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1
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5 1

Var(f,) = 3,89 * -——* (1059)=0.057 83, = V0.057 = 0.23
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Rr=q1- R 3509 o6
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_ n—1
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n—=k

_ 12 -1
R?=1-(1-0.71 = 0.64
( )12—3

8yuall Sledall sue Jion K

cnbed! Jelms Jgur slemg) =

QﬁL.d-”)u\qd-A Qlﬁ‘_):dy‘ QL:.)).A & ) a..y.z." QL?-J.) F
$edll sl 88.51 2
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Aningo il Slal, Y] 35,09 9 F= =5
9
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(b LS 88 m uay hdrwdl (3 3l
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ditall 30 Bk jakall 559
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Lol ol ¥ 35 ppan, 2ol 20 aldaall el (S50 i J oWl (s pal|

Y, = &+ X +u,

Z X;y; = 22206745 in = 92 599.98 Z x? = 68301935
n=204 Z yi = 43 649.77 2 yZ = 9598710
okl

z3saidl Slelas Hu3 1
SSR=40 966.20 ¢, @latl 2o SST .SSE i sl 2
B aelall ulis Uasdl ¢l 515 3
toszetll Jolas ! 4
N
zigedl ledae puas 1
nYx;y; — NxXi LY
nYxi — (X x)?

_204(22206745) — (92599.98)(43649.77) _
B 204(68301935) — (92599.98)>2 B

B:

0.091

A~

£ = 0.091
Y 5 X pud olumy
7= 2 4359215 y =25 = 22870 = 13,9695
&= —pX=a=2139695— 0.091(435.9215)= 174.3006
& = 174.3006
¢ yoitl] Aslae

9, =174.3006+0.091 x;

SST .SSE pud ! .2

2
SST & Y (i=3) = ) y? —ny*

= 9598710 — 204(213.9695)% = 258 988.8262

SST = 258 988.8262
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SSE = SST — SSR = 258988.8262 — 40 966.20

SSE = 218022.6262
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) _ Y u? _ SSR__ 40966.20
W2 n-—2 202
6% =202,8029

2
Z(xi —Xx) = Z x? —nx? = 68301935 — 204(435,9215)?

2
=4 Z(xi —X) =29536313.9509

82 202,8029

52A = =
B 3(x; — %)% 29536313.9509

tgixd! Jolae clus 4
_SSE_ 218022.6262
" SST  258988.8262

2

R? = 0,84
L sl ool oS5l 5 I oy ol
§, =174.3006+0.091 x;
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SSST.SSE SSR (b oo .1
§ b Alan] ol 2
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]

SST .SSE ,SSR b .1

Lol
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SST = 6 526 875
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SSE = 5743 650

b dpbas| clus 2
SSE 5743650
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SSR 783 225
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F=183.33
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sl SSE = 5 743 650 ;
nsge pdll ool i)
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zu_z SSR = 783 225 F=183.33
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y = = yi=—
n n n
61



Bd a8 w0 (rill) A8 (ulla & &l pualaa

= SS5T =n=* 532, = SST = 37 % (2.91)? = 313.32

SST = 313.32
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iznz_lz = = SSR = (n—2) * 83,

= SSR = 35 % (2.53)% = 224.03

SSR = 224.03

SST=SSE+SSR= SSE = SST — SSR
= SSE = 313.32 — 224.03 = 89.29

SSE = 89.29

_x 2
5, = 32.90 = \/Z(n 2 \/le _ 2

n n
¥ x? ¥ x?
n

= 62 = (32.90)% = — X% = g2 = 52

_ 124 806 )
2 (32.90) 3373.135 —1082.41
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7= 47.86
_ Xyt
n

Xy,
_— e
n y y

82 = (291)% =
1524.716
37

— 65

= y? =

y=5.72

Y Xiyi—nxXy _ 3301-37%5.72¥47.86 __ —6828.09
Yx?-n&2 124 806-37+(47.86)2  40054.55

g =

A

f=—-0.17

5.72 + 0.17 * 47.86
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§, = 13.85 — 0.17 x;

62

:G.S}d.” QLAJ.!.A),!..\.ES 2

— (2.91)% = 41.208 — 8.468 = 2 = 32.74



ldl) LBy ulida gé &l pecalaa

Y058 ginn Soius i " Aigine il 3

Sj:ité-\s‘gfu.d
HO: ﬁ = 0
Hl:ﬂ * O
B
tp = —
B _
Op
52
523 — #_2
X(x; — %)
o

2

= Z(xi — %)% = 40 049.17
2.53)2
(253" _ 400015

852, = ——"2
B 40049.17

53 =0.012
_ B _-017_
ty = 55~ 001z 14.16
teq = 14.16 > t85 10 5 = 2.00
Lobas| goinn Jalall JUdlg danad) s all i Adgud! £pe ST gulil
JSS 7590l Bugina slan| 4
Lol 89.29
F = I§‘§R1 = —%3703
n-k 35
F=13.94
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var(x) = 3 y =32 x=28
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2
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4= 200 —0)(y; — )
2 (x; — X)?
{cov(x, y) =74
var(x) = 3
X;— X i y
206 —00i=Y) _ o, Z(xl- _®)(y;— ) = 7.4n
= no ) =
Mzg 2(351-—3?)2=3n
n
5 Z(xi_f)(yi_.')—’) 74n_
B =Seor an - oA
A NN
=V -pXx
a= (2 47)8 = 12.24
‘).1..‘\333\ Ualza
¥, =12.24 4+ 2.47 x4
a;, . a
Yn+1 € [yn+1 —t /22 un+1ryn+1 + tnfzz un+1]

Vpsr = 12.24 +2.47xp01 = Y,y = 1224+ 2.47 = (24) = Vpsr =715
Sui = 3.8643 = 512” = 14.9328
AJL olall Jeaiwd n olust

302

SST = n*var(y) © n = SST /var(y) = 303 =10

Z(xl- — %) =nx*var(x) = Z(xi —%)2=10%x3 =30

A~ (xn+1 f)z

o) =62 |1 e

Un+1 uj [ -+ Z(xl _ x)z
5 —149328|14 1+ @ 4—8)° — 143.85
Uner = T 10 30 o

Youq € [71.52 — 2.306 * (143.85) ,  71.52 + 2.306 * (143.85)]
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Zyxl = 0.272 Zyx2 = 0.0239 Zyx3 — 0.433 n=40

lexz = 0.566 Z X1x3 = 14.67 Z X,x3 = 0.993 Zy = 0.596
Z X% = 10.269 Z X2 = 0.078 Z X2 = 22.608

Sz3gedl 1da cDlalas yus .1
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§ 5% Somune dis yaall Hlumdl LI Agiall yusl 3
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Sgadll s cSelas puds .1

B = (xx)"txy

n le sz Zx3
5 40 1950 133 29.87
() = le le Z"l"Z Z"lx3 __|19.50 10269 0566 14.67
2 133 0566 0.078 0.993
Z"Z Z"Z"l Z"Z Zx2x3 2987 14.67 0.993 22.608
ZX3 Zx3x1 Zx3x2 ng
(27
|Zyx | 0.596
L 1 0.272
(xy) = | Zyx I=>(x ) 0.0239
2 0.433
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(xx)™' =
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2075 —0.577 -2.404 -2.262] / 0.596
—-0.577 1.910 4656 —0.681[( 0.272
—2.404 4.656 40952 -1.643]|\ 0.0239
—2.262 —-0.681 —1.643 3.548 0.433

[fo\ 0.0428
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A, / —0.036
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=
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1.376
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SSE ,E’x‘y — ny?
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SST  yy—ny?
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— SST =Y (y; —y)? =X y? —ny?
— = SST = 0.0115 — 40(0.0149)?

SST = 0.0026196

el eplall Gl
SSE = ) (9= ) = f@y) - n?

0.596
0.272
0.0239
0.433

SSE = (0.0428 —0.008 0.100 —0.036) —40(0.0149)

SSE= 0.0012544

JORS UYL IR I D
SSR = Z u? = SST — SSE =0.0026196 — 0.0012544 = 0.0013652

SSR=0.0013652

SSE _ Bxy —ny> _ 0.0012544

R2 = = =
SST yy—ny? 0.0026196
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R? =0.4788
_ 40 — 17
R>=1-(1-0.4788) [40 | = 0.4650

R? = 0.4650

5% Sgius wic jaall laseid Al giall sLasl 3

R?/
K=1" 047882 02394

F=a ~R?), ] T 05212/37  0.014

Gsiands plally lull M — K 9 K — 1 &> 2oy adoundl Laasd g0 Oplas F2egd Cladst aag
e

ool e J oo (H1) b apan dusss (Ho ) postl s ot [E ) [y 0555 oase
2l hll (e Grnpr 05 4l e Lpiie 2llia o g1 sl e Calis J5H1 e g gy g 3ill lelan oy
Llan! Bgins L 5,uall o] Dslas of dnes

O IS5 2 maneS Jlea¥ el bl o a8l Jg Joadl gus 1 51 e Aslys 32 pwsbaadl (s po|
Jomll cloyie e Llam ol dayg Aldiue olpiseS 28U alasoial il gie¥ il calysball

:JLZJ\
Dependent Variable: Y
Method: Least Squares
Date: 05/20/22 Time: 12:04
Sample (adjusted): 1969 2019
Included observations: 51 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
X1 -0.305800 VM2 -0.564386 VM3
X2 -9.32E-10 1.45E-10 -6.445276 0.0000
X3 -0.234980 0.461522 -0.509143 0.6130
C VM1 11.66477 6.089411 0.0000
R-squared VM5  Mean dependent var 33.21606
Adjusted R-squared VM6 S.D. dependent var 23.90140
S.E. of regression 16.16871 Akaike info criterion 8.479218
Sum squared resid VM4 Schwarz criterion 8.630734
Log likelihood -212.2201 Hannan-Quinn criter. 8.537117
F-statistic VM7 Durbin-Watson stat 0.249944

Prob(F-statistic) 0.000000
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= 6ul 6 7 14

= SSR = VM4 = 261.4272 = (47)=12 287.08
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i =" _ | SST

5, = S.D.dependent var = 23.90140 = \/

n—1 n—1
= SST = (23.90)% » 50 = SST=28 560.5
s — gz o SSE_ SSR _ 1228708 .
= = —= _——_—— ) —_—_,— = 0.
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_ 50
2 1 _ _ -
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~ aj . n a; .
,80 € [:80 - tn{225,§0 ’ 'BO + tn{226ﬁ’o ]
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1 dlacl) dudlls
~ as . . R a; .
B € [,31 - tnfzz(?[}l , B1+ tnfzzfsfgl ]
f1 € [-0.3057 — 2.00 * 1.45, — 0.3057 + 2.00 * 1.45]
= f; € [-3.2057 , 2.5943]
B aelaoll dwdilly
B, €[—9.32—2.00%0.46 , —9.32+ 2.00 % 0.46 ]
= B, € [-10.24 ,—8.4]
B3 aelacll dwdll

Bs € [-0.23 —2.00 «0.46 , — 0.23 + 2.00 = 0.46 ]
= B, € [-1.15 ,—0.69]

X1 =6 X3=6 X3 =5 :055 e Jla¥ el wlill Ay s 4
Vo = 71.03 — 0.3057 * (124) — 9.32 * (130) — 0.23 * (204)

P, = 12.1258
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Var(f,) = 356.00 cov(fo, py) = —=7.113714  Var(B,) = 0.1823
8, = 31.32 cov(Bof,) = —0.753962  Var(B,) = 0.0029

HEPYIZNY
§ Addma Slus,all IS of Lede Gyauall clan, bl 2a by Sl 7390l 508 1
¢ (R?) et 5. (R?)sgamll ol ot 2
¢ b ibas) sl 3
J=J!
Addoms Sl padl US ¢ Lele "OLS" aluiivly Byudll alall slzyf 1

B=(XX)1XY

(XX) ™ tpmias ppaanld Jallig XY 53,8550 cilibaall 55 (rag 28l (e il
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—0.753962 0.007824 0.0029

8y = 22.406 = 6%, = 510.94

0.709097 —0.013923 —0.001476
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SSR
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SST = Z(yi —y)? = Zylz —ny? =n=v(y) = 980.94 « 35 = 34 332.94
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2 — = = 0.476
SST ~ 34332.94
R?2 =0.476
R?=[1-(1-0476)>
R? = 0.443
btd Ailas | Gl 3
R2 0.476/2
F=k=1_ = 228 12
~1—R? 0.524/ T 0.0164
—" 32
F = 14512
G s g
W1 z3geidl Ly

Vi = Bo + B1X1i + B X + o+ BrXii +uy
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Al ) cdael 7 300l e @llas (e dalae JSOGyLast oS'13)

t.30=4'79 1:’\1 = —2.08 tﬁrz=8.95
t2-925 = 2.00 F. = 40.52 L3l esldaall Lyad oy
van, = 43.82

0.229 -0.004 -0.14
(x'x)™' =[-0.004 9.21 0.0027
—-0.14 0.0027 0.418

SUNTRY
¢ (R?) ot (R? ssmimalt Jalas 0 S a1
§ Gpieall clall 2as g QU z3g0dl 58 2
$ %95 wie Y :J aat Jlzme 0sS -3

J=l
(R?) @ (R? ool dola 50 JS ol 1

pold Jallg £%925 = 2,00 ribagie g Jeas e Ll

t0-925 = 2 00 = n-k=n-3=60= n = 63
o 4T LS

R? R? 2
= Tke1 052 =12 4050 = O
(1-R )/n—k

F - W 2(1-R2)

= 60R? = 81.04 — 81.04R?* = 141.04 R? = 81.04
= R? = (0.57

R? = 0.57

R2=[1-a-05n2
= (1-057) =5

R? =0.55

oinall Elany bl Asylay JU 730l pids 2
B = (xx)"txy

SST = Z(yi -y) = Zy? —ny? =n*v(y)
— 43.82 % 63 = 2760.66
SSR

R =——
SST

= 0.57 > SSR = 0.57 = SST = 1573.57
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Yu? SSR . 157357
= =4 55 = T = 26.23

82 _
Su_n—k_n—k

\ 0.229 —0.004 —0.14
Qp = 62(xx)™ =2623 x| —0.004 921  0.0027
—0.14 0.0027 0.418

Byudll lodasll gyloatl cdlymi¥le ol olus o

Var(f,) = 26.23 x(0.229) = 6.00 83, = V6.00 = 2,44
Var(f,) = 26.23 x(9.21)=24157 83, = V24157 = 15.54
Var(f,) = 26.23 = (0.418)=10.96 83, = V10.96 = 3.31
tA—&z Sz *tzm = 2.44 % 4.79 = 11.69
P =5y Po = 0p, » tg, =244+ 479 = 11.

0

fg A
tg, = 8[;1 = [, = SﬁAl *tg = 15.54 * (—2.08) = —32.32

t —&: 3, = 8z *tz = 3.31%8.95 = 29.62
R =5, P> = 0g, » tg, = 3.31+8.95 =129

2

ﬁ.\.ﬁ.ﬁ‘ Jolawe

y=11.69 — 32.32 x; + 29.62 x,

sAal) Jloeo (9955 3

Bdganl ol (3o 85 g Jgun) 2udgundl @udll 55La¥ sias (N 2 30) 1508 Aall e Ll
Adlesl Slaedl ylaad b adall ayygald

Bo € [11.69 —2.00 * 2,44, 11.69 + 2.00 * 2,44 ]

B, € 16.81 ,16.57]

B “2 & B “/2 &
ﬂle[l_tn—k By 1+tn—k By ]

B1 € [-32.32 — 2.00 * 15.54, —32.32+ 2.00 * 15.54]

B, € |—-63.4 ,—1.24]

~ a/, . ~ as, a
ﬁz € [BZ - tn{2k6§2 ) BZ + tnfzk(séz ]
B, € [29.62 — 2.00 *3.31, 29.62 + 2.00 *3.31]
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B, € |23 ,36.24]

ellaal) cplal A3 Jlae ala)
2

— k)6
prlxz(n—k 11— %)s(na# sz(n—k,%)]=1—a
u

52 € (60)26.23 (60)40.48
“ 83.29 ’ 83.29

52 €[18.89 , 29.16]

G35 29164 sl o 0,° sllas¥l lis) Adiandl Aeall a5 of 9596 Jlaisl s o s s
ol ol s a5 o 5% Jleas! s oy . 18.89
alad) (4 e
s Al ldaall Ll
Yl 35 25 37 20 32 30 33 26

35
X1 1468 @10 11 11.50 10 9 11 8 12.67
X3 13 9 10 4 6 7 10 11 8
:u@\

§ ol das) b alusiwly 7 3gaidl Slydde azgl 1
s(f)ﬁ)ww Adgipna uzgl 2

N (Rz)gg-ji @ ¢ oyl cpls >yl 3

:Jad)

A
S T
(xx) =
Sn 30

yi=; - 7_)
x; = (X; = X)
X, XY 97,85)(273
Z X,y = ley _Z ;Z = 3005,25 — % = 37,133
XYY 78)(273
Zx2y=ZX2Y—Z 22 =2428—#=62
X, X 97,85)(78
zx1x2 = ZXlXZ - % = 859,20 — 078508) _ 11,16

9
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97,85)2
2 1_2)(1—(2 X)” —109528—( 5 ) = 31,433

Z z—ZXz 0 z) _736_( 8)? P
ZYiz:ZYiZ_(Z—)_ (2793) = 252
Z"l lexz _[FL433 11t
lexz sz 11,16 60
(ty) = 2
szy

[3111?1363 11, 16] [37 133]

(xx) =

= [62]

B =@x)

B = Gx)lay= 0,0034063 —0,006336 [37 ,133
B y= —0,006336 0,017845

Bi| 105193
g,]  1-13416
A A A .~ (273) (97,85) (78)
= B, = 30,34 — 5,6459 + 11,6272
= o = 36,3213

¥, = 36,3213 + 0.5193 x; — 1,3416 x,

81 o) ylay " lyodiall ytalf bl sl .2
: L Sl e Ll ulially cnlall A8gdins o8,
[ var(ﬂl COV(,31ﬂ2)]
COV(:BLBZ var(f,)

SST = 252

SSE = B(xy) = [0.5193 —1,3416] [37 1331 _ 102,46
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SSE=102,46

SSR = Z u? = SST — SSE =252 — 102,46 = 149,54

SSR= 149,54
, _ LU _ SSR 149,54
“ n-3 n-3 6

82, = 24,92

0,0034063 —0,006336

o= 52 )1 =
QOp = &y (xx) 24,92 [—0,006336 0,017845

8, =0.0848 = 0291 | Var(f,) = 24,92 +(0.0034063) = 0.0848

= /0.44469 = 0.667 Var(B;) = 24,92 %(0.017845)=0.44469

CAEY S e‘.\.‘:;'i.wb ol ool uld) Glus —

Var(fo) = 62| X' (xx)7'X + 2| = 24,92 «(0.002502)=0.014966
X' = (%, %,) = (10,8722 ,8,6666 )

_ <)?1> - (L0872

—\x,/ ~ \ 86666

Var(B,) = 82 [)?’ (xx)71X + %]

>

24924 [(10,8722 186666 ) 0,0034063 —0,006336] (10.8722) _l_l]

—0,006336 0,017845 ]\ 8,6666

= 24,92 * [(—0.01788 , 147767 ) (1002214 9]

10 78571
1
= 24,92 % [15,75871 + 5] = 395,47

Var(f,) = 395,47 83, = /39547 = 19,88

ozl Jolaw wlus .3
SSE 102,46
SST 252

R? =

R? = 0.406
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