W. GREEN, strana 711, priklad 6

Mame specifikovan nasledujici model
(1) Yi =BY, thuX, t €
(2) Yo =By tynX, tHypXy ;.

Vsechny proménné jsou méreny jako odchylky od svych primérd. Vzorek 25 pozorovani poskytl
nasledujici matici souét ¢tvercu a kfizovych soucinti (proménnych) :

(yr y2 x1 x2 X3)

(y;) (20 6 4 3 5)
y,| |6 10 3 6 7
(3) x;|=| 4 3 5 2 3
x,| |3 6 2 10 8
x;) (5 7 3 8 15

Ulohy k feseni :
A) Odhadnéte obé rovnice metodou OLS.

B) Odhadnéte parametry obou rovnic metodou 2SLS. Odhadnéte také asymptotickou
kovarianéni matici 2SLS-odhadové funkce.

C) Ziskejte LIML odhady parametri prvni rovnice.
D) Odhadnéte obé rovnice pomoci 3SLS.

E) Odhadnéte matici koeficienti redukovaného tvaru pomoci OLS a nepfimo s pouzitim
strukturnich odhadu z ¢asti B).



A1) Odhad parametru 1. rovnice metodou OLS

(1) V1= BYs X +E

Vypocetni vzorec pro odhad parametr(i metodou OLS pro danou situaci:

5) (Y'Y, XYy
(4) (OLS'?I]:( 1' 1 1' 1} ( 1' lj’kde Y=y, X =%, Y =y,.
oLs V11 XY XX, X'y,

konkrétné Y,'Y, =y,y, =10 X'y, =x,.y, =4
Yi' X, =y, x, =3 XY, =Y/'X, =
X' X, =x,.x; =5 Y'Y =Y,y =6 X'y, =x,.y, =4

Po dosazeni do vypocetniho vzorce (4) dostaneme:

A2) Odhad parametru 2. rovnice metodou OLS

2) Y2 2By 1aXy F X+

Vypocetni vzorec pro odhad parametr(i metodou OLS pro danou situaci:

0Ls,5A’2 -1
Y,'Y, Y,'X Y,y
5 o=l 22 2TR 2T kde Y, =y, , X, =(x,,x5), Y, =y,.
(5) OLSJA’zl (Xz'Yz X,'X, X,'y, 2 =Y 2 (2 3) 2 =Y
oLs V22
X,y X,Y, XHoX,  X;X;
X,'Y, =| "7 X,'y, = X,'X, =
2 (X3Y1j 2 ¥ (X3Y2J 2 (x2x3 X3X3J
Y,'Y, =y.y, Y,'X, = (ylxz’ Y1x3) Y'Y, =YY,

Po dosazeni do vypocetniho vzorce (5) dostaneme:
rotose det X'X =20[10[15+3[8[5+5[3[8-20[8[8—-3[3[15-5[5[10=
P =3000+120 +120 - 1280 —135 —250 =3240 - 1665 = 1575




B1) Odhad parametrli 1.rovnice metodou 2SLS

(1) Yi =BY: Xt

Vypodetni vzorec pro odhad parametrii metodou 2SLS pro danou situaci:

) ( J _ (YI'X(X'X)‘I XY, Y,'X, J_l {YI'X(X'X)‘I X'
XY, X,'X, X'y,

Y,'X, =y,.x, =3

2S8LS 181

2sLs Vi1

Y=y, X =X, Yy, =Y, X:(XI’XZ’X3)
X'y, =x,y, =4
XY, =x,.y,=3 XX, =x,Xx, =5

Po dosazeni do vypocetniho vzorce (6) dostaneme:

Y

] , kde

X XY, 3 X X1y,
XY, =%, |y, =| X,¥, |=|6 X'y, =X, |y, =| X,y | =
X; X3y, 7 X3 X3y,
X1X1 X1X2 X1X3 5 2 3
X'X= X4X2 X2X2 XoX3 |= 2 10 8 ,takieméme
X1X1 X2X3 X3X3 3 8 15
1 150-64 30-24 16-30 86 -6 -—-14
(x'xr1=ﬁ. 0-24 75-9 40-6|=_ | -6 66 -34|, protofe
16-30 40-6 50-4 -14 -34 46 )

det =5.10.15+2.8.3+3.2.8-5.8.8-2.2.15-3.3.10 =750 + 48 + 48 =320 — 60 — 90 = 846 — 470 =376

]=(
J=
J=

2sLs B1
2sLs Y11

|

|
|

2sLs B1
2sLs Y11

2sLs B1
2sLs Y11

-1

—1

5 2 3 5 2 3) (4
367 210 8| 6] 3 |36 7)210 8| 3|
3 8 15) (7 3 8 15) (5
3 4
86 -6 -14)(3) Y 86 -6 —14)(4
(3 6 7).3—_1,6 -6 66 -3416| 3] |36 7)-6 66 -3413
-14 -34 46 |7 -14 -34 46 J|5
3 4
02287 —0016 —00372)(3) ) ' 0,2287  -0,016
(3 6 7)] -0016 01755 —-0,0904[/6| 3| |(3 6 7) -0016 01755
-0,0372 -0,0904 01223 )7 ' -0,0372 -0,0904
3 5 4

-0,0372
-0,0904 |.
0,1223



B2) Odhad parametrli 2.rovnice metodou 2SLS
(2) Yo =BY H VX, HYpX; +E,

Vypocetni vzorec pro odhad parametrit metodou 2SLS pro danou situaci:

3 -1
j:t:f; :[Yz'X(X'X)’IX'Yz Y2'X2J _[Yz'X(X'X)_IX'sz kde
S X,"Y, X,'X, X,'y,
2sLs V22
Y, =y, X, :(XZ,X3) Y. =Y, X= (xl,xz,x3)
X,'Y, = (X2Y1’X3Y1) X,'y, = (X2Y2’x3yz)
) e , e
Y,'X, :(Y1x2’Y1x3) X'Y, =(x1y1, XZYI’x3y1)
X, X X, X
X IX - 2 2 2 3 Xl - , ,
2 Ay (x2x3 XX, Yy, (X1Y2 X,Y, X3y2)
Y,'X= (y1x1, yiX,, Y1x3)
86 -6 -14
41 1
(x'X) =5¢| 6 66 34
~14 -34 46

(8]

(8]

(9]
~—

B [(¢ 3 s5)fx'x)”
ST

A po vy€isleni tedy

3
(4 3 s)fx'x)" 6
7

g

10 8
& 15




Kovarianéni matice OLS-odhadové funkce parametrti 2. regresni rovnice

Nyni opét vyuzijeme platnost vztahu 5 g SSE2 =y'y —y'X gb neboli po dosazeni

oLs SSE2 =2y ” —ous B2-XYut¥e2 ~ous V22-XYe2Xez2 ~ous Va2-ZVaXey VyGislime:
oLs SSE2 =10-6.0,193 - 6.0,384 —7.0,197 = 5,159 , z éehoz plyne

op2 _ osSSE2 _ 5,159
OS¢~ T_k ~25-3

=0,2345

pro porovnani




B3) Asymptoticka kovarian¢éni matice 2SLS-odhadové funkce parametrii
1. regresni rovnice

- -1
n QQ
ma tvar «/T(5_i _6.i) =N[ O;Uii-P"m(%] ]

Q;fa,m, +4;1= (R7'[q,a1X [0, TIY; [T,m, R ~[0,q1X [0, TIX{(T,q;]) ,

Vypocetni vzorec pro odhad parametr(i metodou 2SLS pro danou situaci:

ZSLSCOV(P1 J =255 Se>-(Q1'Qq) ™", kde

Y11
1
S _[(YXOEX) XY, Y'X
(Q1'Q1)1= 1 X(X'X) 1 MMM
X1'Y1 X1lX1
02287 -0016 =-0,0372)(3)
-1
_| (@ 6 7)] -0016 01755 -0,0904 /6| 3 =(4,6383 3)
-0,0372 -0,0904 01223 ){7 3 5
3 5
_ 1 (5 =3 )_(03523245 -0,21139
14,1915\-3 4,6383) | -0,21139 0,326836
SSE
a 2518Se” = —ZSL&:’I.

SSE=e'e=(y—Xb).(y—Xb)=y'y—y'Xb-b'X'y +b'X'Xb =

vy =y XXX) Xy =y XOCX) Ty + yr X oex) e x e x) Txey =

Y'Y=y XX X)Xy -y X X) Ty +y Xex) Ty =y y -y X xex) Xy
y'y-y'Xb=y'[l- X(X'X)'1X']y =y'My

V nasem piipadé tedy vyuzijeme platnost vztahu

SSE1=y'y—y'Xb neboli SSE1=3y,” -a.Xy, —b.2y X

2515 SSE1= ZYuz ~2sLS ﬁ1-2 Y1Yt2 —2ss Y11-2 VXt
2sLs SSE1=20-0,36882* 6 —0,57871* 4 =15,47224

15,47224
25LS st?e =

=0,61889

~

03523245 —0,21139) (0,218049 -—0,13084
4515 Cov| Pt =0,61889.( ):( )
Vi —021139 0326836 ) | —0,13084 0,202275



B4) Asymptoticka kovarianéni matice 2SLS-odhadové funkce parametrd

2. regresni rovnice

B,
Cov| ¥y | = 2(@,'Q,)" kd
2SLS LOV| Y22 | =asLs Se \W2 W2 , Kde
V32

-1
L] 1] _1 1] L]
(Qz'Qz)_1=(Y2 XXX)7XY, Y x2] _

X3'Y2 X3'X2
( 4 Yoo 02287 -00160 —-00372)(4 ™!
4 3 5)(xx)"3| (3 5) (4 3 5) -0016 04755 -009043| (3 5)
= 5 = -0,0372 -0,0904 01223 )\ 5
HI Y (v

L 5 8 15)) | 5 8 15))
(37217 3 5) [ 150-64 — (45— 40) 24-50
=l 3 10 8| =_"i-(45-40) 3TI217*15-25 -(371277*8-15) |=..=

L 5 8 15 24-50 —(3,71277*8-15)  37,1277-9

0,4934 -0,0287 -0,1492
-0,0287 0,761 —0,0844
-0,1492 -0,0844 0,1614

25.5SSE2 = Xy 1° =515 Bo-ZVer¥e2 —2sts V22-2 VeoXez —asts Va2-2 VeoXea
»s.s SSE2 =10 — 6.0,4844 — 6.0,3672 — 7.0,1004 = 4,1246

2515522 = 4’12246 =0,164984




Pro doplnéni:

0,054603  0,2345 0,012804 0,4934 0,164984 0,081403
-0,00317  0,2345 -0,00074 -0,0287 0,164984 -0,00474
-0,01651  0,2345 -0,00387 -0,1492 0,164984 -0,02462
0,174603  0,2345 0,040944 0,1761 0,164984 0,029054
-0,09206  0,2345 -0,02159 -0,0844 0,164984 -0,01392
0,12127  0,2345 0,028438 0,1614 0,164984 0,026628

E) Odhad matice parametr( redukovaného tvaru
Odhad (OLS) matice parametr(i redukovaného tvaru: _

Y, 20 6 4 3 5
Y, 6 10 3 6 7
X |={4 3 5 2 3
X, 3 6 210 8
X, 5 7 3 8 15
XX, XX, XX 52 3 4 3
X'X=|x,X, X,X, X,X;|[=[2 10 8 XY=|3 6
X X, X,X;  X3X; 3 8 15 5 7
Vypocteme inverzik X'X :
| 150-64 30-24 16-30 | 86 -6 -14
(X'X)"'=—|30-24 75-9 40-6 Rk -6 66 -34
16-30 40-6 50-4 -14 -34 46

0,68085 0,32979
0,01064 0,37234
0,19149  0,20213




D) Simultanni odhad parametru 1. a 2. rovnice metodou 3SLS

Pislu$ny estimator ma tvar 35, g8 = (X'f'1X)_1 (X'f_1y) , resp.rozvedeno do detailni podoby

(&MY, X(XX)T'XY,  6MYX, 81YX(X'X) XY,
o o 0
"11X1IY1 "11X1|X1 "12X1|Y2
o2, X(X'X)TIX'Y,  6%'Y,'X,  6%Y,"'X(X'X)T'X'Y,
621X2|Y1 621X2lx1 622X2|Y2
(611Y1lx(xlx)—1xly.1 +612Y1lx(xux)—1x|y.2
611)(1')/.1 "‘612X1'Y.2
621Y2|X(XIX)—1le1 +622Y2|X(X|X)—1X|y2
L 621X2ly1 +622X2|y2
Xq1Xq  X¢4Xz  X4X3
X'X=| XXy XoXy XXz
X41Xq XpX3 X3Xj3
, 86 -6 -14 0,2287
(X'X)'1=—. -6 66 -34|=| -0,016
376
-14 -34 46 -0,0372
(&MY X(XX)T'XY,  6MYX, 81YX(X'X) XY,
6.11X1IY1 6.11X1|X1 612X1|Y2
o2, X(X'X)TIX'Y,  6%'Y,'X,  6%Y,'X(X'X)T'X'Y,
621X2|Y1 621X2lx1 622X2|Y2
(611Y1lx(xlx)—1xly.1 +612Y1lx(xux)—1x|y.2
611)(1')/.1 "‘612X1'Y.2
621Y2|X(XIX)—1le1 +622Y2|X(X|X)—1X|y2
L 621X2ly1 +622X2|y2
(B4
Y1
B, |=
Y22

\ Y32 /

R -1
012Y1 |X2

612X1|X2
622Y2|X2

622X2'X2 . kde

5 2 3

=12 10 8

3 8 15

-0,016
0,1755
-0,0904

-0,0372
—0,0904
0,1223

R -1
012Y1 |X2

12X1|X2
622Y2|X2
22X2|X2

(o]}

(o}



(6.11y2|X(X|X)—1xry2 6.11y2x1 612y2X(XIX)—1xly1 612(y2 X2 y2x )
6"x1y2 611x1x1 0%,y (“)122x1x2 XqX3
021y1X(X'X)'1X’y2 021y1x1 022y1X(X'X)'1X’y1 622 YiX9 Y4X3
621[x2y2) 621("2"1} 622(x2y1j 622(’(2’(2 X9X3
X3Y2 X3X4 X3Y1 XoX3 X3X3

611y X(X'X) "Xy 4 +6"2y XX X)Xy 5
611X1Y.1 +612X1Y.z
621y1x(xlx)—1xly1 +622y1x(xlx)—1xly2

X X
621( ZY1J+622[ 2y2]
X3Y4 X3¥2 )

Zacéneme-li postupné napliiovat tento vyraz ¢iselnymi hodnotami, dostaneme:

Po dosazeni za jednotlivé jednoduché momenty:

621(

!

2
621(
3

J

622 (3
5

(6.11y2|X(X|X)—1xry2 6.11.3 612y2X(X|X)—1xly1 612 (6 7)

6"3 6''s 624 6'2(2 3)

6%y X(X'X) X'y, 8%yxy 6%y X(X'X)7'X'y, 6%(3 5)
1

|

8Ty X(X'X)T'Xy 4 +6"y  X(X' X)Xy 5
64 +6"3
621y1x(xlx)—1xly1 +622y1x(xlx)—1xly2

621 3 +622 6
5 7

Po dosazeni hodnot inverze momentové matice X’X

0,2287 -0,016 -—0,0372
(X'X)™'=| -0,016 0,755 —0,0904 |, budou vyrazy
-0,0372 -0,0904 0,1223
X1 XX2 X4X3 | X1¥2
y2X(X'X)'1X'y2=(x1y2 X2¥9 X3¥g ) XqXg X9Xg XoXg | | XpYs |=
X1X3 XXz X3X3) \Xs¥2

10



Po dosazeni jednotlivych moment(i do matice ( ). Dostaneme *:

" Tato matice je rozmérl [5x5] , dimenze odpovida poctu vSech odhadovanych parametri modelu.

11



Zavérecnym krokem pak bude dosazeni prvki 2SLS- kovarianéni matice rezidui do (*) a
nasledné vy¢isleni této matice :

n o e;. e;
2SLS COV[e } -(. = kde s“ - T

2 012 Op S12 S

ass52% = 10 = 0164984 g o1t = 112 = g 1ag9

ey Gy Oy 0,61889 S42
asLs Cov =l A - |F
e, O;p Oy sy,  0,164984

6" 6™) (64 G\ (061889 s, T
6 62) |6y 6y) | s, 0164984)

ﬁz 0,4934 -0,0287 -0,1492 0,081403 -0,00474 -0,02462
asLs Covl ¥4, |=0,164984, —0,0287 0,1761 —0,0844 | = —0,00474 0,02905 —0,01392
Va2 -0,1492 -0,0844 0,1614 -0,02462 -0,01392 0,02663

12



SSE12=55.5 €1"s1s €2 = ¥4 —X123st1)'.(y2 ‘X223L3b2)= Y1'Y2 =Y1'Xzby —by'Xy'yp +b4' X4
Y1'Y2 —y1'X2(X2'X2)_1X2'y2 ‘Y1'X1(X1'X1)_1X1'Y2 "‘Y1'X1(X1'X1)_1X1'X2(X2'X2)_1X2'Y2 =

-1
' XoXs  XoX X,y _
Vi y2—(y1x2,y1x3)( 2 3J [ 2 2J‘()’1X1)(X1X1) 1("1)’2)

X3X3  X3Xj3 X3y,
-
XoXo XoX X,y
- 2Xy  XpX; 2¥2 | _
"‘(Y1X1)'(X1X1) (X1X2,X1X3)( J [ J—
X2X3  X3Xj3 X3Y»

SSE12 =55 €4'y515 €, = (Y1 - X1zs|.sb1)"(y2 - XZzsst2)=
Yi'Ya2 — Y4 Xyb, —b'Xy'y, +b "X ' Xob, =

Bzz\ B2
] y2 y2
YiY2 _Y1(Y1 X; X3) Y _( 1 Y X Y, +( 1 Y X (Y1 X, X3) Yz
1 1
Y Ya
By v,y Ve VX, YoX B2
2Y2 Y1 YoXy  ¥oX3
=YYWy YiXo YViXg M Yoo |~ Y + Y Y |=
12 ( Y1 YiXo Y4 3) 22 (11 11)(x1y2) (11 11)(x1y1 XX, x1x3J 22
\ Y32 Ya
2ss B2 10 6 6 7\ B2
=6_(20 3 5)- asts Y22 _(ZSLSBH 23LsV11) 3 +(2$LSB11 23LsY11) 4 2 3 asts Y22 | =

ass Y32 ass Y32

SSE12 =555 €, "5 €, = (¥4 _X1zsst1)'-(y2 _X223L3b2)=

- 10 6 o 7y %4844
=6-(20 3 5)/0,3672 |- (0,36882 0,57871)(3)+(0,36882 0,57871)(4 X 3) 03672 | =
0,1094 0,1094
(21582 0,4844 ; 036882
nebot’ asts Y21 |=| 0,3672 ( 2515 ™ J =( , j
2515 V22 0,1094 2sLs Y11 0,57871

SSE12 =555 €,',55€, = (Y1 = X123st1)'-(y2 = szsbz)=
=6-11,3366 —5,4243 + 3,9032 = —6,8555

- 6,8555

25512, = = —0,27422
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6" 6" (64 6\ (061889 027422\ (6,309 10,1901
62 ¢2) |6, 6,) (-027422 0164984 ) |10,1901 22,9982

Takze vysledny 3SLS-odhad parametri celé pétice parametri je (bez zaruky) :

sts B 0,4844

, zatimco ( ZSLS?1 J = (g’zgzgﬂ a| yq5¥21 | =] 0,3672
2sLs Y11 2 S sz 0’1 094




