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dsY) S g sl oo e H, s,
e Sl

sl ol Ll oluld bl o oy bpd THO (2, 0f
e blazely(Test Statistic) )Lz V1 slax] of Hlat V1 jlas of  SlaxY!
(one —tailed Jols sl e 0I5 15] Lad [l Y1 g g6 oy Ayl 45,401
(Two — tailed test) (uilr e sltest)
ol 31 df el ol LN YT
Jr e Ul Gan 0, 5l s G tesllaw b 3lag el jlas|- |
e s p Ul may S Y ol s ezt e b i O
I
HO: & ¢ Mo
Against H1:» #= Mo
Or H1: # = Mo

OrH1: & < Mo
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Z=(y-M0)/( T )
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(30 Je uy3) iall s j20

et o g )l Co-Ul Gy cOnbaus g Glas olplat] — o

b p Ul iy S gl S yne
HoO=M»1 = M2 o >
a-1,0"2
Against H1=»1 = M2

2 oY aslas| O

_  — (021)+(022)
Z=(yl-y2)/x\nl / * n2

tis Gl N el Glas oyl -

HO: P=PO
Agabs thi0p # P-

l'IP'U“EZ LY e 05K
Z=\ « £0=1-PO

Ot Sl —
HO: P1=P2 against H1=P1# P:
Y 1# =2
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(Chi —SquareDistribution) IS a0 a5 95
(TestHomogeneity - bl jlzs]) aezdl by Ghazy Hlesl — Y
LfTL:M:\.o.cﬁa ;«ww ] :&\dUL)wLAK,o,d\ ‘.o....:“)

2 2
HO=- =-0
_2 2
Hl=- >- 0
Lol oda pls Olus

, . 2
iz (2Y)

2 O
SZZJ = n-—1 |:|
)L::-Y‘ 39L.a.>-l g.a..& r..? LS

(n -1)Ss
X2="""g0%

(Test For Independence) (o pite () JNERWY! Last|

L}auglvﬁ:_ﬁ:’a;u} (Lo 51 e g OlST Isl g g 0B 5T )y piis
SV 5 (Contingency table) G5l 3l J s (pomm 3350 g
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1Y Gyeall | Columns Lt M suesdl gt
Rows C1l c2 ...... G,
rl1| O11 012 Olc R1
r2 | O21 022 O2c R2
rr | Orl Or2 Orc Rr
el [ CL C2 Cc T

Lo =T e J2F 2891 G sanally (e 5,8) ize J2F sues Y0
Oij ad 50y Jyad| =15 (Cells) LML § aaladl 4 g8 daladl 4l Sl
J g Lf it Slicas J1 G panally shes Y aly Al s 31 LY
(Ri) (<))
Eij = T
13kl J gl G L) meadk b gl 1SN 2] dng
(0ij — Eii)
X2=y Eij
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(gl &y il o (gl
(r-1)(C-1)
LMo i ¥ (6l € Ol 06 allall OF g8 benw gl 4 4l L]
sl—azeN! 5T (Relationship) L3Nl =5 wl—ily . oo ml Ll (s
e 38l Jolas Lo it ol oy (Dependence)

x2
:=+T

C=v
o el o & 88 BNl i js cils C dad sl Ldsy

Ll bl 8o (6ol d o il i 5l

oA JE Gk ) bl o £ e geg e ST Gl o Lo
(ANOVa)|Laz| L] 36 2 g4l (Analysisof Variance)

) A ol L s bl s (s 8508 Ll JA 0
Al S s oy Jpdr G s Lkl 0 polias ST G158
o b3 S i all oLl e K s ) Ul s ol o
ol Sl ods e Gy isle s Lasdl wlanztl o K e & 250
Tgludl Bl g1 0 jls| 3 o2 Ul 22 0fy (Trestments) <dlelal |
:L§T & glece

HO: %1 = M2 =+ = Mz

HL Olsbaze s o 0L BY1 e
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ylly21 y31ykl
y21y22 y32 yk2
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Total &j:f

ylny2n y3nykn -
gsaaal yl. y2.y3. yk. Yoo

(Corrected total SUm of mova ll A lny A1 6 gagt Clutt 0585

D vl -

(Between treatments sum of (<delall) mwld | ple Sl 0 ¢ 90 5

SST = ij

Ei y2:-. {3"' ' }

Grand Total

:&>SST ;6 JLd 56 59 SQUares)

(y..)?
hk

L2

SS = n —

e L

SStd ;6.5 sguares)
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(Within ( &Malall J515) Ul ouy s Uadl ol 5 !
SSE ;6 L4 569  treatments sum of squares)

SSE = SST - S8 : Jull ol o ol Juld sl ey

@ okal | ( Badadd | QLo ykalf & pdo
(Multiple Comparisons among treatments)
Uit 5o st 3l Opdlsis v Ol Opha g2 451
(30 O J_:ST) J;.S £l > Q).ii ke (2) @:.ja.” ,L:>-\!| ssle cb&w
LSV Ll 0,85 o
Ho:x1 = M2
H1»1 = M2
Or H1:M1 < M2
Or H1.M1 > M2
L5 LYl L
(v1-y2)— (M1 - Mz')
|
g2l n g22
I'hz h2
Z= N
Syl




115 Ayl palal! b alal ol Lo

et >

t= v hl
055 (D] 0L gt 4 O 30t (o ST Hlas 5l e L] .2
ol Jbd b s ol fll 5N Ly b () Ly as 8
1iws 4l O 5SS S Analysis of Variance
HoM1l = M2 = - = M:
HL: Olsloe b oo 0131 391 o ]
Zglodhl Bl g Y1 25 Conns D2 & 8 g2 JYI gl / Jlts

1 2 3 4 5 6 Total
194 17.7 17.0 20.7 14.3 17.3
32.6 24.8 194 21.0 144 194
27.0 27.9 9.1 20.5 11.8 19.1
32.1 25.2 11.9 18.8 11.6 16.9
33.0 24.3 158 18.6 14.2 20.8
X..(y..)
144.1 119.7 37.2 99.6 66.3 93.5 596.6
28.8 24.0 14.6 19.9 13.3 18.7

=
=
-




116 Ayl palal! b alal ol Lo

et >

ol gl e Ty Sollaw bl p o Gl By 3 Sl of dizes Jg
0.05 LYs (5 gmme 3§ bVl 4a
L
Ho: 1 = M2 = M3 = M4 = M5 = Ms

HL 391 e e gte g pime 0l 5 Slal ]
2

( 596.6)

°(5)
SST  =(19.4)*+.....+(93.5)? ol gs—nt)
L(US =12999.36 — 11864.38 = 1129.98 Total SS

. (144.4) + — +(935) 1186438 [

=847.05 Treatment S5 (! dule wlubas o )

SSE = SST - SSt = 1129.98 - 847.05
=282.93 Error SS (W | wlay o ¢ 50)
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Sour ce of variation df sum of M ean F
Cﬁ‘z‘" yslae ol s sguares squares

&2 gt L g4
Ol Ol

Among groups ) 847.05 16941 | 14.37
B o
Within groups 24 282.93 11.79
Bl g
S g gat] 29 1129.98

saaladl G ,all o (T HO b Jl dalate 3 w5 D pmd| F 203 0T Ly
(Significant) & gxe JYs b

M slasYI Jdoudl § cais HO s 15) L sl pa olaw 4

|

o daw gl | v A yLalf @ pda
e llaw sl oy G,ladd G b sus Slia
1. The least significant difference (Lsd) (g pme 35 ool

2. The honestly significant difference (Hsd) s sws 6,3 G531
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3. Duncan's new multiple — range test sdoudl OSs &3 ,b []
4, Student-Newrman-Keeuls test (SNK) s 55 0l 55 35 setes &b ]

5. Dunnett'smethod s s i ,b []

6. Sheffesmethod  aus i bl

g

7.Parzenmethod o3, wJLD

By 5 n gl G0 et LY Jau gl OF a8 Led s 525 o0 o))
o;b&u‘dm‘cﬁbubwwQ&Sﬂw&ﬂ¢LJM|L}
:JAO.OSUYJL;J;MgiéJ;mé}NTMOT
282
Lsd(0.05) =t=x = ( =MSE

2 (11.?9)
v 5 Lsd(005)=2064=45 b aleg
iz Ll 3 Al O 15) b gns o gl G Lo (g a1 G Al mngs
(A Ll eda o Sl gl yle 35 all = 0B adey Lsd e
X1-X2=288-24.0=48
X3-X4=146-199=-53
X5-X6=133-187=-54
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0.05 (6 sims f & sine LedS samlall 35,41 Of
Bagad| Sls Ly b (5

Ll sl e JS ame gl oy |5 25,50 (S5 2l ods
.Lgf'-?l

S gl o &, o3

2 5 ol Luelad ) geay dgled| Ll sV 55— 1T

(SSR) 5o dd o My & pall s gt 0 7 petd —

0559 S (LSR) gl § G o o DUl o5 —

Sz
LSR=SSRY = « $=MSE

479 |S2

N 5 =v I =154 Jul G?L’:S O
VaueP 2 3 4 5 6
SSR 2.92 3.07 3.15 3.22 3.28

LSR

4.5

4.7

4.9

5.0

5.1
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6 5 4 3 2
28.8 24.0 19.9 18.7 14.6
13.3 15.5* 10.7* 6.6* 5.4* 13.3 Ns
14.6 14.2* 9.4* 5.3* 4.1 Ns
18.7 10.1* 5.3* 4.1 Ns
19.9 8.9* 4.1 Ns
24.0 9.8*

" Applied Regression Analysis" ‘fs.,,hﬂ BIREY [ NP.

O LN ol L WS)MJ‘J_;Y‘J#JJ%Q'OTO.{&
en I B 0ds Jto ol ] g AN BRI ZoBY 4T LS el el
o ST gl a1y s (¥) (Response) &l w ¥l Gas dolas Ly Lgs
XK} ¢ X2 XL G g3l ol i

T Lradl I Leldl lud Y Dslas O

Yi=BO+B1X1i+B2X2i+...... BkXki+ul. i=123....n

B2B1 U (y- intercept) g5 sondl ;521 Jo aladll o BO OF o
o= 83le s 5 (regression coefficients) ;A £ wMslas 4 ---BK
[(random error) sl Uad | 5 Ui LT .Ul
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Uslas o b dsly s 35 it e L2l HludY Usles 0]
s o ST e i gzl dsladl LT ((Simple regression) Law ! a4 Y|
Usles 07y .(Multiple regression)uiial! jlugY| Uslee o d1 4 E
Sl Leal o dd pddens u i . (51,81 5ua Lpelidazu (Ss 51u2 Y]
X'S 0d o Lms 4 5oz Lo (V)L V] oy 5l o (X' S) Lo A
Simpleregression  La.Jl ludY|
aris J o Sl s (n) e 52 (Data) oLl o)
:g;‘yts SMALALl fend 0% G XL s 531 il (¥) Bl

sdalell er Yy X1
1 yl x11
2 y2 x12
3 y3 x13
n yn XN

LU Sl e 5 50 YeXT g Al | BN ELas OF s
yi=BO+B1X1li+Ui « i=1L23.....kn
Sllns) wlialidl o3 e slae YL BO(parameters)B1 Jladl ,ui
Ly oy (oS SUL a8 (o doaas ¥ Doy pme Ly b Aol gy (Bl
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s yauiS (gl (OLS) e s b 50 5 (Least squares) s aall ey
n

i
3 ol Jine Sl G mgs X le Y I Jalas 568 BL LT X220 0,55
G:)t—:ASgrAJ cg;‘).ﬁ._&” | Ui QTJ S SAJJXKM:ML"M (y)

@‘JML?QLMU_AJ:‘ UAS&L&’JJ&*#UAS JWL»}N;M

i=1 j}?i) ( i=1 :Xll):

n o yixli -—

n -1i2 — ( n jx1i)2§
BAL= n ‘
Br0 =Y -BrX1
Lot <0 sualiad) 8 BU o5 gaddl ol L Ladll Dlaza Y1 2ad U
yN =BM0+ BAL X

HO:B1=0 :puall &b b bl Jr Y
0 # Versus H1: Bl
Do kYl e OB
T =B*1-0/ se(BM)
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o olast 59 slasY1 5500 06 25 parl) Balall 85 2 (i
A el By 6 s S5 Ml R 54 JL 4 5o (sl il filas
:w‘xl&wlﬁbbﬁly L}
2

T (vi-yi )
e Iy (y)?

10 S S 8l LS

ot S5l 05 5l s X1 00 a1 e Ly 3 R OLS 13)
Y @ SNyl

838l AN peel 1y e W g Dy 5 ]l Llia N1 oL ol
"The statistical package for the social science” o swld| L5 r‘m“ﬁ
Spss o I b e &l

[ feas Il

e 2y 5l b 5 el Olwld masy &y 3,0
e Y1 sae e diazas (y) ol sus OF e L ioud | s Lo
LMl odon a5 Wbl o1 LemShs] g 8l o pmldl 3 X125 5 ATV
oldb s o g4 UL OT e cdoud| g,.l.b Mo oo e ]
Agodaas ¢ el Yl sse y (FBAIL) Do

(y) =23 29 49 64 74 87 96 97 109 119 149 145 154 166

G?Lsgﬁ!b(xl):12344566789910 10
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Coefficients SE t

B1" = 15.509 0.505 30.71*

BO" =4.162 3.355 1.24

h=14. R*=0.987 S=5.392

"PIINt OUt” o gusld| el il 5
Jobre OF G (XD) (e gl il LaBe ooty Jouddl T
oS8 (Y) el b s (3 SN 0 99% O (4] ety dydsedl
Lhaas ¢ (gl (XD) il ode Bausl gy a5 T 0 o
el (1) ol U & ] AL o5 LiSs (o
HO:B1=0
Aganst H1:B1# O
ol I e (3565) dead | Cb sl Hlu2Y] folag O a5 Bl &
56 LYl b
15.509 — o
t= 0505 =3071
liay HO a0 ,5 acde s a8 )l dakaie 3w & gt (1) Lod OF Ly
(X1) ! danl us's
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L o# Al Dol L)
yMN =4.162 + 15.509 x1i
(4) Loyt g5 pobadly ed ) o350 3 1 e gl adl oy o
535 S ead | Cdb sue @833 e o ol gl folas LT (356
13 16 Jlg# @il S lgodaat o2 (gl el Y1 o0 L] 50>
camglaal o 3LS) 5
oyl dn )l e o L S dedl Cb s 52l
y" = 4.162 + 15.509(y) = 66.198 minutes
s ol 10 (g lall U L]

X — (x)?
1
Se(y?) :S{1+1/n+E{X1: — Xl}z}zﬁ
2
(4 B 6) 1

=5392{ 1+ 1/14+~ 114 }52 =5672

(Multiple Regression)  sdazll lu£Y|

s gl dazall oead clualadl e (N) e 405Kl SULT O
XK} ¢ e X2 XL 2 (Hy i) ized) Sl a (K) e () &yl



gt TTT oo 344{?[‘{9*’4'& elal Conad alle
i s iz S|
ILG.’& B
o5 gy X1 X2 | . XK
sdalall LYl
1 yl x11 x21 xk1
2 y2 x12 x22 xk2
n yn x1n x2n xkn
Sl el Je
yl = B0+ B1x1li + B2x2i + ..... + Bkxki+Ui ¢ 1=12¢...n

a

N °)

e el b & e ol 56 ) 95 Wit 451 g s (Ui)

QT c@b}
3y s, bLA Y Gl N1 joe G 8Ll oo Bi jlu2Y] folas (1

A0 gAY ] o 055 Ladie Xi (po 315 B
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G Sl Sla o et sieas G b oo a8 B LT S (0
Sl Sl Al 82y ey 555
g fade J o Jansy Bl Slawld] el O (o
sk S O 5 (Predicated Value)a sl dedll of (5
yNi = BAO+ BMIXLi + ... + BAKxki
e =yi-yh e sdalis I3 daladl ) o)
Lzl 335 0L slaall WL | 3 5ol dillas 4l G35 dn (o
Ol G R2 gl Jolas Al gy ol
1 - Egyi _ },i_)?
R2= X (yi—¥1)°
e LA R G O el gl pad UL LasDe 23 50l 055 Laind
a2 J] g5 SMEY Bslas | b 5 e T BLSJ OY 1y d 1)
0L Loy Gl sl foolos 4o o e JWbs LA ol )
‘& 2R 50 3L 4 5 (Adjusted R?) Juall dyodl fulas ol
(1-R*)(n—1)
Ro- 1= [ -— k-1 ]
Lo g DLl o e gl ol ial) Ll oY1 (0 0]
Ly pmn (6 gumn o () 50d) & Ll t s L g | 3 5li0 g 12N & Nalra
Tl e ool falas 3 ALY HLasly 5T Ogteghas & gine ol 5o
Sl 3 el df ol
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Clanas G S b ducuge @ LW Lu )il eny 2T / Jle
L) amd g eV oy cade o a0l il deby Gl sl 2yl
o Jeolil) Ll oblacdl e Al g BLOYL G pteld pladl 615y
oo il e Lo Iy O il wlis Gu BN s U5l il Gl G200
) oleell loy Jary JUI I adls 05 41 S LS

o 4l sy

-

G, S e ] Janld ol ol y
il JSLes e x1

Aol el e ¥ X2

B+l (lad 40,41 X3

SEYI bl e el x4

A )l SEW ry b st (o] X5

- Josl Jlas ] ] X6

I 8 U Lol SUNAL et XLex26x5 ol el OF el 5
IS Jandly Glas dnb 3 g XBoxd gl Loy o 2115 il Sl

S dty oS0 O ,al) 5L ol e n Y g8 X6 il U]
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Yi = BO+B1x1li+B2x2i+.....+B6x6i+ui

W @l ) oo sl ¢ gl § UL Jltsf sy

B s ol

Variable Coefficient SE t
x1 0.6130 0.1610 381 *
X2 - 0.0730 0.1357 -054 Ns
X3 0.3200 0.1685 190 *
x4 0.0810 0.2215 0.37 Ns
x5 0.0380 0.1470 0.26 Ns
X6 -0.2170 0.1782 -1.22 Ns
constant 10.7870 11.5890 093 Ns
n= 30 R?=0.7326 S=17.068
g+

&l "t o8 T printout” § © ,eb ol el Ll Lo s (D
Gt Al 5l Y LYl Hlre o8 a

HO: Bi =0

H1:Bi* O

ci=1l2¢....c N

o= o U] Ml Lad Ladb X1X3 oy il ol G?L::J\ X
sl e éﬁl‘ MY |

.
g

s 555 3 AL 13 e ) Jaald pladl ] (3 2S00 BBk
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= s df J o Il p dagll HILYT S Glal o 0F ()
oy OGN 58 & pall ol el e e sue 3T AV Gualall s allel
<l el C\j_w pdS (1) @l el L ade 5 (parsimony) ideall oda
XLx3 oL oda Lol dgz 5 cpoy Dslall G (oS 0OF 2 815 ioal Y
10 55 A1 oda (3 (Reduced Model) J szl 3 gaddl 015 o BT 15
vi=00 + 01x1i + &=x3i + ui
idslas 0L Ol 3 XL X3y — il UL Jlssf ey
Lt Al 6 pall ol L

-

Y =0.871+0.643x1 + 0.211x3
(7.062) (0.118) (0.134)

old &ylall sl Y1 2 oMbl wd el 3V s olesdl O e
(s e & il el

il ian Y et Olall adn pusetas tedalall ol Yok
A rTCS)A:J\ég;EﬁQTéJJ,&M\JAéTolw

LA Ol =Pl Eo o p= el b dlallsasl ]

1 Al 5l 03] v

HO:B1=0
Coefficzent
SE =&~ 0* Versus H1:B1
0.6130 — o
=3.81 0.1610 t=

0.0s
2 UYJ.H ‘SJ;M ('......333

Wl 3 0.025 (i o o 0.025 =
B! - B1
SE(BY) t= 14 sl degdll U
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e g 41
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Sy Ll s il ool LS ol s Ukl 1 018 LS
e
oan Bl ol plisu Y Co Ul by 0 b 25 & s Sla -3
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Simple Random Sample: al L3l ptadl Zall — 1
Sls e pn 83 k0 S 0 St Sla >V ezl e 5E Ee
PV I E=H R oV PERERWERP .a@\g,ﬁmgu,mwxu@g\
LI elsad]
Applall Bl e gry (d) ke Gllays 4 - ol Uk laie -1
iy o1 O ez V1 g Lo g L 1iSa 801 ez -2
el a5 Al e B Ll IS 5 (W) Jlex Y1 e ade 3l
Lla> Yl dohdl e 1,85 L8 Lby JlazY1 s 35 gl
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(N) 5006 & 30 Iy Slam Y1 mezl il jio sue o 15 -4
Bl &l lads ot OF K5 0F K6 066 SousT 06 ale
X
No:(Zd;d}z
o 185 (2) 5100 63 1ol il wils ;e sue 28 (N0) Of e
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