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, thturtmn?%iiml~  (Characteristics of Demand)
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252

Ft = Ft-l
+ o<(Dt 1 - Ft&.....................(l)

?H' Ft = ni3wu7n&d

Ft-1
-= n7~wu7n&dG~

GM 412



n1s1ud  . Plu7nrnou~~~~=Qn%n~~~~u~7  r-34  ~aw&-hSw-maau&mv  OC

tfa.hz4n% 0~ &Cl-cd) &l-cdl2 o(u-co3 c>((1-oQ4

=O.l 0.1 0.09 0.081 0.0729 0.06561

=0.9 0.9 0.09 0.009 0.0009 0.00009
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(n) Ft = Ftwl  + d (Q1 - Ftel)
= 1,000 + .l (900-1,000)

= 990 n&u

nvwu7n~NI
?l%Vlh

F t-1
e,...

+!db

-*..

b.

-b.

-.. de!.

b drn

d &?a

-b &!a

b

nau-
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t&J  -01x-i m o v i n g  a v e r a g e  16.1  d B ~zlm*  H =  0 . 2 5
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Tt = (F,  - Ft-1 ) + (l- p ) Ttwl

7bni

a.lm1~

1 n.w.

8 '

15 "

22 "

1 i7.A.

8 "

15 "

ahlnc./b

Ft-l

900 1,000 990

1,Olcl 990 992

1,032 992 996

976 996 994

934 994 988

1,108 988 1,000

1,020 1,000 1,002

Tt = /3 (F~-F~,~) + U- /I )Ttml

= 0.1(990-1,000)+(1-0.1)  (0) = -1.0

51h&//~  Tt I= .1(992-990)+(0.9)(-1.0)  = -.7

(F )t adj Tt

(-.7) = 985.7
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LLU7T&IH; rru-JG.Jnhl cie.m471;u CatKurh  nimrmsNI

fft!tn~Vl p (~t--Ft,~)  (l-p)Ttwl T$l) + (2) ‘t+yTt

1 0.w. -LO 0 -1.0 -9 981

8 - 0 ,, 2 -0.9 -0.7 -6.3 985.7

15 * 0.4 -0.64 -0.24 -2.16 993.84

22 ” -0.2 -0.22 -0.42 -3.78 990.22

1 d.?l. -0.6 -0.38 -0.98 -8.82 979.18

8 I’ 1.2 -0.88 0.32 2.88 1002.88

15 "
nau-

Ft = Ftsl+  d (Dt-l-Ft-l)

= 800+0.1  (860-800)
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LiiOU iiulUG9?U wumx-ltnG

13 210 200.00

14 2x2 201.00

1s 220 202.00

16 220 203.90

17 228 204.92

18 242 207.22

19 260 210.70

20 256 215.64

21 274 219.68

22

(n) ~t?l&iYtJTu&‘lH’L%&u  rau&Wfuwuln~~h~u~~ov  LNoud bb

1
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IF )t ad:j =

=t
E p (Ft - Ft,J + (I- k! jTt-l

= 0.6 (219.68-215.64) + (l-0.6) 0

= 2 . 4 2 4

(Ft)ad;j = 219.68 +

= 221.296

n75mu-tns&in~u  rAauA  brs

Tt = 1 (F~-F~-~) t (1-p) TtSl

= 0.6(225.112  - 219.68) + (l-0.6) (2.424)

=  4 . 2 3

(Ft)  ad.j  =

= 2 2 7 . 9 3  n&u

GM 412 2 5 9
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Co dd

b m #is

= 7+5+18+0+28+12
6

=  1 1 . 7

%gpwannm= Oi-Ju  r&Iv  1uuu:au = --24 = -2.05-
MAD 11.7
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MIN f(Yi-jix)2

tn' f 0, ,pl) = Z ('i -C, -31 xi'2

d 3 1 = -2z.(5 - *e, - $1 Xi) = 0 - -Cl)

r"aJ,l-
bfcBo&),=-2E(Yi  - ;, - a^, Xi) (Xi) = 0 - - (2)

Q

qin (9) d% c^e,  , &I - +2n

dii”,
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9-m  (b)

9-m  (d) ninunlvY  Xi = (Xi - 5) USI:: Yi = (Yi - P)

ij=

= g1 (Xi  - 5) (Yi - 3

g, (Xi  - a2

n% f=lXiYi -22 Yi

(1 @ 2-;;X

~1 'i i=l i
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?dn’7 xi
kS
9

40

20

25

2s

15

35

184

XL

6

4

16

6

13

9

10

16

80

f =

P -

?l -

xi- i i Yi-i!- -

-8 -4

-14 -6

17 6

-3 -4

2 3

2 -1

-8 0

1 2 6- -

184 = 23
8

is! = 10
8

(Xi-X?

64

196

289

9

4

4

64

144

774

(Xi-i) (Yi-?)

3 2

84

102

1 2

6

-2

0

72

306

f,  (Xi-3  2

204 GM  412



= 306 - .395-
774

= 10 - C.395)  (23)

= .Pl

'I; x= 30

s:rR' Yx = .Pl + f.395)  (3'0)

= 12.76 c 13

mli jrr

15

9

40

20

25

25

15

35- -

184

.4
*in

Bl =

Yi-

6

4

16

6

13

9

10

16

80

XiYi

90

36

640

120

325

225

150

560

2,146

En Xi Yi - j; En Yi
i=l i=l

Ans

225

81

1,600 2 = 184 = 23
8

400

625

625 i! = 80 = 10
?i-

225

1,225

5,006

E n xi2
=l - ii En Xi

i-1
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= 2,146 - 23 (80)

5006 - 23(184)

1306 =.395-
774

= lo- t.395)  (23)

= .91

7; x = 30

x1; TX = .91 + (.395)  (30)

= 12.76 = 13 "wwvw ?ms-

mma7F1 ~f1&U~Unl7d73~7N&  (The Standard Emor of Estimate)

mwmmm  rn&tuluni7t.l7smu~~  r3uni-lmn17ni7n-I=s7uPla\l~~oUa  Yi 7ou LtTu

” h.l7YlJlN#u

9 =
Y#X d--

E(Y,  - Yx12

Z(Y,-Yx  )2 = 2(Yi - (to +$, Xi)
I
2

= E [(Yi - Y, -+xi - jip

= E(Yi-i;12- 2ji&(xi-%) (Y,-T)  + ^afs  (xi-I,2

= e (YiG)2 - 2;1< (X,-B (Y,-Y)  + j;J (Xi4 (Y,-5

= E WI-Y)-2-filEc Xi--3 (Yi'Y,

= 5 Yf - nY2- i, @XiYi - nxy3

= EY2 -plEXiYi  - nY (Y - $1:)

= fY2i - &EXiYi - n? (i,)

GM 412



= LY;-~lzxiYi-n  (ES)&

= z Y: - $,E Yi - ;,E XiYY

nuiu rnpl
- 2

cs  (y) = EYf- 2EYiY  +Ei2

= E Y; - 2 nE  + nY2

= 2 Yf - nY2

y-plx =
&I

z (xi-x)lYi-F) =  E (X.Y. - Xi? -ti; +  5,
1 1

5 ~xiYi-n%?-ZnT+nxY

= cXiYi - nxY

n - 2

E 9 5 0  - ( 0 . 9 1 )  (80) - ( 0 . 3 9 5 )  ( 2 , 1 4 6 )

8 - 2

= -L  2.2 ”mnnn Al-S-
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tund&~afJ95lu?u;ou  nh  (u~uu~~n’~o~lH’  n  <  WJ) nmli

n17n7vn&LLuu  Student '& t - Distribution LL&&~aSh?wumnA

7n?l&im7vmALuu Standard Normal Probability Distribution

f + t 1sx -
&I confident interval L%

Y#X)
dc% ~:I~& t = 2.447

12.76 + (2.447) 12.2)

= 12.76 2 5.3034

= 7,3766 - 18,1434 AnS-

Caefficient  of Determination)

r2 = 2 ‘” - ?I2 Z(Y.-  ?I2
- 2 =l- =

E (Yi-Y) E (Yi3  2

LY2
;I-

- “8,EY - ^a;2 XY

ZYf - GEYi

$,g Yi + pls xiyi -2- nY
=

EYf - ni2

268 GM 412



E xiyi !-1 mminunl~

r =m

Xi = (xi - si)

LLOZ 'i = (Y i - ?,I

ttar Yi = (Y,-Y) srb7

r = EXY - ZfYi
i i

nt jCi Yi - fXi f-Yi
= -

,l cznLX; - cf Xi) "J;iq-FyF

Y

(9)  i-Ju  rdou LUU-i-JaJ

(Total Deviation)

.

1 I
1 T

1

o( X

.
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1154: Y (Explained

Deviation)

(Unexplained Deviation)

Yl

Tc

01 .X

2 7 0 G M  4 1 2



G (yx _ Q = 1 - f(Y-?J2  = 1

22 (Y - iij2 f (Y-3 2

9in r2 = E q a2

25 (Y - f,*

= f "e, (Xi - Erc 1' _

5 (Yi - n-

7;
(xi - 2, == xi

(yi - i;, = Yi

undi - gc^a, XJ2

Y2

“? j+x; i

--x-
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= GXiYi  2 x:
( 4sxi ZY2i

( I ( s XiYi) *

Ex;  EY; /

r = txiyi

4q-q

unu& xi = (Xi - x,

yi = (Y,  - f)

ff?OcilO
sz (Yi - h,,* = t (Yi - 2P Yi + :*,

=fY2
4

- 2 FEY.  + ni;*

- *nY*  + ni!=2
= Ezy

3= E Yi - n?*
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YIL = fl (Y,, Y2'... Yn) = Y1

y:z = f2 wl, Y2'... Yn) = Y*

Y P fn (Yl,Y,, . . . Yn) = Yn n

F& 2; = 13z; d #ufl?luLsufiIs~  LvhlJ n IuniunvtRtdlus:lnl

;; = f ml, . . . . . ‘n) = Y1 + Y2 + . . . f Y
n

n

“, ori  -3 2 = ; (Yi -
i - 1

Tx12+&  (TX -2- Y)
i=l

2 I!; = ‘llC2  +g (Yi  - g, 2 + -g (px _ f) 2

i-1 i=l i-1

n df l d f 1 df

G M  4 1 2 2 7 3



ex = 184

5.y = 80

CXY = 2,146

f X2 = 5,006

EY2 = 950

n * 8

r = nzs xy 2x sy

* 8 (2,146) - (184) (80)

8 (5,006) - (184,'l  [8(950)  - (80J2j

r&fh?rodur%~~~u  (Multiple Regression)
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Y 3
C P,+Blxl+B*x*+“”  +pnxn

min 22 (Yi - Yc12

- z (Yi - p, - BIXl  - p*x*)*

1;  f ‘~,,J(,~,)=  E (Yi-po  - plXl - B2  X2)*

df q3,,p1,p2, - -2~(Y&  - $&I1 -<*X*)2  - O.........(l)

d PO

df (BQ+yB*)  P -2 E(Y, - ;, - j+, -;,x,) (X1)-o  O....‘(2)

91

4 A
df (B,+,*B,)  = -2 E(Yi  - p, - plxl  - ;*x*1 (X2) - O..(3)

T2

(1) 4......... .C Yi +,!I +j+x1+~*Ex2 ............ ..(4)

(2) .......... fXIYi'~cfXl+f+X~  + P*fx x
l3

........... (5)

(3) ......... .E xzYi+oc  x2 + ff Xlx2+f2EX2...........(6)
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a2  f j+.P*)- = -2 E(-Xl)  (XJ - +*Ex;
,

I$ (‘Ii - q*
n - 3

P
J

El y: - FOE  Yi - ;,r XIYi - ;*cx,  Yi

n - 3

n'7 Coefficient of Determination q::~&~UrruU

r*  - 1 e. (Y,‘ii=)  *
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dlhW7 lltlJlWJlU

(00  u-ml) (occfi~an%J)

70 170

48 144

70 194

95 216

65 150

90 230

71 212

38 128

80 184

45 120

55 160

99 190

'I-w: 826 2,098

&%wn)~61,190 ~~(th~m~~u)~=380,612

E.(.hhtm~~)  (dtu~attnu)  = 151,008

E(R;Tuwi)  (nffnwuuiu)  = 12,238

E(~TUiarW7u)(~ffn~iuuiu)  = 31,666

GM 412

wsinmuww

(mu)

14

15

18

13

12

17

19

17

13

14

16

12

180
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= e,r x”1 + p, E x1x2 . . . . . . . . . . . ...(l)

= PIE x1x2 + Ip.,E  x; . . . . . . . . . . . . . . (2)

= EXIYi  - ilEYi

* 151,008 - 68.83(2,098)

= 6,602.66

= EX; - iilE  x1

= 61,190 - ( 6 8 . 8 3 )  (826)

= 4,336.42
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2.x  x
1 2 = .Ex1x2  - jif.x,

= 12,238 - (68.83) (180)

z -151.40

&X2% = EX2Y - X2fY

= 31,666 - (15) (2,098)

= 196

2
x2

= fx; -' Z,f x2

= 2,762 - (15) (180)

= 62

6,602.66  = 4,336.42  8, - 151.40 p2 . . . . . . . . . . . . . . . . . (1)

196 = -151.40 pl + 62 @, . . . . . . . . . . . . . . . . . (2)

7
* 1.78

82
= 7.51

PO
= 174.83 - (1.78) (68.83) -(7.51) (15)

= -60.34

Yx = -60.34 + 1.78X1  + 7.51X2

I -60.34 + 1.78(75)+7.51(20)

= 223.36

= 223,360 fi~an3'u
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n-3

12-3
*

P

= + 8.15

-1- 599.42

380,612 - (174.83) (2,098)

L l- .04

I .96
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b

n

GM 412



I&wunwlvmiu

Wni

year X

1 -11

-9

-7

-5

- -
2 -3

-1

1

3

3 5

7

9

11

Y XY

20 -220

30 -270

50 -350

70 -350

30 -90

40 -40

60 60

80 240

40 200

60 420

80 720

90 990
- -
650 1,310

?X

2xi

x2 i!x

121 28.98

81 33.56

49 38.14

25 42.72

9 47.30

1 51.88

1 56.46

9 61.04

25 65.62

49 70.20

81 74.78

121 79.36
-
572

650 = 54.17
12

1,310 = 2.29

572

= 54.17 + 2.29x

Yx 100

TX

69.OL

89.39

131.10

163.86

63.42

77.10

106.27

131.06

60.96

85.47

106.98

113.41

RQU-
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year I II

1 69.01 89.39

2 63.42 77.10

III

131.10

106.27 131.06

106.98

344.3s

114.78

114.97

136.11 399.34

136.33 400

115 136 400

lm.na II

lmsuia III

lmxna IV

= 54.17+2.29  (13)

= 83.94 -km

= 54.17+2.29(15)

-e 88.52 awuin

= 54.17 + 2.29 (17)

= 9:3.10 Gwu7n

= 54.17 + 2.29 (19)

-= 97.68 ww.m

lvmna I E 83.94 x 64.57
100

lmna II = 88.52 x 83
100

lwuia III = 9:3.10 x 114.97
100

lv95u7a IV = 97.68 x 136.33
100

= 54.00 &win

= 74.47 &uu-tn

= 107.04 &w-m

= 133.17 &uuw

mm

IV

163.86

113.41

408.33
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cff( pot fv P2' = -2E(Yi-  i; - glxi - ;2x;)  = 0 . . . . . . . . . (1)

&PO

0

df( go, pl, p2)  = -zE(Yi-  e^,-  &Xi - $,x;Hxi)  = 0 . . . . . (2)

cfs,  -

d-f  ( pot pl~,~p2’  = -2 E.(Y i- k. - clxi - ix:, (xf)= @ ,.... (3)

de2

(1) q = i;,n  + $,z  Xi

f3, = + (fYi  - $2fX:'

(2) f xiyi = i, x;

61 = CXIYI
E.xi
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p
.2

= n XfYi  -f:XfEYi

nhx: - EX2)  2

yi = PO+  B,x,  + B,xf

Wni

X
-

-2

-1

0

1

2-

22

286

Y X2 x4  XY
- -

2 4 16 -4

1 1 1 -1
3 0 0 0

5 1 1 5

2 A 16 18

zo - 10 34 - 18

h = 18/10 = 1.8

P2 = 5(50)-(10)(20)  = .71
5(34)-(lO)L

Pcl 5- 1 ( 20-.71(10)]  = 2.6

X2Y

8

1

0

5

36-

50-

RQU
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