
7 8

Xl%d@l"Lf&l

nisuKFnn  (C)
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m151ud  3.4

B u-awl  (0 llUTmy  (Y) (D)

Y x 2 x z Y l

1930

.

co y. 0 -

c1 y1 0 -

* 0 .

0

1942 1 *

1943 1 .

1944 1 *

1945 1 l

. 0 �

1 9 4 8 '48 '48 0 *

1949 c49 y49 0 .

s

. .

.

.

,

.

.

.

.

.

tWfll=i regression :

C = a+bYfcD+e



C = 2.656 + 0.907 Y - 22.746 D

(2.393) (0.014) (1.7)

R2  = 0.9960,

. . . . . . . . . . (1)

ii2 = 0.9955

SEE = 2.863

xe2 = 136.72

C = 5.044 + 0.839 Y . . . . ...(2)

(4.898) (0.043)

R2 = 0.9540 , 2 = 0.9514

SEE = 9.361 ze
2
= 1577.31
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.
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COV.(Ui,Uj)  =  0 i # j

n75rFim  Autocorrelation:
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&1~5rna  Autocorrelation &J~?;u~  %mi’l&-dsxmu&  (estimator)

CI Variance hh+? P=~un'nundB=Ylin~~~~~~~m~'~~'~~  q n-25~5iniwmm.

h&~ayafl  Autocorrelationn%lu' %nisnnaaufhiuS~r?;uu  5%1mou Durbin -

Watson L~'LMI;~  &ai%irmo=ku  - 5'w& (The Durbin-  Watson Statistic )%YIFJ\J

Von - Newnan I~rrn?'iFinsi~7urlouUP7LL~u (The Von Neuman Ratio)%uou  B.I.Hart

t4un  The mean square successive different method ucxTwmh 1 finna1o5js"

7 dfrE  nun n33=nal?ti~  ~aw7~~7~KRm~  L~~kk4 - ?‘nik du ~5u~Sd~7kurrw~nai~  ~tx ~&IWJIU tU;‘lq

~&1u&~"lu~4nu Autocorrelation

nlmnaau  Autocorrelation -lmu&aRE  Durbin- Watson :

'LG Y ~614~~Is5ins'uau  Autocorrelation & Y ~~%an%~fTu&xh~

~-lllJFlalR  rmdau u



84

auyEt;w  HO :y = 0  (waxma?mtw%.mkkT  A u t o c o r r e l a t i o n )

H. :  Y # 0  (n7wma7ntm&uG  Aufzocorrelation  )

Cn  ( et- etmll
2

; = t=2

“ 2
C e

t= 1 t

et-1  = et di;l&llJl  5"U::
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d = 2(1-Y )

y = 0 , d = 2

Y = 1, d = 0

Y = -1, d = 4

0 4 *u 2 14-d”) (4 - d,l d
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( Negative Correlation )

( Positive autocorrelation )

4. da dL \<ddd u LLPZ 4 - au ,< d\i 4-dL Gi=w1m

ILLIJSTRA I  IVt C R I T I C A L  P O I N T S  O F  T H E  DURBIN-WA.rSON
T E S T  F O R  AUTOCORRELATIOi’i

Numbrr  ol Explanamry  Varnbler

Samplr  sire Error Prubab,lity. I I 3 4
<I

*c c/u (IL du C/L *I/ *L dy

.01 .81 1.07 .70 I.25 .59 1.46 .49 1.70
I5 .05 1.08 1.36 .95 1.54 82 1.75 6’) 1.97

01 .95 I.15 .86 1.27 .77 1.41 .6E 1.57
2 0 .OS I .20 1.41 1.10 1.54 1.00 1.68 .90 I  8 3

.Ol 1.05 I.il .98 1.30 .90 I.41 .83 1.52
25 .05 1.29 1.45 I.21 1.55 I.12 1.66 I .04 1.77

.Ol 1.13 I .26 1.07 1.34 1.01 1.42 .94 I.51
30 .OS 1.35 1.49 1.28 1.57 I.21 I .65 I.14 1.74

.Ol 1.25 1.34 I . 2 0 1.40 I.15 1.46 I.10 1.52

4 0 .05 1.44 1.54 1.39 1.60 1.34 1.66 1.29 1.72

.Ol 1.32 1.40 1.28 1.45 1.24 1.49 1.20 I 54
S O .05 1 . 5 0 1.59 1 . 4 6 1.63 1.42 1.67 1.38 1.72

.Ol 1.38 1.45 1.35 I .48 1.32 I.52 I .28 1.56

6 0 .05 I .55 1.62 I.51 1.65 1.48 1.69 1.44 1.73

.Ol 1.47 1.51 1.44 1.54 1.42 I.57 1.39 1.60
X0 .OS I.61 1.66 1.59 1.69 I .56 1.72 I .53 1 . 7 4

.Ol I.51 I.56 1.50 I.58 1.48 1.60 1.46 1.63

100 .OS 1.65 1.69 1.63 1.72 I.61 1.74 1.59 1.76



Y 1 6 18 19 25 36 40 58 66 71

x! 13 17 32 38 45 56 58 75 85 91

l)niuxm~r&~  regression Y = a + hX &U

m151d 3.6

2
n Y X y=Y-7 x=x-i  x xy

1 1 13 -33 -38 1,444 1,254

2 6 17 -28 -34 1.156 952

3 18 32 -16 -19 361 304

4 19 38 -15 -13 169 195

5 25 45 4 - 6 36 64

6 36 56 2 5 25 10

7 40 58 6' 7 49 42

8 58 75 24 24 576 576

9 66 85 32 34 1.156 1,088

10 7 1 91 37 40 1.600 1,480

340 510 6,572 5.955
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$=Z =

z 2

5,955  = 0 g
6,572 .

n

a = p -hi = 34 - 0.9(51)  = -12

~a'u  regression u:tCju

n
Y = -12 + 0.9 x

G = -12+0.9x
^

= Y - Y Ae = et- et-l
2et et (Ae) 2

-.3 1.3 1.69

3.3 2.7 1.4 7.29 1.96

16.8 1.2 -1.5 1.44 2.25

22.2 -3.2 -4.4 10.24 19.36

28.5 -3.5 -0.3. 12.25 0.09

38.4 -2.4 1.1 5.76 1.21

40.2 -0.2 2.2 0.04 4.84

55.2 2.5 2.1 6.25 7.29

64.5 1.5 -1.0 2.25 1.00

69.9 1.1 -0.4 1.21 0.16

48.42 38.16
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d^ = C(A e)'

c ,*'

i = 38.36= 0 . 7 9

48.42

3 . 2  7~n~muan~auu~u~_____ (Two Stage Least Square Method:2SLS)

3 . 2 . 1  n=&auni~a&a (Single Equation)

Y =i 0.  +6x. fu1 i (i = 1,2,.....n)



9 0

ŷ  = a+f3  x
1 li

+B x +..+13,x
2 2i k i +ui

hKiwel  3.4

Y 1 0 1 9 1 6 2 2 23 4 5 4 8 6 1 7 0 76

X 5 8 6 7 1 0 1 2 1 3 1 5 2 0 2 4

Z 2 4 3 5 8 1 1 1 2 1 5 1 4 1 6



9 1

A . A
x = c + dZ

wmd 3.8

X z x =(X-Z)  z -(Z-Z) 2
XZ z i = 2.208 + 1.088 2

5 2 - 7 - 7 4 9 4 9 4.83

8 4 - 4 - 5 2 0 2 5 6.56

6 4 - 6 - 6 3 6 3 6 5.47

7 5 - 5 - 4 2 0 16 7.65

1 0 8 - 2 -1 2 1 10.91

12 1 1 0 2 0 4 14;18

1 3 1 2 1 3 3 9 15.26

1.5 1 5 3 6 18 3 6 18.53

2 0 1 4 8 5 4 0 2 5 17.44

24 16 12 7 4 8 4 9 19.62

120 40 212 250

?=I2 z=9
n
C' = f = 12

i =- =c x2 272=
E 2

1,088
250



A
x = 12 + 1.088 (Z - 2)

= 12'+  1.088 Z - 1.088 (9)

i = 2.208 + 1.088 Z

^ ^ ^^
Y = a + b X + e

^
Y X y = Y-7 ; = 2-F A? ^

X XY

1 0 4.38 -30 -7.62 59.99 228.5

19 6.56 -21 -5.44 29.58 114.2

1 6 5.47 -24 -6.54 42.60 156.6

2 2 7.65 -18 -4.35 l.8.93 78.3

33 10.91 - 7 -1.09 1.18 7.6

4.5 14.18 5 2.18 4.74 10.9

4 8 15.26 8 3.27 lb.66 26.1

6 1 18.53 2 1 6.53 42.63 137.1

7 0 17.44 3 0 5.44 29.57 163.4

7 6 19.62 3 6 7.62 58.02 274.2

400 295.90 1,196.7
ii=40
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ii
^

=zxy  = 1196.1 = 4.0441
- 2

ZX 295.9

L

Y = 40 + 4.0441 (i - ;,

= 40 + 4.0441 x - 4.0441 (12.00)

^
= -8.5292 + 4.0441 X

3.2.2 ‘n-Ghmx  L~WJL~O\~  (Simultaneous Equation)

C = a + b Y + e
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Y = ~lU~&JXXll?ll3

c=’nl~7hJ(1UmTU5PTflW

1 = FA”j;l”7UfllTavqU

a = nlsUTPTfl”~\Z~Y[~~Ua;j~U~lor~

(autonomous consumption)

b = MPC

e ,= error term

L

Y = bO+blI

* * A,.

C  = a + b Y + e



(2) zwn7-i demand ~a:: supply :

95

Q, = a + bP + CT + dY + e

Q, = f+gP+hR+v

Q, = Q,

9, = Quantity demand

9, = Quantity supply

a, b, c, d, f, g, h = parameters

e, v = flaluRalFl  LFl&U
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45~6  1 vi tsjunmoaurFh&u  P on T,Y uaz R mw7'5"  OLS Ra

*
P = bO + blT + b2Y + b3R

.
Q, = a + bP + CT + dY + e

Q,=  *_f + g P + h R + v
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(y = 100 - 1.5 X + 0.65 Z)

1.2 M, R2, g2 ( 0 . 5 2 7 ,  0.471)

1.3 WMI s 2 , % ( 6,  0.35 )

1.4 ’m1aKW t bmtMvl3OU ( 4 . 2 8 6  )

1.6 SEE ( 2.45 )



Q, 55 70 90

P 100 90 80

A 5.50 6.30 7.20

2.2 s2

2.3 Sa, Sb, S c (21.264, 0.112, 2.403)

100 90 105 80 110 125 115 130 130

70 70 70 70 65 60 60 55 50

7.00 6.30 7.35 5.60 7.15 7.50 6.90 7.15 6.50

(Q, = 117.532 - 1.326 P + 11.237 A )

(20.586)

2.4 &amt

^ n
2.5 nmaDU~7~R11ULdatiu a, b, c, &'KU 95 % Twun”aauuuumoQu1~

(69.43 < ii < 165.63)
A

(-1.58 < b < -1.07)

(5.80 < c < 16.67).



100

51&1&01n15

(UlV  1

25

36

40

47

49

50

53

55

60

4ld~ uu1nnsoun$a

(JJ-?) (flu)

80 2

70 4

100 4

150 3

180 3

200 2

190 3

130 5

225 4

65 175 5



4

101

~%~U 3.1 F = -1.2072 + 0.1824 Y + 6.2437 N

(4.0625) (0.0170) (0.8360)

lx2 = 0.9590
E.2 = 0.9473

SEE = 2.7056
2

IE = 51,2539


