-.08 4 o

-12 T T T T T
-12 -08 -04 00 .04 .08 .12

RESID1

Ereusch-Godfrey Sernal Correlation Lk Test:
F-statistic 2517764  Probability 0.000001
Obs*R-squared 19.78460  Probability 0.000051
Test Equation:
Dependent “ariable: RESID
hethod: Least Squares
Date: 0229008 Time: 14:39
Presample missing wvalue lagged residuals set to zero.
“Wariable Coefficient Std. Error t-Statistic Frob.
c -0.132640 0. 105564 -1.256455 0.2201
s 0.001626 0.001249 1.302495 0.2042
RESIDI-1) 1.160705 0217751 5.330431 0.0000
RESIDI-2) -0.259322 0.229175 -1.131547 0.26582
R-squared 0.659457 fean dependent var 3.T9E-1T
Adjusted R-=squared 0.620196 S.0. dependent war 0.065715
S.E. of regression 0.040499  Akaike info criterion -3.451518
Sum squared resid 0.042644 Schwarz criterion -3.264692
Log likelihood 8577277 F-statistic 16.78509
Durbin-**atson stat 2.007300  Prob(F-statistic) 0.000003

Véi vi du trén
>T;én hanh kiém dinh ty tuong quan bic 2
bang kiém dinh BG, ta dugc két qua sau:
p_value =0.000051< o

»Bac bo H,, nghia la c6 tu twong quan bac 2

>Néu dung KD Durbin Watson, ta c¢6
a=0.05n=30,k' =1, d, =1.35;d, =1.49

>Két qua HQ cua Y theo X, ta c6 gia tri

d=0.392752 tacla 0<d<d,,nén mo hinh
c6 tu twong quan bac 1.

3.4. Khic phuc tr twong quan

1) Dung udc lugng voi ma tran Newey -

West

2) Dung GLS (Generalized Least Squares)
3) Cac md hinh chuyén dung cho diy s

thoi gian (Kinh té luong nang cao)

17



3.4. Khic phuc tu twong quan

1) Dung udc lugng voi ma tran Newey - West
Equation Estimation (X
Options

Coefficient covariance matrix ARMA options

HAC (Mewey-iest) -

[71d.f. Adjustment

OLS/TSLS
Backeast MA terms

Iteration contral
Weights

e

Display settings

EViews default

Derivatives

) Accuracy
Speed

Use numeric only

1/21/2014
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MOT SO PE THAM KHAO

beé 1
Cau 1. Gia str ¢6 s0 liéu thong ké vé 1ai suat ngan hang va tong von dau tu trén dia ban

tinh A qua 5 nam lién tiép nhu sau :

Lai sudt ngan hang (%) 10 12 15 18 20

Tong von dau tu (ti dong) 50 48 40 37 35

a. Hay udc luong ham hoi quy tuyén tinh cua tong dau tu theo 13i sudt ngan hang va néu
¥ nghiia ctia cac hé s6 hdi quy tim dugc.

b. Tinh hé s6 x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cay cua hé sb hoi quy téng thé B, , véi do tin cay 95%.

d. Dy bao gia tri trung binh ctia tong von dau tu khi 13i suat ngan hang 1a 13%, véi do
tin cay 95%. Giai thich két qua.

e. Voi mic ¥ nghia 5%, hiy cho biét I4i sudt ngén hang c6 anh hudng dén tong
vbn dau tu khong?

f. Hiy viét ham hoi quy khi don vi tinh cuia tong vén dau tu 1a triéu dong.

g. Ta c6 két qua khi dung kiém dinh White nhu sau :

White Heteroskedasticity Test:

F-statistic 1.030339  Probability 0.492529
Obs"R-squared 2537357 Prabability 0281203

C6 phuong sai thay d6i trong mo hinh khong, tai sao?
Céu 2. Nguoi ta cho rang tong von dau tu (Y : ti dong) khong chi phu thudc vao 14i suit
ngan hang (X, : %) ma con phu thudc vao téc do tang truong GDP (X3 :%). Voi s licu
gdm ¢6 20 quan sat, ngudi ta udc lrong dwge mé hinh sau :
Y
t

40,815 - 1,012X, + 2,123X;

R? = 0,901
(2,748) (-2,842) (3,485)

a. Néu ¥ nghia cta cac hé sb hdi quy riéng?
b. Tim khoang tin cdy ctia cac hé sd hdi quy tong thé véi do tin cy 95%.
c. V&1 mure y nghia 5%, mo hinh trén c6 phu hop khong?

d. Tinh hé s x4ac dinh mé hinh ¢6 hiéu chinh.



bé 2
Céu 1. Bang sau ddy cho chudi thoi gian vé mirc tiéu dung (Y : don vi 100000 VND) va
thu nhap (X : don vi 100000 VND). Tinh theo diu ngudi va tinh theo gia ¢b dinh nim
1980 trong thoi ky 1971 — 1990 ¢ mdt khu vuc :
Nam Y X Nam Y X
1971 48,34 52,02 1981 52,17 63,36
1972 48,54 52,41 1982 60,84 67,42
1973 47,44 51,55 1983 60,73 67,86
1974 54,58 58,88 1984 76,04 83,39
1975 55,00 59,66 1985 76,42 84,26
1976 63,49 68,42 1986 69,34 77,41
1977 59,22 64,27 1987 61,75 70,08
1978 57,77 63,01 1988 68,78 77,44
1979 60,22 65,61 1989 67,07 75,79
1980 55,40 61,05 1990 72,94 81,89

Gia st Y va X ¢6 quan hé tuyén tinh

a. Hay udc lugng ham hoi quy ctia mire tiéu dung phu thudc vao thu nhap va néu y
nghia kinh té ctia cac hé sd hdi quy tim dugc.

b. Tinh hé s x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cay cta cac hé sb hdi quy tong thé, véi do tin cay 95%.

d. Dy béo gi4 tri trung binh va c4 biét ciia mirc tiéu dung khi thu nhap 14 8 triéu dong,
v6i do tin cay 95%. Giai thich két qua.

e. V&i mirc ¥ nghia 5%, hdy cho biét khi thu nhap thay d6i c6 anh huong dén mirc
ti€éu dung khong?
Céu 2. Nguoi ta cho rang chi tiéu cho miat hang A (Y : ngan déng/thang) khong chi phu thude
vao thu nhdp ctia ngudi tiéu dung (X : triéu dong/thang) ma con phy thude vao gi6i tinh cua
nguoi do (D =1 néulanam; D = 0 néu 1a ntr). Voi s liéu cia mot mau co kich thude n = 20

nguoi ta da udc lugng mo hinh sau :

Y = 007 + 0332D + 0,164X — 0,098XD
t = (1,947) (6,608) (11,658) (-5,303)
R? = 0,974

a. Hay néu y nghia cua cac hé s6 hoi quy.



b. Hay uéc luong cac hé s hdi quy, véi do tin cay 95%.

c. Néu ¥ nghia hé sé xac dinh mé hinh va kiém dinh sy phu hop ctiia mé hinh véi
murc y nghia 5%.

d. Chi tiéu vé loai hang A ciia nam va nit c6 giong nhau hay khéng? Két luan véi

muc y nghia 1%.

bé 3
Cau 1. Bang sau cho biét s6 liéu vé tong thu nhap (X : ty USD) va mirc thué (Y : ty USD) cua
mdt Doanh nghiép.
X Y X Y

14,95 1,84 291,69 43,14

17,83 2,53 148,63 22,33

7,42 0,95 168,78 2331

99,26 14,55 148,23 19,74

14,14 1,88 75,26 10,07

67,09 10,85 181,32 26,72

Biét rang Y va X c6 quan hé tuyén tinh voi nhau

a. Hay udc luong ham hdi quy ctia Y theo X. Giai thich ¥ nghia kinh t ciia cac hé s6 hoi
quy nhan dugc.

b. Tinh hé sb xac dinh mé hinh va giai thich y nghia ctia két qua nhan duoc.

c. Tinh hé s6 co dan ctia Y theo X tai diém ()_(,7) va gii thich y nghia két qua nhan duoc.

d. Tim khoang tin cdy cho cac hé s6 hdi quy tong thé véi do tin cay 95%.

e. Tim khodng tin ciy cho phuong sai nhiéu véi mic y nghia 5%.

f. V6i mitc ¥ nghia 5%, hdy cho biét khi thu nhap thay doi c6 anh huong dén mirc thué
khong ?

g. Vi muc tong thu nhap Xo =170, hay du bao gia tr1 trung binh va gia tri c4 biét cua
murc thué voi do tin ciy 95%. Giai thich két qua.
Céu 2. Khao sat sy lién hé giira san luong (Y : don vi tAn/ha) theo phan bon hoa hoc
(X5: don vi tan/ha) va thudc trir sdu ( X3 : don vi lit/ha) bang cach dua vao két qua cua

mo hinh hdi qui bdi duge cho trong bang sau.



Dependent Wariable: SAMLUOMNG
Method: Least Squares

Date: OB/24/08 Time: 21:27
Sample: 110

Included observations: 10

“Yariahle Coefficient  Std. Error t-Statistic Prab.

o 32.30041 1.444532 2236047 0.0000
PHANHOAHOC 0875788 0221455 2600043 003554
THUOCTRUSAL 1202950 0236743 5081247 0.0014

R-squared 0.993534  Mean dependent var 5710000
Adjusted R-sguared 0991687 5.D. dependent var 13.66835
=.E. of regression 1.237094  Akaike info criterian 3.506733

Sum squared resid 1071282 Schwarz criterion 3.597508
Log likelihood -14.63366  F-statistic 37 8252
Durbin-YWatson stat 214587723 ProbiF-statistic) 0.00a000

a. Viét ham SRF. Giai thich y nghia cac hé s6 hoi quy.

b. Phin hoa hoc c6 anh huéng dén san luong hay khong? Két ludn v6i mic ¥
nghia 5%.

c. Mb hinh trén c6 pht hgp hay khong? Két luan véi mirc ¥ nghia 5%.

d. M6 hinh trén c6 xay ra hién tugng tu twrong quan hay khong?

e. Dy bao (diém) gia tri trung binh cta san lugng khi phan hoa hoc 14 20 tan/ha va
thude trir sdu 16 lit/ha.

Dé 4

Céu 1. Khao sat doanh sb ban ctia mot loai hang Y (triéu dong/thang) va chi phi quang
cao X (triéu d@)ng/théng) o0 mot khu vuc, nguoi ta thu duge bang sb liu sau :
Y 52 53 55 56 56 58 60 | 64 | 68 70
X 3 3 4 5 5 6 7 7 6 8

Gia st Y va X c¢6 quan hé tuyén tinh
a. Hiy udc lwong ham hdi quy ctia Y theo X va néu ¥ nghia cta cac hé s6 hdi quy tim
duoc.
b. Tinh hé s x4c dinh mé hinh va giai thich ¥ nghia.
Tinh hé s co dan cua Y theo X tai ()_(, 7) va néu y nghia.

c. Tim khoang tin cdy cho cac hé s6 hdi quy téng thé, voi do tin cdy 95%. Néu y
nghia két qua.

d. Tim khoang tin cdy cho phuong sai nhiéu véi mirc y nghia 5%.



e. Dy béo gid tri trung binh cta doanh s6 ban khi chi phi quang céo 1a 9 triéu
dong/thang, véi do tin cay 95%. Giai thich két qua.

f. Véi mtrc ¥ nghia 5%, hay cho biét chi phi quang cdo anh hudng dén doanh sb
ban hay khong?

g. Ta c6 két qua khi dung kiém dinh White nhu sau :

White Heteroskedasticity Test:

F-statistic 0.882593  Probability 0455176
Obs*R-zguared 2013861  Probahility 0. 3h5334

C6 phuong sai thay d6i trong mo hinh khong, tai sao?

h. Ta c6 két qua sau khi dung kiém dinh BG nhu sau :

Breusch-Gaodfrey Serial Correlation LW Test:

F-statistic 1.996871  Probability 0.200512
Obs™R-squared 2219518 Probahility 0136276

C6 tu tuong quan bac nhit trong md hinh khéng, tai sao? Két luan v6i muc ¥ nghia
5%.
Céu 2. V6i s6 lidu cia mAu trén nhung thém vao bién Z (Z = 0 : néu khu vuc ban ¢ nong

thon; Z = 1: néu khu vuc ban & thanh phd). Ta c6 md hinh sau :

Y = 42,88 + 3,1769X - 1,67Z
se = (3,875) (0,6825) (2,218)
R? = 0,756

a. Néu ¥ nghia cta cac hé sb hdi quy riéng?

b. Tim khoang tin cdy cho cac hé s hdi quy tong thé, véi do tin ciy 95%.

c. Theo ban thi khu vyc ban c¢6 anh huong dén doanh sb ban khong? Két luan véi
murc y nghia 5%.

d. V61 mtc y nghia 5%, mo hinh trén c¢6 phu hgp khong?

e. Ban chon m6 hinh ¢ cau 1 hay cau 2, tai sao?

pé s
Cau 1. Bang sau cho biét sb liéu vé thu nhap kha dung (X : 100.000 VND) va chi tiéu cho tiéu
dung (Y : 100.000 VND).



X Y X Y
65,61 60,22 84,26 76,42
61,05 55,41 7741 69,34
63,36 57,17 70,08 61,75
67,42 60,84 77,44 68,78
67,86 60,73 75,79 67,07
83,39 76,04 81,89 72,94

Biét ring Y va X c6 quan hé tuyén tinh v6i nhau.

a. Hay udc luong ham hoi quy ciia Y theo X. Giai thich ¥ nghia kinh & ciia cac hé s6 hoi
quy nhan dugc.

b. Tinh hé sb xac dinh md hinh va giai thich y nghia ctia két qua nhan duoc.

c. Tinh hé s6 co din cia Y theo X tai diém ()_(,\_() va giai thich y nghia két qua nhan duoc.

d. Tim khoang tin city cho céc hé s6 hdi quy tong thé véi do tin cay 95%.

e. Tim khoéng tin ciy cho phurong sai nhiéu véi do tin cay 95%.

f. V&i mic y nghia 5%, hdy cho biét khi thu nhap thay dbi c6 anh huong dén chi tiéu
khong ?

g. Hay du béo gia tri trung binh va gia tri ca biét cua chi tiéu khi mirc thu nhdp kha dung la
8,5 triéu dong, voi do tin ciy 95%.
Céu 2. Nguoi ta cho rang chi tiéu cho miat hang A (Y : ngan ddng/thang) khéng chi phu thude
vao thu nhap ctia ngudi tiéu dung (X : triéu dong/thang) ma con phy thudce vao gidi tinh cua
ngudi d6 (D = 1néu 1a nam; D = 0 néu 1a ni¥). V&i s liéu ctia mot mau b kich thude n = 20
nguoi ta da udc luong mo hinh sau :

Y = 96458 + 3892X - 8415D - 6,525XD
se = (33,228)  (11,312)  (4,207)  (1,812)

a. Hay néu y nghia ctia cac hé sé hdi quy.

b. Hay udc lugng cac hé sd hdi quy, voi do tin cay 95%.

c. Chi tiéu vé loai hang A ctia nam va nit ¢6 gidng nhau hay khong? Két luan véi
mirc ¥ nghia 1%.

Pé 6



Céu 1. Cho cac s6 lidu ctia Y (chi tiéu tiéu dung c4 nhan) va X (tong san pham qudc noi)
trong cac nam 1980-1991 cua Hoa ky cho trong bang sau: (don vi tinh la ti d6 la nam

1987)

Nam Y X Néam Y X
1980 2447,1 | 3776,3 1986 2969,1 | 4404.,5
1981 2476,9 | 3843,1 1987 3052,2 | 45399
1982 2503,7 | 3760,3 1988 3162,4 | 4718,6
1983 2619,4 | 3906,6 1989 32233 4838
1984 2746,1 | 4148,5 1990 3260,4 | 4877,5
1985 2865,8 | 4279,8 1991 3240,8 4821

Gia sir Y va X c6 quan hé tuyén tinh

a. Hay uéc lwong ham hdi quy ctia chi tiéu tiéu ding c4 nhan phu thude vao tong san
pham qudc noi va néu ¥ nghia kinh té cia cac hé sé hdi quy tim dugc.

b. Tinh hé s6 x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cta cac hé s6 hoi quy tong thé, véi do tin ciy 95%.

d. Dy béo gia tri trung binh va c4 biét ctia chi tiéu tiéu ding c4 nhan khi tong san pham
qudc ndi 13 5000 ti d6 la, vai do tin cay 95%. Giai thich két qua.

e. Vi mic y nghia 5%, hiy cho biét khi tong san phim qudc noi thay ddi co dnh
huong dén chi tiéu tiéu dung c4 nhan khong?
Céu 2. Khao sat vé mdi lién hé giira murc tiéu dung cua ho gia dinh (Y) theo thu nhap

(X5) va tai san c6 kha nang chuyén d6i cao (X3) dugc cho trong cac bang két qua sau

Dependent Variable Y Included observations : 25

Variable Coefficient oStd Krror t_Statistic Prob.
C 33,87971 19,11513 1,772403 0,0902
Xq -26,00263 34,95898 -0,743804 0,4649
X3 G,709261 8,74055 0,767602 0,4509
R-squared 0,741695 F-statistic 31,58532

Adjusted R-squared

0,718213

Prob(F-statistic)

0,000



Correlation Matrix

Coefficient Covariance Matrix

X, X3 Y C Xy X3

Xq 1,00000 0,999995 0,857191 C 365,3883 128,3093 | -32,52119
X3 (,999995 1,00000 0,857438 Xy 128,3093 1222,132 -305,5593
Y 0,857191 0,857438 1,00000 X3 -32,52119 | -305,5593 | 76,39721

Dua vao cac bang két qua trén. Hay tra 10 cac cau hoi sau v6i mirc y nghia 5%.
a. Viét ham SRE. Giai thich y nghia cac hé s6 hoi quy.
b. M6 hinh trén c¢6 phu hop khong?
c. Tinh gia tri nhan tir phong dai phuong sai?
d. M6 hinh trén c6 xay ra hién turong da cong tuyén khong?

e. Tim d6 léch chuén cta (Bz - fi3) .

pé7
Khao sat tién luong Y (triéu ddng) cia mot gido vién theo sd nam cong tic X ( nam) va

ttnh d6 hoc van Z ta c6 bang so li€u sau :

Y 3 2,7 4 4,5 4 4,2 5 6 7 6
X 1 2 3 4 5 6 7 8 9 10
V4 TS | ThS | TS | TS | ThS | ThAS | TS | TS | TS | ThS

Céu 1. Gia st Y va X c6 quan hé tuyén tinh

a. Hay woc lugng ham hdi quy ciia tién luong theo s6 nim cong tic va néu y nghia ciia
cac hé sb hdi quy tim duoc.

b. Tinh hé s6 x4c dinh md hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cta hé s6 hdi quy tong thé B, , vo1 d) tin cdy 95%.

d. Dy bao gia tri trung binh ciia tién lvong khi s6 ndm cong tac 13 11 ndm, v6i do tin
cay 95%. Giai thich két qua.

e. V&i muc y nghia 5%, hay cho biét s6 ndm cong tac c6 anh huéng dén tién luong
hay khong?

f. Ta c6 két qua khi dung kiém dinh White nhu sau :

White Heteroskedasticity Test:

0.570505
1.991779

0. 4555596
0.3659395

F-statistic
Obs*R-squared

Probahility
Probahility

C6 phuong sai thay dbi trong mo hinh khéng, tai sao?



g. Ta co két qua sau khi dung kiém dinh BG nhu sau :

Breusch-Godfrey Serial Carrelation LM Test:

F-statistic 0022573  Probability 0.834793
Obs*R-=squared 0.032150  Probability 0.8576598

C6 tu twong quan bac nhat trong mé hinh khéng, tai sao?
Céu 2. V6i Z =0 : Thac si (ThS); Z =1: Tién si (TS). Ta c6 md hinh sau :

Y = 1,767 + 0,428X + 0,869Z
se (0,262) (0,036) (0,209)

R? = 0,957
a. Néu ¥ nghia cta cac hé sb hdi quy riéng?
b. Theo ban thi trinh d6 hoc van c6 anh huong dén tién luong khong? Két luan voi
mirc ¥ nghia 5%.
c. V&i mue y nghia 5%, mo hinh trén c6 phu hop khong?
d. Ta c6 két qua sau khi dung kiém dinh White nhu sau :

White Heteroskedasticity Test:

F-statistic 1.025204  Probability 0.475761
Obs*R-squared 4 5055987 Probahility 0.341536

C6 phuong sai thay d6i trong mo hinh khong, tai sao?

e. Ta c6 két qua sau khi dung kiém dinh BG nhu sau :

Breusch-Godfrey Senal Correlation LW Test:

F-statistic 0.108233  Probability 0.753345
Obs*R-squared 0177192 Praobability 0.673797

C6 tu twong quan bac nhit trong md hinh khong, tai sao?
f. Ban chon mo hinh ¢ cau 1 hay cau 2, tai sao?
Dé 8
Céu 1. Quan sat vé luong hang ban duoc cia mit hang A (Y-tdn/thang) va chi phi quang
c4o (X- triéu ddng/thang) & mot sé khu vuc ban hang, ngudi ta thu duge cac sd liéu sau:
X|2 (3|4 |5|5|6]6 7|78
Y [ 3232353436 |36|37 |38 |40/ 43

a. Hay udc lugng ham hoi quy tuyén tinh mau va néu y nghia cua cac hé s6 hoi

quy tim dugc.



b. Tinh hé s6 x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cua cac hé sd hdi quy tong thé, vdi do tin cay 95% va giai
thich y nghia.

d. Tim khoang udc lugng cho gia tri trung binh ctia Y khi chi phi quang cédo 1a 9
triéu dong/thang, voi do tin cay 95%. Giai thich két qua.

e. Tim khoang udc lugng cho gia tri c4 biét cua Y khi chi phi quang céo 1a 9 tri¢u
dong/thang, v6i d6 tin cdy 95%. Giai thich két qua.

f. Theo ban, chi phi quang céo c6 anh hudng dén luong hang ban duoc hay khong?
Két ludn véi mirc ¥ nghia 5%.
Céu 2. Sau ddy 1a ham hoi quy cta doanh sé ban (Y : triéu dong) theo gia ban (X : triéu

d6ng) va chi phi chao hang (Z : triéu dong) v6i ¢d mau 13 20 nhu sau :

Y = 5321 - 2124X + 2,678Z
t = (3,123) (4,221) (5,234)
R?=0,9

a. Hay néu y nghia cta cac hé sé hdi quy.

b. Kiém dinh sy phtt hop ctia mé hinh hdi quy, v6i mirc ¥ nghia 1%.

c. Chi phi chao hang c6 anh huéng dén doanh sé ban khong? Két luan voi mic y
nghia 5%.

d. Tinh hé s6 xac dinh mé hinh ¢ hiéu chinh.

pé o

Céu 1. Sb liéu vé Doanh sb ban (Y triéu dong) va Gia ban (X ngan dong/kg) cua mot loai
hang. Pugc cho trong bang sau :
Y| 10 |92] 9 |85] 8 78 |73 7 |65|63
X| 46 | 5|52 6 | 73 75|79 8 (85| 9

Gia sir Y va X c6 quan hé tuyén tinh

a. Hay uéc lugng ham hoi quy ctua Doanh sb ban phy thudc vao Gia ban va néu y
nghia cta cac hé s6 hodi quy tim duoc.

b. Tinh hé s x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cta cac hé s6 hdi quy tong thé, véi do tin cay 95% va giai
thich y nghia.

d. Dy béo gi4 tri trung binh ctia Doanh sb ban khi Gia ban 1a 7 ngan dong/kg, véi do tin
cay 95%. Giai thich két qua.
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e. Dy bao gia tri ca biét ciia Doanh s6 ban khi Gia ban 1a 7 ngan dong/kg, voi do tin cay
95%. Giai thich két qua.
f. Theo ban, Gia ban thay d6i c6 anh huéng dén Doanh s ban? Két luan v6i muc
y nghia 5%.
Céu 2. Ngudi ta cho rang muc luong (Y : triéu dong) khong chi phu thudc vao s6 nim cong tac
(X : nam) ma con phy thude vao trinh d6 hoc van ctia ngudi do (D = 1néu latién si; D = 0 néu
la thac si). Véi s6 liéu ctia mot mau c6 kich thude n = 10 nguoi ta da udc lugng mo hinh sau :
Y = 1,767 + 0,428X + 0,869D
se = (0,262) (0,036) (0,209)
a. Hiy néu y nghia ciia cac hé s6 hdi quy.
b. Hay uéc lugng cac hé s6 hdi quy B, véi do tin cay 95%.
c. Theo ban thi trinh d6 hoc van ¢6 anh huong dén lvong khong? Két luan véi mirc
y nghia 5%.
Dé 10
Cau 1. Bang sau cho biét s liéu vé tong thu nhap (X : ty USD) va murc thué (Y : ty USD).

X [148.23 175.26 |181.32 [131.88 [69.84 |67.25 |34.82 [66.76 | 7.23 | 8.07 |20.43 |33.45

Y | 19.74 |10.07 | 26.72 | 17.82 | 9.14 | 9.15 | 45 | 9.04 | 096 | 1.13 | 2.69 | 4.57

Biét rang Y va X c6 quan hé tuyén tinh voi nhau

a. Hay udc luong ham hdi quy ctia Y theo X. Giai thich ¥ nghia kinh t ctia cac hé s6 hoi
quy nhan dugc.

b. Tinh hé sb xac dinh md hinh va giéi thich y nghia ctia két qua nhan duoc.

c. Tim khoang tin cdy cho cac hé s6 hdi quy tong thé, voi do tin cay 95%.

d. V6i mirc y nghia 5%, hay cho biét khi tong thu nhap thay ddi co lam anh hudng dén
muc thué khong ?

e. V6i mirc tong thu nhéap Xo =150, hay du bdo gia tr1 trung binh va gia tri ca biét cuia
murc thué, voi do tin ciy 95%.
Céu 2. Ngudi ta cho rang chi tiéu cho mat hang A (Y : ngan ddng/thing) khéng chi phu thude
vao thu nhap ctia ngudi tiéu dung (X : triéu dong/thang) ma con phy thudc vao gidi tinh cua
nguoi do (D =1 néulanam; D = 0 néu 1a ntr). Voi s lidu cua mot mau co kich thude n = 20

nguoi ta da udc luong mo hinh sau :
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Y
t

0,07 + 0,332D + 0,164X — 0,098XD
(1,947)  (6,608)  (11,658)  (-5,303)

a. Hay néu y nghia cta cac hé sé hdi quy.
b. Hay uéc luong cac hé s hdi quy, véi do tin cay 95%.
c. Chi tiéu vé loai hang A cta nam va nit c¢6 giéng nhau hay khong? Két luan véi
mirc ¥ nghia 1%.
pé 11
Ciu 1. Bang sau cho biét s6 liéu vé tong thu nhap (X : ty USD) va muc thué (Y : ty USD).

X |148.23 175.26 |181.32 | 131.88 [69.84 |67.25 |34.82 |66.76 | 7.23 |8.07 [20.43 |33.45

Y | 19.74 |10.07 | 26.72 | 17.82 | 9.14 | 9.15 | 4.5 | 9.04 |0.96 |1.13 | 2.69 | 4.57

Gia st Y va X ¢6 quan hé tuyén tinh

a. Hay wdc luong ham hoi quy ctia mire thué phu thudce vao tong thu nhap va néu y
nghia kinh té ctia cac hé sd hdi quy tim dugc.

b. Tinh hé s x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cta cac hé s6 hdi quy tong thé, véi do tin cay 95% va giai
thich y nghia.

d. Tim khoang tin cdy phuong sai ctia sai s ngiu nhién tong thé, véi do tin cay
95% .

e. Dy b4o gié tri trung binh va c4 biét ciia mirc thué khi tong thu nhap 1a 152 ty USD,
v6i do tin cay 95%. Giai thich két qua.

f. Theo ban, thu nhap thay ddi c6 anh huong dén murc thué hay khong? Két luan
vo1 muc y nghia 5%.
Céu 2. Ngudi ta cho rang muc luong (Y : triéu dong) khong chi phu thudc vao s6 nim cong tac
(X : nim) ma con phy thudc vao trinh d6 hoc van ctia ngudi do (D = 1néu latién si; D = 0 néu
13 thac 7). Véi s liéu ctia mot mau c6 kich thuée n = 20 ngudi ta da ude lugng mo hinh sau :

Y = 1,767 + 0,428X + 0,869D
se = (0,262)  (0,036)  (0,209)

a. Hay néu y nghia ctia cac hé sé hdi quy.
b. Hay udc lugng cac hé s6 hdi quy tong thé, vai do tin cay 95%.
c. Theo ban thi trinh d6 hoc van ¢6 anh huéng dén luong khong? Két luan véi mirc

v nghia 5%.
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Khao sat mau thong ké nhu sau :

Y 300 | 500 |400 |550 500 | 600 580 | 620 600 | 650

X L5 | 1,8 2 2,1 2,5 |28 3 3,2 34 |4

D Nir |Nam |[No |[Nam |No¢ |Nam |No |Nam |N& |Nam
Trong do :

Y 14 chi tiéu loai hang A cua ngudi tiéu dung (ngan dong/thang)

X 1a thu nhap ctia ngudi tiéu dung (triéu déng/thang)

D la gioi tinh
Cau 1. Gia si Y va X c6 quan hé tuyén tinh

a. Hiy udc lwong ham hdi quy cta chi tiéu theo thu nhip va néu ¥ nghia cta cac hé sb
héi quy tim dugc.

b. Tinh hé s x4c dinh mé hinh va giai thich ¥ nghia.

c. Tim khoang tin cdy cuia hé s6 hdi quy tong thé B, , vo1 d) tin cdy 95%.

d. Du bao gia tri trung binh cua chi tiéu khi thu nhéap 13 2,4 triéu dong/thang, v6i do tin
cdy 95%. Giai thich két qua.

e. Vi muc ¥ nghia 5%, hay cho biét khi thu nhép thay ddi c6 anh huong dén chi
tiéu hay khong?

f. Tinh hé s co dan cia chi tiéu loai hang A theo thu nhép tai diém ()_(, 7) va nén
¥ nghia.

g. Ta c6 két qua khi dung kiém dinh White nhu sau :

Wwhite Heteroskedasticity Test:

13.36604
7924550

0.004071
0.019017

F-statistic
Obs*R-squared

FProbability
Frobability

C6 hién tuong phuong sai thay dbi trong mé hinh trén khong? Két luan voi mic y
nghia 5%.
h. Ta c6 két qua sau khi dung kiém dinh BG nhu sau :

Breusch-Godfrey Seral Correlation L Test:

3.445950
3.295835

0.1057a0
0.0659329

F-statistic
Dbs"R-squared

Probability
Frabability
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Co hién tuong ty twong quan bac nhét trong moO hinh trén khong? Két luan vai
murc y nghia 5%.
CAu 2. Bit D=0 néu la Nit; D=1 néu 1a Nam. Ta ¢6 md hinh sau :
Y = 007 + 0332D + 0,164X - 0,098XD
t (1,947) (6,608) (11,658) (-5,303)
R? = 0,957
a. Néu y nghia ctia cac hé s6 hdi quy ?
b. Tinh hé sb x4c dinh mé hinh ¢6 hiéu chinh va cho biét nén chon mo hinh trén
hay mo hinh céu 1.
c. Chi tiéu vé loai hang A cta nam va nit c¢6 gidng nhau hay khong? Két luan véi
muc y nghia 5%.
d. Hay u6c lugng hé sb hoi quy tong thé B véi do tin cay 95%?
pé 13
Cau 1. Bang sau cho biét s6 liéu vé tong thu nhédp (X) va tong chi tiéu cho chim séc sirc khoe

(Y).

X121,2119,3|25,1|27,4(23,3|31,6(31,7|26,4/29,4|30,0|38,8|50,3
Y| 34233535 (34/|3,7144(3952|41)|6,1]|6)9

Biét rang Y va X c6 quan hé tuyén tinh v6i nhau.

a. Hay udc luong ham héi quy ciia Y theo X. Giai thich ¥ nghia ctia cac hé s hoi quy.

b. Tinh hé sb xac dinh md hinh va giéi thich y nghia ctia két qua nhan duoc.

c. Tim khoang tin cy cho cac hé sb hoi quy véi do tin cay 95%.

d. Vi mirc ¥ nghia 5%, hay cho biét khi X thay doi c6 lam anh huong dén Y khong ?

e. Vb1 Xy = 38, hdy du bdo cho gid tri trung binh va gia tri cd biét ciia Y, vo1 d0 tin cay 95%.
Ciu 2. Mdi quan hé giita gia ban (Y ), dién tich (X, ), sb phong tam (X ), sb phong ngii (X4 ).

Duoc thé hién trong cac bang két qua dudi day.

Bang két qua hoi quy :
Dependent Variable: Y Included observations: 14
Coefficient Std. Error t-Statistic Prob.
C 129.0616 88.30326 1.461573 0.1746
X2 0.154800 0.031940 4 846516 0.0007
X3 -12.19276 43 25000 -0.281913 0.7838
x4 -21.58752 27.02933 -0.798670 0.4430
R-squared 0.835976 Prob(F-statistic) 0.000299

14



Ma trén tuong quan :

e | X3 | X4 | Y
X2 1.000000 0787318 0.464730 0.905827
X3 0.787318 1.000000 0.532327 0.669612
X4 0.464730 0.532327 1.000000 0.315634
Y 0.905827 0.669612 0.315634 1.000000

Dua vao céc bang két qua trén. Hay tra 101 cau hoi sau voi mure § nghia o = 5%.

a. Viét ham SRF. Giai thich y nghia ctia cac hé s hdi quy.

b. MJ hinh trén ¢6 phit hop véi thuc té khong ?

c. Mb hinh trén c6 xay ra hién trong da cong tuyén khong ?

d. Udc luong cac hé s6 hdi quy tong thé.

Dé 14

Cau 1. Bang sau cho biét s liéu vé& doanh thu (X : ty USD) va loi nhuan (Y : triéu USD).

X

37

17

21

30

28 | 13

26

10} 18

12

14

15

Y

629

180

349

453

757|191

490

90243

168

90

100

Biét rang Y va X c6 quan hé tuyén tinh v6i nhau.

a) Hay udc luong ham hdi quy ctia Y theo X. Giai thich ¥ nghia cta cac hé s6 hdi quy.
b) Tinh hé s6 xac dinh mé hinh va giai thich y nghia ctia két qua nhan duoc.

¢) Tim khoang tin cay cho cac hé s hoi quy v6i do tin cay 95%.

d) Véi mirc y nghiia 5%, hily cho biét khi X thay ddi ¢6 lam anh huong dén 'Y khong ?

e) V61 X = 36, hdy du bao cho gia tri trung binh va gid tri cd biét cia Y, v do tin cdy 95%.

Ciu 2. Mdi quan hé giita ty 16 nghéo (Y ), s6 thanh vién trong gia dinh (X ), thu nhap binh quan

cua gia dinh (X3), trinh d0 hoc van cua chi ho (X 4 ) duoc cho trong cic bang két qua sau :

Bang két qua hoi quy :

Dependent Variable: Y

Included observations: 58

Coefficient Sid. Error t-Statistic Prob.

3.052833 2.972059 1.027178 0.3089

x2 8.484179 1.119004 7.581906 0.0000

X3 -0.630443 0.058575 -10.76298 0.0000

x4 0.335220 0.065866 5.089421 0.0000

R-squared 0.815219 Prob(F-statistic) 0.000000

Ma tran hi€p phuong sai :
C | X2 | X3 | X4

C 8.833133 -3.071611 0.018890 -0.062941
X2 -3.071611 1.252169 -0.028417 0.037590
X3 0.018890 -0.028417 0.003431 -0.0023288
X4 -0.062941 0.037590 -0.0032388 0.004338

Dua vao céc bang két qua trén. Hay tra 101 cau hoi sau voi murc y nghia o = 5%.
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a. Viét ham SRF. Giai thich y nghia ctia cac hé s6 hoi quy.

b. M0 hinh trén c6 phu hop véi hay khong?

c. Hay kiém dinh gia thuyét cho rang trinh d6 hoc van va thu nhap ctia chu hd anh huéng
nhu nhau dén ty 1é nghéo.

d. Uéc luong cac hé s6 hdi quy tong thé.

Dé 15

Cau 1. S6 liéu vé Doanh s ban (Y triéu ddng) va Gia ban (X ngan déng/kg) ciia mot loai
hang. Pugc cho trong bang sau :
Y| 10 {92]90 (85| 81 | 7,8 | 73| 7,1 [ 65|63
X| 48 [50(52|6,1| 73 | 75 (79| 82 (85|93

Gia st Y va X c6 quan hé tuyén tinh

1. Hay wéc lugng ham hodi quy ctia Doanh s6 ban phu thudc vao Gia ban va néu ¥
nghia cta cac hé s6 hodi quy tim duoc.

2. Tinh hé sb xac dinh mé hinh va giai thich y nghia.

3. Tim khoang tin cdy cho cac hé s6 hoi quy tong thé, véi do tin cay 95%.

4. Dy béo gia tri trung binh ciia Doanh s6 ban khi Gia ban 1a 10 ngan dong/kg, véi do tin
cay 95%. Giai thich két qua.
Cau 2. Cho két qua xuét ra tir phan mém Eview nhu sau (S6 liéu dugc 1y tir bai tip nhom 16p
10DNH2)

Dependent Variable: Y
Method: Least Squares
Date: 051212 Time: 11:07
Sample: 1 50

Included observations: 50

Variable Coefiicient  Std. Error  t-Statistic Prob.
c 8.908000 4653854 1.914113 0.0620
w2 0.335328 0056846 5898921 0.0000
*3 -0.637553 0235754 2280142 0.0274
#4 -0.251578 0084812  -2.966303 0.0048
XA 0.804397 0204029 3842566 0.0003
R-squared 0967234 Mean dependent var 10.98000

Adjusted R-squared 0964321 5.0. dependent var 6.132849
S.E. of regression 1158423  Akaike info criterion 3226636

Sum squared resid 60358750 Schwarz criterion 3417839
Log likelihood -T5.66591  F-statistic 332.0913
Durbin-WWatson stat 1537562  Prob(F-statistic) 0.000000

Trong do

16



Y : Sé lan sinh vién an trua tai can tin trong 1 thang ( 1an/thang )

X, : Kha niang chi tra ( ngan déng/bira )

X3 : Gi4 ban thirc an tai can tin ( ngan dong/bira )

X4 1 Thoi gian cho phuc vu ( phut )

Xs : S6 mon an c6 trong thuc don trong 1 ngay ( mén )

1. Viét ham SRF.

2. MO0 hinh trén c6 phu hgp hay khong?

3. M0 hinh trén c6 xdy ra hién tuong ty twong quan hay khong?

4. Gia ban thuc an tai can tin c6 anh hudng dén s6 lugng sinh vién an trua tai day

hay khong?

Cau 3. Cho két qua cac kiém dinh sau

Kiém dinh

1.

White Heteroskedasticity Test:

F-statistic 0931641  Probability 0.428812
Obs*R-squared 2058254  Probability 0.357319
Kiém dinh 2.
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.296972 Probability 0.750914
Obs*R-squared 0.829342 Probability 0.660557
Kiém dinh 3.
Dependent Variable: LOG(RESID*2)
Method: Least Squares
Date: 051212 Time: 10:57
Sample: 112
Included observations: 12
Variable Coefficient  Std. Error  t-Statistic Prob.
C 2231418 2591904  -0.860919  0.4095
LOG(X) 2442273 1.821531 1.340780  0.2097

Muc dich va két qua cta cac kiém dinh trén 13 gi.

Pé16

Cau 1. Ttr mot bo s6 lidu gdm 20 quan sat, ngudi ta thu duge mé hinh nhu sau:
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Dependent Variable: Y
Included observations: 20
Variable Coefficient Std. Error  t-Statistic  Prob.
C 7.480 2.039 3.667  0.000
X 1.218 0.303 4.008  0.002
R-squared 0.693  F-statistic
Adjusted R-squared 0.480  Prob(F-statistic) 0.008

Trong do6:
Y : Ty I tré em duoc di hoc (%)
X : Thu nhép binh quin cua cha me (triéu dong)

V6i mirc y nghia thdng ké 1%, ban hdy tra 10i cac yéu ciu sau dy:

a. Viét ham SRF. Giai thich ¥ nghia kinh té cua cac hé sd hdi quy.

b. Kiém dinh sy anh huong cta thu nhap binh quan ctia cha me dén ty I¢ tré em to1

truong?

c. Tim khoang uéc luong cho cac hé sb hoi quy?

d. Kiém dinh su phu hop cta mé hinh va cho biét ¥ nghia cta hé sé xac dinh mé

hinh?

e. C6 nguoi cho rang thu nhap binh quan ciia cha me ting 1én 1 triéu dong thi ty 1¢

tré em duoc di hoc s€ tang 1én 1,8%. Theo ban nhan dinh nay c6 dung khong? Tai

sao?

Cau 2. Bang sau cho biét s5 liéu vé tong thu nhap (X : ty USD) va mirc thué (Y : ty USD).

X 148,23 175,26 | 181,32 | 131,88 (69,84 | 67,25 | 34,82 | 66,76 | 7,23

8,07

20,43

33,45

Y| 19,74 |10,07 | 26,72 | 17,82 | 9,14 | 9,15 | 4,5 | 9,04 | 0,96

1,13

2,69

4,57

Biét rang Y va X c6 quan hé tuyén tinh voi nhau

Hay du bao gia tri trung binh va c4 biét ctia murc thué khi tong thu nhap 14 150 ty USD véi do

tin cay 95%.

CAu 3. Cho két qua Xudt ra tir phén mém Eviews nhu sau (Sé liéu duogc trich tir bai tap nhom cua

16p PHTCK6)
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Dependent Variable: PRICE
Method: Least Squares
Date: 05/10/12 Time: 10:44
Sample: 1180

Included observations: 180

Wariable Coefficient  Std. Error  t-Statistic Prob.
C -1298.403 4549740 -2 853795 0.0048
ETG 76.04801 18.39487 4134197 0.0001
OTKT 1.437196 0.094313 16.23850 0.0000
SL -0.000996 0.000460  -2.165496 0.0317
R-squared 0.578833 Mean dependent var 1672.006

Adjusted R-squared 0.571654 S.D. dependent var 1963.836
S.E. of regression 1285.294  Akaike info criterion 1717733

Sum squared resid 291E+08 Schwarz criterion 17.24829

Log likelihood -1541.960  F-statistic 80.62887

Durbin-VWatson stat 1777624  Prob(F-statistic) 0.000000
Trong do :

PRICE: Gi4 thanh in bao bi (ngan dong/cai)

GTG: Gia thanh gidy tai thoi diém in (triéu/tan)

DTKT : Dién tich kho trai (cm?®)

SL : S6 lugng in (cai)
a. Viét ham SRF. Néu y nghia cac hé sb hoi quy.
b. Giai thich y nghia hé s6 x4c dinh mé hinh va kiém dinh sy pht hop cia mé hinh.
c. MO0 hinh trén c6 x4y ra hién tugng tu trong quan hay khong ?

pé 17

Cau 1. Cho biét mdi quan hé giita s luong bang sang ché (Y : ngan cai ) va chi phi cho

nghién ctru va phat trién (X : ti USD) nhu sau:

Y 90 | 91 93 95 98 | 100 | 102 | 105 | 110 | 115

X 66 70 76 80 84 86 88 90 92 95

Gid st X va Y ¢6 quan hé tuyén tinh v6i nhau

1.
2.
3.

Udc lugng ham hoi quy tuyén tinh ciia Y theo X. Néu y nghia hé sb goc.

Tinh hé s6 x4c dinh mé hinh va giai thich két qua nhan duoc.

Tim khoang tin cay cho hé s6 hoi quy tong thé ciia bién X, véi d tin cay 95%.
Giai thich két qua.

Véi mire ¥ nghia 5%, hiy cho biét chi phi cho nghién ctru va phat trién thay doi co

anh huong t6i s6 luong bang sang ché hay khong?
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5. Duy béo gia tri trung binh cua s6 lugng bang sang ché khi chi phi cho nghién ciru
va phat trién 1 100 ti USD v&i do tin cay 95%. Giai thich két qua.

Céu 2. Cho ham hdi quy tuyén tinh mau nhu sau

Y =1036-128X +163Z —33Z
Trong do :
Y : S6 san phdm ban duoc (san pham/tuén)
X : Gié ban (ngan dong/san pham)
Z : Chi phi quang cdo (100000 ddng/tuan)
1. Hay cho biét ddu cua cac hé s6 hdi quy c6 giéng nhu nhiing gi ta ky vong hay
khong ? Giai thich ngén gon.
2. Néu gitr nguyén chi phi quang cao va giam gia 1 ngan ddng trén san pham thi
sO san pham ban duoc ting trung binh bao nhiéu trong mét tuan ?
3. Gia st gitr nguyén gia & muc ndo d6. Ban hiy dé xuat muc chi phi quang co
t6i da dé sd san pham ban dugc 1a nhidu nhat trong mét tuan.
Cau 3. Cho két qua xuét ra tir phan mém Eviews nhu sau

Dependent Variable: BUSTRAWL
Method: Least Squares

Date: 04/27M12 Time: 06:54
Sample: 140

Included observations: 40

Variable Coefficient  Std. Error  t-Statistic Prob.
C 2816703 976.3007  2.884043 0.0066
IMCOME -0.201273 0062101  -3.241076 0.0026
POP 1.676575 0.120612 13.07148 0.0000
DENSITY 0153421 0034898  4.396311 0.0001
R-squared 0918759 Mean dependent var 1933.175

Adjusted R-squared 0.911989 5.0 dependent var 2431757
S.E. of regression 7214228 Akaike info criterion 16.09497

Sum squared resid 18736228 Schwarz criterion 16.26386

Log likelihood -317.8993  F-statistic 1357080

Durbin-VWatsaon stat 1.878671  Prob(F-statistic) 0.000000
Trong do :

BUSTRAVL : Miic d9 giao thong bang xe buyt & do thi (ngan hanh khach mdi
gio)

INCOME : Thu nhap binh quan dau ngudi (USD)

POP : Dan s6 thanh phé (ngan nguoi)

DENSITY : Mt d6 dan s6 (nguoi/dam vuong)
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a. Viét ham SRF. Hiy cho biét dau ciia cac hé sb hdi quy c6 gidng nhiing gi ta ky vong
hay khong ?
b. M0 hinh trén c6 phu hop khong ?
c. MO hinh trén c6 x4y ra hién tugng tu turong quan hay khong ?
Dé18
Cho mot mau gdm céc gia tri quan sat sau :

Y, 10 6 5 8 7 8 7 7 8 9

X, 2 3 4 2 3 3 4 3 3 2

Z 12 9 9 10 9 11 10 9 11 11

Trong d6 : Y 1a lugng khach di xe buyt (don vi : 100 ngan ngudi).
X 1a gia vé (don vi : ngan dong).
Z 1a gia xang (don vi ngan dong/lit).
Céu 1. Gia st Y va X ¢6 quan hé tuyén tinh
1) Hay u6c lugng ham hdi quy cia Y theo X. Néu ¥ nghia kinh té ctia cac hé s6 hdi quy
tim duoc.
2) Kiém dinh sy phi hgp ctia m6 hinh véi muc y nghia 1%.
3) Tim khoang tin cdy cho cac hé s6 hdi quy tong thé, véi do tin cay 95%.
4) Kiém dinh gia thuyét H, : B, = —1,4 véi mirc y nghia 5%.
5) Dy bao luong khach di xe buyt trung binh khi gid vé 1a 3,5 ngan dong, voi do tin cay
95%.
Cau 2. Véi s6 liu da cho, udc lwong mo hinh Y, =B, +B,X, +B,Z, +¢, baing EVIEWS ta

duoc:
Dependent Variable:Y
Variable Coefficient Std. Error  t-Statistic Prob.
C 1.544503 2.185040  0.706853 0.5025
X -0.863874  0.251340  -3.437074 0.0109
Z 0.837696 0.168518 4.970958 0.0016
R-squared 0.916230 Mean dependent var 7.500000
Adjusted R-squared 0.892296 S.D. dependent var 1.433721
S.E. of regression 0.470522 Akaike info criterion 1.573378
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Sum squared resid

Log likelihood
Durbin-Watson stat

Hay tra 161 cac cau hoi sau voi mue y nghia 5%.

1.549738

-4.866890

1.620578

F-statistic

Schwarz criterion

Prob(F-statistic)

1.664153
38.28125
0.000170

1) Viét ham hdi quy mau (SRF) va néu y nghia cac hé s6 hoi quy riéng.

2) Xét xem gia xing c6 anh huong dén luong khach di xe buyt khong?

3) Tim khoang tin cdy cho hé s hoi quy tong thé B, .

4) Trong 2 mo hinh & cau 1 va cau 2 nén chon mo hinh nao? Tai sao?

Céu 3. Dé nghién ctru cac yéu t6 anh hudng t6i 13i suat ngan hang. Anh (chi) hiy dé xuét

mo hinh nghién ctru trong d6 ¢6 mot bién phu thudc, phai cé it nhat ba bién doc 1ap anh
huong dén 13i suat ngan hang va dyu bao dau cta cac hé sb hdi quy.

Pé 19

Cau 1. S6 liéu v& loi nhuén (Y : ti VND) va doanh thu (X : ti VND) ctia mot s6 doanh

nghiép thudc nganh may mic & TP Hd Chi Minh nhu sau:

Y

8

9

12

14

20

24

30

36

38

42

X

100

105

110

115

120

125

130

135

140

145

Gia sir Y va X c6 quan hé tuyén tinh

1. Hiy wdc luong ham hoi quy cua loi nhuan phu thudc vao doanh thu. Néu ¥ nghia

hé so goc.

2. Tinh hé sb x4c dinh mé hinh va giai thich y nghia.

3. Tim khoang tin cdy cho cac hé sé hdi quy téng thé, voi do tin cdy 95%. Giai thich

két qua nhan duoc.

4. Tim khodng tin cdy cho phuong sai cta sai s6 ngau nhién tong thé, voi do tin cay

95%.

5. Hay cho biét doanh thu ¢ thuc su anh hudng toi loi nhuan hay khong? véi mic ¥

nghia 1%.

6. Du béo gia tri trung binh cua lgi nhuan khi doanh thu 1a 150 ti VND, v6i do tin cay

95%.

Cau 2. Cho két qua xuét ra tir phan mém Eview nhu sau (S6 liéu dugc 1y tir bai tip nhém 16p

10DNH2)
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Dependent Variable: Y

Included observations: 10

Variable Coefficient Std. Error t-Statistic ~ Prob.

C 641.5907  123.6320 0.0013

X2 1.370831  0.024881 0.0000

X3 1.779807  0.149965 0.0000
R-squared 0.999085 Mean dependent var  6058.520
Adjusted R-squared  0.998824 S.D. dependent var 3890.309
S.E. of regression 133.4361 Akaike info criterion  12.86845
Sum squared resid 124636.4 Schwarz criterion 12.95922
F-statistic 3821.520 Durbin-Watson stat 2.522362
Prob(F-statistic) 0.000000

Trong d6

Y : Tong doanh thu du lich phan theo cac khu vyc kinh té (ti dong).

X2 : Doanh thu du lich phan theo khu virc kinh té ngoai Nha nuéc (ti dong).

X3 : Doanh thu du lich phan theo khu vuc kinh té c6 von dau tu nude ngoai (ti

ddng).

1. Viét ham SRF. Néu y nghia cac hé s6 hoi quy.

2. Giai thich y nghia hé s6 x4c dinh mé hinh va kiém dinh su phut hop ctia mé hinh.

3. C6 y kién cho rang khi doanh thu du lich phan theo khu vyc kinh té ¢6 von dau tu

nudc ngoai ting 1 ti ddng thi tong doanh thu du lich phan theo cac khu vuc kinh té

tang hon 2 ti ddng c6 ding khong? véi muc ¥ nghia 5%.

Cau 3. Cho két qua cac kiém dinh sau

Kiém dinh 1.

Heteroskedasticity Test: White

F-statistic

Obs*R-squared

1.046211
5.666801

Prob. F(5,4)

Prob. Chi-Square(5)

0.4964
0.3400

23



Scaled explained SS  2.583828 Prob. Chi-Square(5) 0.7638

Kiém dinh 2.
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.719734  Prob. F(2,5) 0.2702
Obs*R-squared 4.075456 Prob. Chi-Square(2) 0.2303
Kiém dinh 3.

Heteroskedasticity Test: Glejser

F-statistic 0.238216 Prob. F(2,7) 0.7942
Obs*R-squared 0.637244  Prob. Chi-Square(2) 0.7272
Scaled explained SS 0.525739 Prob. Chi-Square(2) 0.7688

Muc dich va két qua ctia cac kiém dinh trén 13 gi
bé 20
Cau 1. S6 liéu vé doanh s ban hang (Y : triéu/thang) va chi phi quang céo (X :
triéu/thang) ctia mot s6 doanh nghiép nhu sau:
Y | 1268 | 1491 | 1589 | 1628 | 1019 | 1802 | 1607 | 1284 | 1389 | 1440
X | 181 | 247 | 222 | 138 | 152 | 261 | 258 | 161 | 172 | 228

Gia sir Y va X c6 quan hé tuyén tinh

1. Hay u6c lugng ham hdi quy ctia doanh sb ban hang phu thudc vao chi phi quang
c40. Néu ¥ nghia hé s goc.

2. Néu chi phi quang céo ting 1% thi doanh s ban hang thay doi nhu thé nao?

3. Tim khoang tin cdy cho cac hé s6 hoi quy tong thé, véi do tin cay 90%.

4. Hay cho biét chi phi quang céo c6 thuc sy anh hudng téi doanh sd ban hang hay
khong? véi mire y nghia 5%.

5. Du béo gia tri doanh s ban hang trung binh khi khi chi phi quang céo 1a 140
tri¢u/thang, voi d tin cay 95%.

6. Hay cho biét ¥ kién sau dung hay sai véi mirc y nghia 1% “néu chi phi quang céo ting 1
triéu/thang thi doanh sb ban hang ting hon 2 triéw/thang”.
Cau 2. Cho két qua xuét ra tir phan mém Eview nhu sau (S6 liéu dugc 1y tir bai tip nhém 16p

11DNH4)
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Dependent Variable: Y

Included observations: 70

Coefficien
Variable t Std. Error t-Statistic  Prob.
C 6.157569 0.224700 27.40347 0.0000
X2 -0.227033  0.044851 -5.061935 0.0000
X3 0.427811 0.055463 7.713495  0.0000
X4 -0.112598 0.033082 -3.403591 0.0011
R-squared 0.929594 Mean dependent var 6.968429
Adjusted R-squared 0.926394 S.D. dependent var  0.958035
S.E. of regression ~ 0.259919  Akaike info criterion 0.198553

290.4741 Durbin-Watson stat 2.044807
0.000000

F-statistic

Prob(F-statistic)
Trong do

Y : Diém trung binh (Diém).

X2 : S6 ngay nghi hoc/tuan (ngay).
X3 : S6 gior ty hoc/ngay (gid)

X4 : S6 gior di 1am thém/ngay (gid).

Ma tran twong quan
Y X2 X3 X4
Y 1.000000 -0.823130 0.941878 -0.875080
X2 -0.823130  1.000000 -0.752638 0.672805
X3 0.941878 -0.752638  1.000000 -0.863144
X4 -0.875080 0.672805 -0.863144  1.000000

Viét ham SRF. Néu y nghia cac hé sb hdi quy.
Giai thich y nghia hé s6 xac dinh mo hinh va kiém dinh sy phi hgp ctia mo hinh.
M0 hinh trén c6 xay ra hién tugng tu tuong quan hay khong?
Hay néu 4 cach phat hién da cong tuyén. Mo hinh trén c6 xay ra hién tuong da
cong tuyén hay khong?
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5. Hay cho biét muyc dich va két qua cac kiém dinh sau
Kiém dinh 1.
Wald Test:
Equation: Untitled

Test Statistic Value df Probability
t-statistic 0.326671 65 0.7450
F-statistic 0.106714 (1, 65) 0.7450
Chi-square 0.106714 1 0.7439

Null Hypothesis: C(4)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.

C4) 0.016167  0.049491

Restrictions are linear in coefficients.
Kiém dinh 2.
Heteroskedasticity Test: White

F-statistic 1.444954  Prob. F(9,60) 0.1898

Obs*R-squared 12.46937 Prob. Chi-Square(9) 0.1881

Scaled explained SS 8.116879 Prob. Chi-Square(9) 0.5224
bé 21

Cau 1. Cho biét mdi quan hé vé lugng cam ban duoc (Y : tin/thang) va gia cam (X : ngan
ddng/kg) nhu sau:

Y| 14 ]13 1211|109 | 8| 8|6 |5]|4]3
X120 2513035363840 |43 45|50 55|60

Gia sir Y va X c6 quan hé tuyén tinh
1. Hay u6c luong ham hoi quy cua luong cam ban duoc phu thude vao gia cam. Néu
¥ nghia hé s goc.

2. Tinh hé sb x4c dinh mé hinh va giai thich ¥ nghia.
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3. Tim khoang tin cdy cho cac hé s6 hoi quy tong thé, véi do tin cay 90%.

4. Hiy cho biét gia cam c6 thuc sy anh huéng téi lugng cam ban dugce hay khong?
v&1 muce ¥ nghia 5%.

5. Du béo gia tri lvong cam ban dugc trung binh khi khi gia ban 1a 70 ngan ddng/kg, véi
do tin cay 95%.

6. Voi muc ¥ nghia 5%, néu gia cam ting 1én 1 ngan dong/kg thi luong cam ban duoc
giam t6i thiéu bao nhiéu?
Cau 2. Cho két qua xuét ra tir phan mém Eview nhu sau (S6 liéu dugc 1y tir bai tip nhém 16p
10DTC)

Dependent Variable: Y

Included observations: 12

Variable Coefficient  Std. Error  t-Statistic Prob.

C 206263.2  27871.24  7.400574  0.0001

X2 0.077423  0.317303  0.244003  0.8134

X3 1.042863  0.305588  3.412638  0.0092

X4 -12717.98  4673.433  -2.721336  0.0262
R-squared 0.995294 Mean dependent var 1117000.
Adjusted R-squared 0.993529 S.D. dependent var 667212.0
S.E. of regression 53673.80 Akaike info criterion 24.88044
F-statistic 563.9305 Durbin-Watson stat 1.660274
Prob(F-statistic) 0.000000

Trong do

Y : Tong san pham qudc noi (ty dong)

Xa: Gia tri xuat khau hang hoa va dich vu (ty dong)

X3. Gid tri nhdp khau hang héa va dich vu (ty dong)

X4 Ty 1€ lam phat (%)

Ma tran trong quan

27



Y X2 X3 X4
Y 1.000000 0.993728 0.994929  0.766737
X2 0.993728  1.000000 0.995810  0.790547
X3 0.994929  0.995810 1.000000 0.813496
X4 0.766737  0.790547 0.813496  1.000000

1. Viét ham SRF. Hay cho biét ddu ctia cac hé sb hdi quy c6 gidng nhirng gi ta ky
vong hay khong?

2. Giai thich y nghia hé s6 x4c dinh md hinh va kiém dinh su phut hop ctia mé hinh.

(98]

Pa cong tuyén 13 gi? M6 hinh trén c6 xay ra hién tugng da cong tuyén khong?

Cho kiém dinh sau

&

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
t-statistic 0.244003 8 0.8134
F-statistic 0.059537 (1, 8) 0.8134
Chi-square 0.059537 1 0.8072
Null Hypothesis: C(2)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(2) 0.077423  0.317303

C6 nén loai X2 ra khéi mé hinh hay khong?
bé 22
Cau 1. Cho biét mdi quan hé vé luong hang ban duoc (Y : tAn/thang) va gia ban (X : ngan
ddng/kg) nhu sau:
Y | 1400 | 750
X | 41 | 48

1300
43

1550
39

1420
42

1200
44

950
46

1500
40

1100
45

1600
38

850
47

1350
43

Gia st Y va X c6 quan hé tuyén tinh
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1. Hay u6c lugng ham hoi quy cta luong hang ban dugc phu thudc vao gia ban. Néu
¥ nghia hé sb goc.

2. Tinh hé sb xac dinh mé hinh va giai thich y nghia.

3. Tim khoang tin cdy cho cac hé sb hoi quy tong thé, véi do tin cay 90%.

4. Hay cho biét gia ban c6 thuc sy anh hudng t6i lwong hang ban duoc hay khong?
vé1 muce y nghia 5%.

5. Dy bao gia tri lugng hang ban duoc trung binh khi khi gia ban 1a 50 ngan déng/kg, voi
do tin cay 95%.
Cau 2. Luong hang ban dugc khong nhitng phu thudc vao gia ban ma con phu thudc vao dia
diém ban (Z = 0: Nong thén, Z =1: Thanh phé). Ta c6 két qua xuat ra tir Eview nhu sau

Dependent Variable: Y

Included observations: 12

Variable Coefficient Std. Error  t-Statistic Prob.
C 4832.452 236.6773  20.41790 0.0000
X -84.14013 5.395466  -15.59460 0.0000
Z 66.14650 32.67117  2.024614 0.0736
R-squared 0.968254 Mean dependent var  1247.500
Adjusted R-squared 0.961200 S.D. dependent var  280.2312
F-statistic 137.2521 Durbin-Watson stat ~ 2.338100

Prob(F-statistic) 0.000000

1. Viét ham SRF. Néu y nghia cac hé sé hdi quy.

2. Giai thich y nghia hé s6 xac dinh mé hinh va kiém dinh sy phi hop ciia md

hinh.

3. Du bao (diém) lwong hang trung binh ban dugc tai thanh phd khi gia ban 1a 55

ngan dong/kg

4. MO hinh c6 xay ra hién tugng tu tuong quan hay khong.

Cau 3. Cho két qua cac kiém dinh sau
Kiém dinh 1.
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Heteroskedasticity Test: White

F-statistic 1.046211 Prob. F(5.,4) 0.4964
Obs*R-squared 5.666801 Prob. Chi-Square(5) 0.3400
Scaled explained SS 2.583828 Prob. Chi-Square(5) 0.7638
Kiém dinh 2.
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.273055 Prob. F(2,7) 0.7688
Obs*R-squared 0.868437 Prob. Chi-Square(2) 0.6478
Kiém dinh 3.
Heteroskedasticity Test: Glejser
F-statistic 0.238216 Prob. F(2,7) 0.7942
Obs*R-squared 0.637244 Prob. Chi-Square(2) 0.7272
Scaled explained SS  0.525739 Prob. Chi-Square(2) 0.7688

Muc dich va két qua ctia cac kiém dinh trén 1a gi
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PHU LUC

PHAN PHOI GAUSS

<P(X)=¢0(X)=ﬁj.:etz/zdtzP(OSng)za,

véi X ~N(0;1), x=2z,.

X=Z,

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359
0.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 | 0.0793 | 0.0832 | 0.0871 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 | 0.1554 | 0.1591 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879
0.5 | 0.1915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2190 | 0.2224
0.6 | 0.2257 | 0.2291 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 | 0.2580 | 0.2611 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 | 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 | 03159 | 03186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389
1.0 | 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 | 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 | 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 | 04192 | 04207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 | 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 | 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 | 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 | 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 | 0.4706
1.9 | 04713 | 04719 | 0.4726 | 0.4732 | 04738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
20| 04772 | 04778 | 04783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 | 04861 0.4864 | 0.4868 | 0.4871 0.4875 | 0.4878 | 0.4881 0.4884 | 0.4887 | 0.4890
2.3 0.4893 | 0.4896 | 0.4898 | 0.4901 0.4904 | 0.4906 | 0.4909 | 0.4911 0.4913 | 0.4916
241 04918 | 0.4920 | 04922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 0.4932 | 0.4934 | 0.4936
2.5 04938 | 0.4940 | 0.4941 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4949 | 0.4951 0.4952
2.6 | 04953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 0.4962 | 0.4963 | 0.4964
2.7 1 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 04974 | 04975 | 04976 | 0.4977 | 04977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.4981
29| 0.4981 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
3.0 | 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990
3.1 0.4990 | 0.4991 0.4991 0.4991 0.4992 | 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4993
32| 04993 | 0.4993 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4995 | 0.4995 | 0.4995
33| 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4997
34 | 04997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4998
3.5 04998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998
3.6 | 0.4998 | 0.4998 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.7 1 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.8 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.9 | 0.5000 | 0.5000 | 0.5000 [ 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000
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PHAN PHOI STUDENT

P(IT|=t,)=avéi T ~St(n)

Cot 1 : gia tri 0 tu do n.

Hang I : Gi4 tri nguy co sai 1am o

Hing 2 : Gia tri nguy cd sai lam o,/ 2

Noi dung bdng : Gia tri t  tuong Gtng véinva a

o 0.01 0.02 0.03 0.04 0.05 0.06 0.07 . 0.08 | 0.09 0.1 0.15 0.2
/2 | 0.005 0.01 0.015 0.02 0.025 0.03 :0.035: 0.04 0045 0.05 0.075 0.1

1 63.656 : 31.821 21.205 @ 15.894 : 12.706 10.579 : 9.058  7.916 . 7.026 . 6.314 @ 4.165 @ 3.078
2 9925 6965 5643 4849 4303 . 3.896 3578 3320 3.104  2.920 : 2.282 : 1.886
3 5.841 4541 3896 @ 3482 3,182 . 2951 2763 2.605 2471 23531924 1.638
4 4.604 @ 3747 | 3298 2999 « 2776 @ 2.601 2456 2333 2226 2.132 1.778 @ 1.533
5 4.032 © 3365 | 3.003 2757 2571 2422 2297 2191 2.098 2015 1.699 ' 1476
6 3707 3143 2829 - 2,612 2447 : 2313 2201 2.104 2.019 1943 ' 1.650 ' 1.440
7 3499 2998 2715 - 2517 2365 | 2241 2136  2.046 1966 1.895: 1.617 i 1.415
8 3355 2896 @ 2634 2449 2306 i 2.189 - 2.090  2.004 A 1.928 A 1.860 i 1.592 i 1.397
9 3250 2821 2574 2398 2262 2150 2.055 1973 1.899 1.833 i 1.574 { 1.383
10 3.169 2764 | 2527 2359 2228 | 2,120 £ 2.028 1948  1.877  1.812 : 1.559 i 1.372
11 3106 2718 + 2491 2328 2201 @ 2096 :2.007 1928 ' 1.859 ' 1.796 : 1.548 | 1.363
12 3055 2681 2461 @ 2303 2179 { 2076 1989 1912 1844  1.782 i 1.538 { 1.356
13 3.012 2650 : 2436 : 2282 2160 { 2.060 : 1974 1.899  1.832 1.771 : 1.530 : 1.350
14 2977 2624 | 2415 2264 | 2145 @ 2.046 1962 1.887 1.821 1.761 : 1.523 & 1.345
15 2947 2602 2397 2249 « 2131 | 2.034 1951 1.878 1.812 1.753 @ 1.517 @ 1.341
16 2921 2583 ¢ 2382 @ 2235 2120 | 2.024 1942 1869 @ 1.805  1.746 : 1.512 | 1.337
17 2.898 2567 ' 2368 @ 2224 2110 @ 2015 1934 1862 1.798 1.740 : 1.508 | 1.333
18 2878 ¢ 2552 1 2356 2214 © 2101 | 2.007 1926 1.855 1.792 1.734  1.504 @ 1.330
19 2.861 @ 2539 1 2346 2205 @ 2.093 © 2.000 : 1.920  1.850 1.786 @ 1.729 : 1.500 : 1.328
20 2.845 ¢ 2528 1 2336 2197 : 2086 @ 1994 1914 1.844 1782 1.725 @ 1.497 ' 1.325
21 2.831 2518 @ 2328 @ 2,189  2.080 : 1988 ' 1.909 ' 1.840 ' 1.777 @ 1.721 i 1.494 | 1.323
22 2819 2508 @ 2320 @ 2,183 = 2.074 : 1983 1905 1.835 1.773 1.717 1492  1.321
23 2807 2500 2313 2177 2069 | 1978 1900 1832  1.770  1.714 : 1.489 : 1.319
24 2797 2492 1 2307 2172 : 2064 © 1974 - 1.896 1.828 1.767 1.711 : 1.487 ' 1.318
25 2787 2485 1 2301 2167 @ 2060 - 1970 ® 1.893 1.825 1.764 1.708 1.485 1.316
26 2779 2479 1 2296 2162 @ 2056 1967 1.890 1.822 1761 1.706 @ 1.483 = 1.315
27 2771 2473 0 2291 @ 2,158 @ 2.052 : 1963 1.887 1819 1.758 1.703 @ 1.482 @ 1.314
28 2763 2467 2286 @ 2.154 2048 . 1960 : 1.884 1.817 1756 1.701 ; 1.480 ; 1.313
29 2756 2462 2282 2150 : 2.045 | 1957  1.881 1814  1.754 1.699 @ 1.479 @ 1.311
0 2.576 | 2326 ¢ 2.170 2.054 1960 = 1.881  1.812  1.751 1.695 1.645 1440 1.282
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PHAN PHOI CHI — BINH PHUGNG

P(X > xﬁa) = o khi X ~ %2(n)
Hing 1 :Gid tri ciia o
Cot 1 : Gia tri d0 tu do n.

. o x2
Noi dung bdng : Gia tri Xﬁ,a . e

0.005 0.01 0.015 0.02 0.025 0.03 0.05 0.95 0.975 | 0.98 0.99 0.995
1| 7879 | 6635 5916 | 5.412 5.024 4709 | 3.841 0.004 | 0.001 | 0.001 | 0.000 | 0.000
2 10.597 | 9.210 8399 | 7.824 7.378 7.013 | 5.991 0.103 | 0.051 | 0.040 | 0.020 | 0.010
3 12.838 | 11.345 | 10.465 | 9.837 9.348 8.947 | 7.815 0352 | 0216 |0.185 | 0.115 | 0.072
4 14.860 13.277 12.339 11.668 11.143 10.712 9.488 0.711 0.484 | 0.429 0.297 | 0.207
5 16.750 15.086 14.098 13.388 12.832 12.375 11.070 1.145 0.831 0.752 0.554 | 0.412
6 18.548 16.812 15.777 15.033 14.449 13.968 12.592 1.635 1.237 1.134 | 0.872 | 0.676
7 20.278 18.475 17.398 16.622 16.013 15.509 14.067 2.167 1.690 1.564 1.239 | 0.989
8 21.955 20.090 18.974 18.168 17.535 17.011 15.507 2.733 2.180 | 2.032 1.647 1.344
9 23.589 21.666 20.512 19.679 19.023 18.480 16.919 3.325 2.700 | 2.532 2.088 1.735
10 | 25188 | 23.209 | 22.021 |21.161 | 20483 | 19.922 | 18307 | 3.940 | 3.247 |3.059 | 2.558 | 2.156
11 26.757 | 24.725 23.503 22.618 21.920 21.342 19.675 4.575 3.816 3.609 3.053 2.603
12| 28300 | 26217 | 24963 | 24054 | 23337 | 22742 |21.026 | 5226 | 4404 | 4.178 |3.571 | 3.074
13| 29.819 | 27.688 | 26403 | 25471 | 24736 | 24.125 | 22362 | 5.892 | 5.009 | 4765 | 4.107 | 3.565
14 31.319 | 29.141 27.827 | 26.873 26.119 25.493 23.685 6.571 5.629 5.368 | 4.660 | 4.075
15 | 32.801 | 30.578 | 29.235 | 28259 | 27.488 | 26.848 | 24.996 | 7.261 | 6262 | 5985 | 5229 | 4.601
16 34.267 32.000 30.629 | 29.633 28.845 28.191 26.296 7.962 6.908 6.614 5.812 5.142
17 35.718 33.409 32.011 30.995 30.191 29.523 27.587 8.672 7.564 | 7.255 6.408 5.697
18 37.156 34.805 33.382 32.346 31.526 30.845 28.869 9.390 8.231 7.906 7.015 6.265
19 38.582 36.191 34.742 33.687 32.852 32.158 30.144 10.117 | 8.907 8.567 7.633 6.844
20 39.997 37.566 36.093 35.020 34.170 33.462 31.410 10.851 | 9.591 9.237 8.260 7.434
21 41.401 38.932 37.434 36.343 35.479 34.759 | 32.671 11.591 | 10.283 | 9.915 8.897 8.034
22 42.796 | 40.289 38.768 | 37.659 36.781 36.049 | 33.924 12.338 | 10.982 | 10.600 | 9.542 8.643
23 | 44.181 | 41.638 | 40.094 | 38.968 | 38.076 | 37.332 |35.172 | 13.091 | 11.689 | 11.293 | 10.196 | 9.260
24 | 45558 | 42980 | 41.413 | 40270 | 39364 | 38.609 | 36.415 | 13.848 | 12.401 | 11.992 | 10.856 | 9.886
25 | 46928 | 44314 | 42.725 | 41.566 | 40.646 | 39.880 | 37.652 | 14.611 | 13.120 | 12.697 | 11.524 | 10.520
26 | 48290 | 45.642 | 44.031 | 42.856 | 41.923 | 41.146 | 38.885 | 15379 | 13.844 | 13.409 | 12.198 | 11.160
27 | 49.645 | 46.963 | 45331 | 44.140 | 43.195 | 42.407 | 40.113 | 16.151 | 14573 | 14.125 | 12.878 | 11.808
28 50.994 | 48.278 46.626 | 45.419 44.461 43.662 | 41.337 16.928 | 15.308 | 14.847 | 13.565 | 12.461
29 52.335 49.588 47915 46.693 45.722 44913 42.557 17.708 | 16.047 | 15.574 | 14.256 | 13.121
30 53.672 50.892 49.199 | 47.962 46.979 46.160 | 43.773 18.493 | 16.791 | 16.306 | 14.953 | 13.787
35 60.275 57.342 55.553 54.244 53.203 52.335 49.802 22.465 | 20.569 | 20.027 | 18.509 | 17.192
40 66.766 63.691 61.812 60.436 59.342 58.428 55.758 26.509 | 24.433 | 23.838 | 22.164 | 20.707
45 73.166 69.957 67.994 66.555 65.410 64.454 | 61.656 30.612 | 28.366 | 27.720 | 25.901 | 24.311
50 | 79.490 | 76.154 | 74.111 | 72.613 | 71.420 | 70.423 | 67.505 | 34.764 | 32.357 | 31.664 | 29.707 | 27.991
55 | 85749 | 82292 | 80.173 | 78.619 | 77380 | 76.345 | 73311 | 38.958 | 36.398 | 35.659 | 33.571 | 31.735
60 91.952 88.379 86.188 84.580 83.298 82.225 79.082 43.188 | 40.482 | 39.699 | 37.485 | 35.534
65 | 98.105 | 94422 | 92.161 | 90.501 | 89.177 | 88.069 | 84.821 | 47.450 | 44.603 | 43.779 | 41.444 | 39.383
70 | 104215 | 100.425 | 98.098 | 96387 | 95.023 | 93.881 | 90.531 | 51.739 | 48.758 | 47.893 | 45.442 | 43.275
75 110.285 | 106.393 104.001 | 102.243 100.839 | 99.665 96.217 56.054 | 52.942 | 52.039 | 49.475 | 47.206
80 116.321 | 112.329 109.874 | 108.069 106.629 105.422 | 101.879 60.391 | 57.153 | 56.213 | 53.540 | 51.172
85 122.324 | 118.236 115.720 | 113.871 112.393 111.156 | 107.522 64.749 | 61.389 | 60.412 | 57.634 | 55.170
90 128.299 | 124.116 121.542 | 119.648 118.136 116.869 | 113.145 69.126 | 65.647 | 64.635 | 61.754 | 59.196
95 134.247 | 129.973 127.341 | 125.405 123.858 122.562 | 118.752 73.520 | 69.925 | 68.879 | 65.898 | 63.250
100 | 140.170 | 135.807 133.120 | 131.142 129.561 128.237 | 124.342 77.929 | 74.222 | 73.142 | 70.065 | 67.328
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PHAN PHOI FISHER

P(X >f,(n,m))=a khi X ~ F(n,m)

Hang 1 : Gia tri ctia do tu do (t& s6) n. Cot 1 -
Gia tri do ty do (mAu s6) m.

Ni dung bing : Gié tri f_(n, m). fo(nm)
Bing 1: 0 =0.05

1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120

1 161 | 200 i 216 | 225 @ 230 @ 234 | 237 | 239 241 @ 242 244 | 246 | 248 @ 249 i 250 | 251 @ 252 : 253
2 1851 19 :19.16:19.25 19.3 :119.33 19.35:19.37:19.38 194 :19.41:19.43:19.45:19.45:19.46:19.47 19.48 19.49
3 10.13: 955 1 928 1 9.12  9.01 : 894 889 : 885 : 881 879 874 : 87 | 8.66 864 862 859 857 855
4 771 0 694 659 i 639 | 6.26 | 6.16  6.09 | 6.04 6 596 591 i 586 58 {577 575572 569 : 566

5 6.61 579 541 519 505495 488 482 477 474 468 462 456 i 453 45 446 443 @ 44

6 599 514 476 : 453 1 439 1 428 : 421 415 : 41 | 4.06 4 394 387 384 381 377 374 3.7
7 559 474 435 412 397 {1 387 379 373 368  3.64 i 357 351 344 341 @ 338 334 33 : 327
532 446 407 i 384 1 3,69 i 3.58 0 35 344 1339 335328 322 315312 308 3.04 i 3.01 i 2.97

9 512 426 386 363 : 348 : 337 329 323 318 : 3.14 :3.07 301 i 294 29 286 283 279 275
10 | 496 | 4.1 371 348 i 333 1322 314 307 :302:298 291 285 277274 27 266 262 258
11 484 398 359 336 32 309 301 295 29 285279272 265 :261 257 253 249 245
12 |1 475 389 349 : 326 @ 3.11 3 291 1285 28 2751269262 254 251 247 243 238 : 234
13 | 467 381 341 318 303 292 283 277 271 267 26 253 246 242 238 234 23 @ 225
14 46 374 334 311 296 285 276 27 1265 26 :253:i246 239 235231227 222 218
15 | 454 368 329 306 29 279271 264 :259 254 248 : 24 233 2291225 22 {216 @ 2.11
16 | 449 363 324 301 285 274 266 259 254 249 242 235 228 224 219 215 211 : 2.06
17 | 445 359 32 1296 281 27 261 2551249 245 238 1231 223219 215 2.1 @ 206 : 2.01
18 | 441 355 316 293 277 266 258 251 246 241 234227 219 215 211 : 2.06 : 2.02 : 1.97
19 | 438 1352 :313: 29 274 263 2541248 242 238 231 {223 216 211 : 207 { 203 198 : 1.93

20 | 435 349 ¢ 31 287 271 26 251 245 239 235 228 ¢ 22 212208 204 : 1.99 @ 195 1.9
21 432 347 307 284 268 257 249 242 1237 232 2251218 2.1 205201 196 192  1.87
22 43 344 305 282 266 255246 24 234 23 2231215 207 203 198 194 189 @ 1.84
23 | 428 342 1303 28 264 253 244 {237 232 227 22 213205201 :19 191 1.86 @ 181
24 | 426 0 34 301 278 262 251 242 236 23 225 218 211 203 198194 189 184 1.79
25 (424 13391299 1276 26 249 24 1234 228 224 216209 201 196192  1.87  1.82 i 1.77
30 (417 0 3321292 269 253 242 233 227 221 216 209 201 193 189 : 184 1.79 : 1.74 i 1.68
40 | 4.08 i 323 284 261 245 234 225 218 : 2.12  2.08 2 1.92 184 179 1 1.74 | 1.69 : 1.64 | 1.58
60 4 315 276 253 237 225 217 0 21 204 199 : 192 184 : 1.75 1.7 ¢ 1.65 : 1.59 : 1.53 : 1.47
120 | 392 1 3.07 : 2.68 2451229 : 218 {209 {202 : 196 : 191 { 1.83 | 1.75 : 1.66 i 1.61 | 1.55 1.5 143 @ 135
o0 | 3.84 3 26 237 221 21 1201 194 188 : 183 175 1.67 157 152146 139 132 122
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PHAN PHOI FISHER

P(X >f,(n,m))=a khi X ~ F(n,m)

Hang 1 : Gia tri ctia do tu do (t& s6) n. Cot 1 -
Gia tri do ty do (mAu s6) m.

Ni dung bing : Gié tri f_(n, m). fo(mm)
Bing2: o =0.01
1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120
1 | 4052 4999 : 5404 : 5624 : 5764 : 5859 : 5928 : 5981 : 6022 : 6056 : 6107 : 6157 : 6209 : 6234 : 6260 : 6286 : 6313 : 6340
2 198.50 99.00 : 99.16 : 99.25 :99.30 : 99.33199.36 : 99.38 : 99.39 1 99.40 1 99.42 : 99.43 : 99.45 19946 : 99.47 : 99.48 : 99 .48 : 99.49
3 [34.12 30.82 :29.46 : 28.71 : 28.24 : 2791 :127.67 : 27.49 : 27.34 : 27.23 : 27.05 : 26.87 : 26.69 : 26.60 : 26.50 : 26.41 : 26.32 : 26.22
4 121.20:18.00:16.69{ 15981552 :15.21 : 14.98 : 14.80 14.66 : 14.55 1 14.37:114.20: 14.02 : 13.93 13.84  13.75:13.65 : 13.56
5 1626  13.27 :12.06:11.39:10.97 : 10.67 : 10.46 : 10.29: 10.16 : 10.05  9.89 : 9.72 : 955 : 947 : 938 : 929 : 920 : 9.11
6 [13.75:1092: 978 : 9.15 : 875 | 847 { 826 : 810 : 798 : 7.87 | 7.72 1 7.56 | 740 i 731 i 723 : 7.14 : 7.06 @ 6.97
7 (1225 955 845 : 785 : 746 . 7.19 i 699 : 6.84 : 6.72 : 6.62 : 647 : 631 : 6.16 i 6.07 : 599 : 591 : 582 : 574
8 [11.26 865 759 701 663 637 618 603 591 581 567 552 536 528 520 512 503 495
9 11056 802 : 699 : 642 : 6.06 : 580 : 561 : 547 : 535 : 526 : 5,11 : 496 : 481 : 473 : 465 : 457 : 448 : 440
10 {1004 756 | 655 599 564 539 520 506 494 485 471 456 441 433 425 417 408 : 4.00
11 965 721 622 567 532 507 489 474 463 454 440 425 410 402 394 386 378 : 3.69
12 1933 693 : 595 541 506 482 464 450 439 430 416 401 : 386 378 370 3.62 : 3.54 : 345
13 1907 : 670 : 574 521 486 462 i 444 1 430 1 419 : 410 396 382 366 359 351 343 | 334 325
14 | 886 651 | 556 : 504 469 446 428 i 414 403 394 380 366 351 343 335 327 : 318 : 3.09
15 | 868 636 542 489 456 432 414 400 389 380 367 352 337 329 321 313  3.05: 296
16 | 853 1 623 : 529 477 444 420 : 403 i 389 { 378 : 3,69 : 355 341 326 : 3.18 : 3.10 : 3.02 : 293 | 2.84
17 | 840  6.11 : 519 : 467 434 410 393 379 368 359 346 331 316 308 300 292 283 275
18 | 829  6.01 | 509 : 458 425 401 @ 384 : 371 360 351 337 323 : 308 300 292 284 : 275 266
19 | 818 1 593 : 501 450 417 394 {377 { 363 | 352 : 343 330 315 300 292 284 276 267 ;i 2.58
20 | 8.10 1 585 494 : 443 : 410 : 3.87 i 3.70 : 3.56 : 346 : 337 0 323 :3.09 : 294 : 286 : 278 : 2.69 : 2.61 | 2.52
21 | 8.02 578 487 437 404 381 i 364 351 340 331 317  3.03 : 288 280272 264255 246
22 | 795 572 482 : 431 : 399 : 376 1 3.59 : 345 : 335 326  3.12 : 298 : 283 i 275 : 2.67 : 2.58 : 2.50 : 2.40
23 | 7.88 566 476 426 : 394 371 i 354 : 341 : 330 : 321 3.07 293 278 {270 i 2.62 : 254 : 245 @ 2735
24 | 7.82 0 561 472 422 390 3.67 i 350 : 336 : 326 : 3,17 3.03 289 274 266 i 258 1 249 : 240 : 231
25 | 7.77 £ 557  4.68 418 | 3.85 1 3.63 i 346 332 322 313 299 | 285 270 {262 i 254 245 236 227
30 | 7.56 1 539 451 402 370 347 : 330 3.17 i 3.07 1 298 : 284 270 : 255 247 239 230 i 221 i 2,11
40 | 731 518 431 383 {351 329 {312 299 1 289 280 266 : 252 237 1229 220 211 : 2.02 192
60 | 708 : 498 : 413 1 365 334 312 2951282 2721263 250 235 220212 203194 1.84 i 1.73
120 | 6.85 1 479 1 395 348 317 296 {279 i 266 256 : 247 234 219 203 195 186 : 1.76 | 1.66 ;| 1.53
o | 6.63 i 461 i 3.78 1 3321 3.02 280  2.64 251 241 232218 : 204 1.88 1.79  1.70 : 1.59 | 1.47 | 1.32
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