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2 ¥Yariances §|

&~ 3 les in one column

p

Samples:
Subscripts:
" Samples in different columns

——
——

" Summarized data

Options... | Storage... |
Help 0K | Cancel |

dLsal o3 o3 « Summarized data jLuas ¥l plel gugUly 1
LoaJl [ Variance ¢ulally « Sample size wistar sas] el

tez LS L S5

2 Variances E\
" Samples in one
——
—
" Samples in different
E—
——
+ Summarized data
Sample size:  Variance:
First: E] |z1. 068
Second: |2 |21.716

Options... | Storage... |
Help OK | Cancel |
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Bl Bl s e Ul 38 3 aai « OK Lasf 3 (D

D] O el i il
o e Minitab o, e ST ol @wlse (3) P> S puladll Loy
lea ¢ wllas

Bartlett’s Test ,luxl (]

Levene's test ,laxl (2

(Ll Jgaadl b dmedglly @biludl sl @ blss & ooy [4] du
Laolag Ldgill Laslarg 5,0l dnslar (0 JS B sl VI 8ol ol joy Lol

el Job o T JS80 isudl 6 Y o] Guilas Jin Job wpans Gkl

Lgine Ggiun 2is Eldg e r| éjuu DO o lasladl @ sloY 8ol wlayo

4719)
uad b dmale Lol il 3 A Rl
10 15 18
12 10 12
15 8 8
20 14 5
18 3 10
17 18 16
19 10 11
14 14 4
10 7 10

il
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Uil Lo o] eilasinadl @lipls 1 (Ho) ol 0o,
(oS azg) Brgladie (55 LI
eslnationall el oo JBYI e o] JUa o (Hp) duad! 02,30
) Rgladie pa 0555 B @l Lta Copomadl
(ol a>ge Y
D! il B
sgae b Lne JSy Loladl 5lgSUly ¢ sgee 5 DI wligal] wlily Jloof piy

P JSAIL mdge 9 LS 3T

& Worksheet 1 ==

samples Code
1| 18 1
2 12 i
3 8 1
4 5 i
5 10 1
[ 1S| II
T 11 1
8 4 1
9 10 1
10 15 2
11 10 2
12 8 2
13 14 2
14 3 2
15 18 2
16 10 2
17 14 2
18 7 2
19 10 3
20 12 3
21 158 3
22 20 3
23 18 3
24 17 3
25 19 3
26 14 3
27 1n e N
£ >
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D] i wiglan
Test for sl ¢ ANOVA _J G dll L5l gy Stat a6 bl (|

P JWl JSAk o ga LS« EqQual Variances

2% MINITAB - Untitled
File Edit Data Calc | Stat Graph Editor Tools Window Help
Basic Statistics >‘ “ ® ? @
Regression 3

4 ‘ one-Way.,..

DOE 4 A' One-Way (Unstacked). ..
& Session Contral Charts b HH Two-Way...

Quality Tools 4 E Apalysis of Means..,
ReliabilityfSurvival ¥ | BOV Balanced ANOVA, ..
Multivariate *| BLM General Linear Madel...
Time Seties » | [EE Fully Nested ANOVA...
Tables 4
- o Balanced MANOVA. ..
Monparametrics LAY

Gy General MANOWA, ..
EDA »

o

Power and Sample Size »

1 Inkerval Plat...

IMain Effects Plot...

X

Interactions Plot...

LW Sylgal ol gy e (2

Test for Equal Variances gl

c1 samples Response: |
cz Code

Factors:

Confidence level: 95.0

Title: [

Storage...
Help 0K | Cancel |
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18yl arll 132
Response ¢lsiay g3l mpll JI samples paslf Jisy o3 ¢
Olginy G3II maydl JI Codes slgsYly poladl il JasT 63 ¢
.Factors
e ol yimay Lol 833U L s g OK bisf o3 o

ks

. 3

k] il wigsy &

B Session

Test for Equal Variances: samples versus Code

95% Bonferroni confidence intervals for standard deviationzs

Code N Lower Sthew TUpper
1 9 2.85864 4.58561 10.3845
2 9 2.90731 4.66389 10,5613
3 9 2.35326 3.7749:2 g. 5486

Eartlett's Test (normal distribution)
Test statistic = 0.40; p-walue = 0.519

Levene's Test (any continuous distribution)
Test statistic = 0.11; p-value = 0.900

Test for Equal Variances: samples versus Code

S



] |

+ Test for Equal Variances: samples versus Code

Test for Equal Variances for samples

Bartlett's Test
Test Statistic 040
14 I & I P-ialue 0519

Levene's Test

Test Statistic o1t
P-Value 0,300

Code
ra
3

T
2 3 4 5 6 7 8 9 10 11
95% Bonferroni Confidence Intervals for StDevs

: Gy il i 1

Bartlett’s Test L] A5l

Jlaisy Okl Slas|
(P. value) Bartlett’s Test
0.819 0.40

" Gk
29 (181.9 1) 0.819 sl P.Value b of golad! Jyaall o
el ol JSWI ponndl o311 Juis LS JWL ¢ 7 5 Lgiall gt oy

(ool Jba ol Ty Galuse BN claoladl b slanYl 5ol el y
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G il g ] sl

Ji] LWhyll Jow Parameters suiaadl wldes oo @Uly g5 pos dl> 3
Gy (gl welu) JI b LB ) e o gl ¢ il Bl
o IV gy colalall 03n o Lgall D laglas G Blgis b IS G &
:d)l.&o.od}.o ‘ ZJH.?AH cal?«.aﬂ Lolno

. Confidence Intervals &)l «fy (|

. Test of Statistical Hypothesis iilasYl (oo,dll wilas| (2

&HSJ\JJ}JW&|M|@} ¢ w|wb:'éJ3WJyJ.aﬁ| |.3.bé
(sedaod| — Lualall ) LSlanl (59,8 ol L]

(1) o i G180 i 491

() it 5y il i3] i W i . 1
pimall 5 nll Gyl Lusslos Uls 3 psinall il T 5,3 o5

‘s LS < [ 1-Sample Z ] 3 I ¢

OISy «quailly JII 3858 0o Jole 50 o LgSo Lige o :[1] J
dolall 2 5leall Blas¥l o plall mo) ¢ Tz 55 oguedl 2 baugis

(A 12.4 g iS,20) 02 i)

101



Bl il

" el
799 L Loy iy ¢ S8l B el 2V byl W5 5B a5
L s B8eall wlLedl ¢ of JUUS 13 6 Sl

. Jols 50 = Sample Size Ll p 0

- & 55 = (X)) dgall bugie (2)

LA 12.4 = (g ) g Sl SIS ()

- 799 = aeizall bugio puis baie glbll 8 dayo (9)

- il i
Skl o5 Basic Statistics Lyl LWl pey « Stat Ll b (|

1 JWI 8,192l masdl W by g « 1-Sample Z .Yl

1-Sample Z (Test and Confidence Interval)

" Samples in columns:

+ Summarized data
Sample size: |50

Mean: 55

Standard deviation: |1z.4

Test mean: [required for test]

Graphs... | Options... |

oK | Cancel |
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rlolel A (5,19l ot 8
. Summarized data plei (ugUly 41 0
. (50) Ll p2r> J>of Sample size Lls B o5 (%)
. (55) Ll buwgis J>o Mean Ll by @

Sslaall C31pasYl Lad J>of Standard deviation Lls gy (9)

- (12.4) pesaall

= Sylel apll i o Options syl g il s w3 (2

kil
1-5ample Z - Options EJ
Confidence level: |22
Alternative: |nut equal j
Help oK | Cancel |
16 gl ol e 3

3 Lslbll 1l L0 Jlsol, 8 Confidence level Ll 3 ()
D)y

oo 851531 sl Ji Bagall ¢ OK bal 3 ()

s Llas 18 Session wla sl 536 & 4f was . OK bis p &,

s adl GSB.‘Ji

10%



Bl il

One-Sample Z

The assumed standard dewiation = 12.4

n Mean 3E Hean 99% CI
50 55.0000 1.7536 (50.4530; 59.5170)

bl

—8

R

Syl 0da B obolall Lol 12 Yl bgis of Uan -3l - o]l i

/99 U3 dayu 3y ¢ 59.517 dagdlly 50.483 Ll 0w ok

[2] yw

Tnolany Bylactl TS, ZAAH Bl Al o oMb (7)) g0 LgSe Line oo

Iggg|ASeL‘u>?|3db ué 54Niﬂ|¢ﬂjb el colSs 8l

7 7 e L e e € 8 14 | 10

Sslendl Bl LSl ol ode wlayd sylendl Bladdl ol plall m
Ay 1.7 Gl (tal?«a-u
oy wie (Cfia“d|ih{§h) slaxl Sols el s hugil 485 8,8 pais Zi’)ui"

.$7.90 &3

!
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f sl LS « Worksheet Jadl L)y 3 bladl Jiof g3 (]
=3

|
N c2 a3 | A

|00 | = | TR | | -
—
o

ksl o3 Basic Statistics L, il Lo ey « Stat 16 8 (2
L Jl gl U gy g « 1-Sample Z Y|

1-Sample £ (Test and Confidence Interval) El

C1i Statistics + Samples in columns:

]

" Summarized data
——
—

Standard deviation:
Test mean: [required for test]

Graphs... | Options... |
Help OK | Cancel |

 2Lbl s Sl (‘:.'J-“ e
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Samples in - olgay $3I) aysdl Jols Banly 8y guglll Ji51 (T)
. columns

Samples  plytar s3I & Ll JI Statistics pasll Jiy o3 03 ()
. in columns

Slndl B>l Led J>of Standard deviation Ll gy @

1 Wl s flgal all i) ¢ Options HLasYl ggb il 8 (D

1-Sample 7 - Options @

Confidence lewvel: |30

-~

Alternative: |nut equal j

Help oK | Cancel |

6yl ool lim b
Lyglhl| Latll Lany0 JUsoly (3 Confidence level B 3 ()

(sl ) Grladl 519201 aopdt J Bagall ¢ OK bisdl o3 ()
S Llas a3 Session wia sl 336 & &l ass OK bil < Gir

s adl GSB.‘Ji
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(& CIElx|
One-Sample Z: Statistics ®

The assumed standard deviation = 1.7

Variable u Mean sthew  SE Mean 90% CI
Statistics 7 11.8571 3.8914 0.6425 (10.8003; 12.9140)

| ke Gk

iz 50l Tralay 8yl LS 5 elan Yl Bule oy bugio 1 of Ls Sl
790 @ Ly yuy sy ¢ 12,9140 Lodly 10.8003 Lol

o ) el ik a3 gt pis Wl i 2

Sylanll GLasYl Tpoglas pae Ul 5 elianadl bgil T 8% pais g

1k LS [ 1-Sample t ] 3 I e ¢ paiaall

[3] s

Jgdiﬁ iﬂ}j cc?L44| o GFB! RY) Zﬁstﬁs'zggLaw 9O ¢ iﬁ[y&s Lae cu
Lo 300 sgluy Ll 03n b pluall yae buogis of 2299 . pluall jae bugis
Ll o) Jaasill wlebs sas of cuals 130 Zels 45 slame SISl

.L¢q+hﬂ C%lg” C{Q C;‘4||3b dé

790 B dny sie ¢ wiaall 158 b pleall o8 gio o5 ¢ il
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Bl il

[ il
p Basic Statistics J Le, il LWl gey ¢« Stat L6 ) (|
1 JUlI syl mppll U ygly gw ¢« 1-Sample t a3 jLasl,

1-Sample t {Test and Confidence Interval) @

" Samples in columns:

* Summarized data
Sample size: O
Mean: [zoo
Standard deviation: [45

Test mean: [required for test)

Graphs... | { Options...
Help 0K | Cancel |

ORI S9! (‘:.’J-“ o«
. Summarized data plf sy 850 allly i 0
- (9) Ul p2> 5ol Sample size B> Jy (<)
. (300) Lyl bawwgio Jo-s1 Mean Ll b o3 @
loo¥l Lad J5of « Standard deviation s by (9)

. (45) Lyl 5Ll

1 JWI s ,lsl masdl i) Options jLas Yl ggb il s am 5 (2
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X

1-5ample t - Options

Confidence level: |20

-

Alternative: |nut equal j

Help oK | Cancel |

16 sl aplf f3m
Tyglbll 13| daps Jaoly (8 Confidence level L 5 ()

3ldl 15200 bl i Bagall ¢ OK Licsh 3 ()

o Ulas 35 ¢ Session wlayalf 8380 b of s29 OK bisl g3 @,

)] G.’Sls:‘.il

l=]

24/03/2007 09:56:39 »
Welcome to Minitabh, press F1 for help.
One-Sample T

N Mean sthew  3E Mean a0% CI
9  300.000 45.000 15.000 (27Y2.107; 327.893)

! ki ki
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Luilly 272,107 Lol oy gz pieall 138 3 pluall jae bgis ol La adly

/.90 @& Loy oy « 327.893

o0 Oame g3 998l g dare @pal Lolax| 4wy 3 [4] dm
@slSh L pgill f3a e iyl (10) oo TeSe Lue Las IR ]

bt S ol o i JS0 ol bl o3 Lyinbd 31 ol

14 | 13 9| 12| 11| 14| 13| 14| 12 8

IS EsUl 138 o Byl Lpabils (01 Bolasd) brsitl B 5,0 ol i
/95 8 Lo ysy M3y cagiyll o 3
o

L sl LS Worksheet fui @y b <ULl o g (1
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1 5

2 12

3 14

1 13

5 14

6 1

7 12

3 )

9 13

10 14

11 ]

12 T

13

14

15

16

7 ~
< >

pb Basic Statistics Le, il LWl ooy « Stat L6 i (2
L JUl yfgal mapll U gl Sgw ¢ 1-Sample t ¥ Hlasl

1-5ample t (Test and Confidence Interval) §|

ci Car + Samples in columns:

[

" Summarized data

—
——
——

Test mean: [required for test]

Graphs... | Options... |
Help 0K | Cancel |

&bl I Sl @Jil %2



Bl il

e

Samples iN - plyiay G310 apll Johs Sasly By oyl &1 ())

. columns
Samples N plytay s3I pll JI Car pisdl Jiiy o3 p5 ()
.columns
LSl slgal sl i) ¢ Options lss i ggb i1 p5 @,

1-Sample t - Options SJ

Confidence level: |35

|

Alternative: |nut equal j

Help Ok | Cancel |

16 sl aplf f3m
Tyglbll Lasll Lanys Jisoly (8 Confidence level L= 3 ()

@ldl Slgal mpll g Bogall ¢ OK bisl g3 ()
& Llas 5 Session wila sl 536 6 &f aad ¢« OK bid) N <+

L) Sl
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@ Session E]EHgl

One-Sample T: Car
¥ariahle N Mean  3thew 35E Mean 95% CI
tar 10 1z2.0000 2.1082 0.6667 (10.4919; 13.5051)
W
£ >

Q] i il
U phall 3 b davill Byladl Lpabils 31 Bludl bugie © of s B3l
W Loy Wiy ¢« 13.5081 iagdlly 10.4919 Ll o st 3589l 0

595

(P) g o o il i i

[ 1 Proportion ] Jﬁl 5)EN w(P)cﬁaﬂl & Ll AR By i i

Lk WS

70 of azg ¢ plall saf B galaldl go Jale 100 s LgSs L3lsde Lps §
JS soamy SHI] Gl Gl phi b U1l gglaiy Jleadl Y3 g Jale

gl 0 s SN golaadl (ol o Yap [ pnay Jolo
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Bl il

aalil U3 B ISV ppbiiy ) ololall B L 8% wpond | i

. /.95 A8 dnyuy iy 594

-l Gl

Basic Statistics —J Lo, il LWl ey Stat L6 Csél (1
1 JWI ,lsdl madl yeby Sgw [1 Proportion ] s

1 Proportion (Test and Confidence Interval) @

" Samples in columns:

« Summarized data
Number of trials:  |100

Number of events: |70

Options...
Help 0K | Cancel |

: 2Lbl sy S,lsl (‘:.’J-“ e
. Summarized data rLJ Baslg 0 sl yi51 ()
. (100) J>o1 Number of trials Ll> by (%)

. (70y J>si Number of events Lls b L @

1 JWI ,lsl moill il ¢ Options jLasYl ggb jil 3 (2
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1 Proportion - Options E

Confidence level: |25.0
Test proportion: .5
Alternative: not equal <

v Use test and interval based on normal distribution

Help | 114 | Cancel |

D I s ¢ Sleadl aall 1 B

(95) @l 1a, J>of Confidence level L & ()

Use test and interval based on ,lasYl badisy 8 o3 ()
. normal distribution

Cdeby ol

Test L 3 sy Supasll whliaY Jabs 5 W ()
- L.JL> — Y sy ¢ Alternative Lls 3 ji proportion
0d9h @iyl sasy Lud

Use test and interval based Ll budis o5 45 SIS (@)

58l il plasviu] oY i3ge on normal distribution

Wl Tyl aalll 5 Loasif 1S9 Ul o gl
W U] Sl il

Bl )1l sl JI Bagall OK bial o3 (D
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S Llas 35 ¢ Session wls 5l 530 6 &f sas ¢ OK L) s i

)] G."lz.‘dl

€l Session E@|z|
Ll
Test and Cl for One Proportion

Test of p = 0.5 v p ot = 0.5

Sample * N Sample 95% CI -Valus P-Walue
l.l. 70 100 0.70000 (0.610183; 0.789817) 4.00 0.000

A 4 -
< T I >

! Qe g S

S SR el Pl syl by ol Gaboldll Lus o Ua Bl
/.95 S daysy Wby ¢ /.78.98 5/ 60.18 (ny a5 wheall f3a
1, 11, g st o i Wi S

k| | W 31

[6] yw

Byall Aol o0 JS B sba Yl Bubs wila o o8 @lly Lay « iy & 02y

O Gl A5 5 ol gkl | (WU kel doussll) Fygaill drelag
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Y ibgale) § 7 97 WS days wis oneladl B Bolll oda colayy hgis

() pa 59k b ity Y Al il U 3 0T s

dnels 5l Feols

13 14
18 11
15 6
2 3
V4 17
15 10
10 12
11 8
10 13
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4

- il e

Worksheet Joall i35 & «blyl Joo| oS bl o) (]
DOy gy ¢
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cose 3o LS ([ (SUI ssaddl S LoUI Ll @llyy Jg¥l sgeddl (5 Syl

: JUr Sl

IRl



Bl il

]
. c1 2 oA

Cairo Univ|Mansorh Univ
1 14 13
2 1" 15
3 = 15
4 3 2
5 17 7
[ 10 15
7 12 10
8 g 1
9 13 10
10 14 *
11 4 -
12 I
13 I v
< >

@lly ) anly 9gas B il @lly ol DU o o el Gl
1S Jlsob o> T 9ges By (@Sl Ll @bl N Jo31 Ll
Luadl @Uly W (1) 55801 355 oY Lpnll @lly ] e JS) Lolad

L JWI JSaIl g 90 LS ([ (2) 29I 3l sl

=)
+ C1 cz C3 Co~
samples| codes =
1 14 1
2 11| 1|
3 B T
4 3 1
5 17 1
6 10 1
7 12 1
8 =] 1
9 13 1
10 14 1
11 4 1
12 13 2
13 18 2
14 15 2
15 2 2
16 7 2
17 15 2
18 10 2
19 11 2
20 10 2
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e Bll Jiof wie Jo¥f Ly hll U uind W1 ooy Jlsdl JBLI B

y—>I Basic Statistics Ze, il LWl ooy Stat L6 bl (2

1 W ,leadl aesdl yeby s < 2-Sample t

2-Sample t {Test and Confidence Interval) g]
o1 coiro Oniv " Samples in one column
CZ Mansorh Tni
—

+ Samples in different columns
First: 'Cairo Univ'

Second: 'Mansorh Univ'|

" Summarized data

[ Assume equal variances

Graphs... | Options... |
Help 0K | Cancel |

O AN I S,ylel @;i‘ =
. Samples in different columns g rui i
. Cairo Univ Jg¥l pasll Jboly b First B 3y (<)

.Mansorh Univ Sl ,eall g Second Ll &5 (p)

Pk LS 2002 6)ls> g yebew ¢ Options Lzl G MREIC
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2-5ample t - Options ﬁ

Confidence level: |27

Test difference: 0.0

Alternative: |nut equal j

Help OK | Cancel |

sl gl 3 3

Lglbll Ll iapo Jboly 8 Confidence level Ll &
Gldl Sl9adl mpll g Bagall ¢ OK biasl g3

e Ulas 23 Session wla il 830 6 & aas . OK bisl

Q)

(<)

s

s g GSlJ:Jl

& Session

N Mean 35tDev 3E Hean
Cairo Tniwv 11 10,18  4.47 L5E]
Mansorh Univ 9 1l.22 4.79 1.6

Difference = mu (Cairo Univ) - mu (Mansorh Tniy
Estimate for difference: —1.0404&
97% CI for difference: (-6.01564; 3.93484)

T-Test of difference = 0 (vs not =): T-Value = -0.50 P-Value = 0.625 DF = 16

] ki o
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Sl Jmals B slas¥l Bole colays bugie om Gl @ of Us Bad
W ey 2oy ¢ 3.93484 Lydlly 6.01564— iadll o gt Bypailly

e

[7] g

oy O Blill Lles Dy bl @] mind @I58 G| culb
Ll bagio IN> 00 W3y gl B Le b Jub Ju2dY) sy @l bYl oo
JS3Il mige oo LS sl 1aa 515 @SlSy ¢ b S Leabily of oSy

1 Ju

S, kel Ll SbY

8l
bl g0 gl NS Lgablty I Bludl hwgio uy G0 1 5,8 s
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- il
35| Basic Statistics L il L5l gy « Stat Ll bl (I
1l sylsdl all yede By 2-Sample t

2-Sample t (Test and Confidence Interval)

" Samples in different columns

—
—
+ Summarized data Standard
Sample size:  Mean: deviation:
First: |z5 [eD E
Second: |25 |so |4

v Assume equal variances

Graphs... | Options... |

oK | Cancel |

Lol US aax 65l maye yebaw ¢ Options LasYl G sl B2

Z2-5ample t - Options §|

Confidence level: |35

Test difference:  |0.0

Alternative: |nut equal j

Help ok | Cancel ‘
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[

Loplbll Ll im0 Joly (3 Confidence level > & ()
bl )19l apdl JEBagall ¢ OK bisp 3 (@)

s Llas 93 Session i sl 536 6 & wad « OK his) N @,

sl G."lz.‘dl

lﬁ: Session E][E]'X

| Two-Sample T-Test and CI

Sample N Mean StDev SE Mean
1 25 60.00  3.00 0.60
2 25 50.00  4.00 0.80

Difference = mu (1) - mu (2)

Eztimate for difference: 10.0000

98% CI for difference: (7.5858; 12.4141)

fr-Tesr. of difference = 0 (vs not =): T-Value = 10.00 P-¥alue = 0.000 DF = 44

| ] ki G

lbY oo oaegdl NS Lgabiy I Bludl hwgio om G0 1 of La Badly
iayay by e W 12,4141 Lelly Ja I 7.5859 Legill oy W5

.1.98 &

| o e} W i .2
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Worksheet 1 *** Elﬁlg

|
R 2 3 A

After Before

1 10 B

2 13 10

3 B 4

4 7 8

5 11

6 14 14

7 17 10

8 1 12

9 17 17

10 I I

1 I v
< > s

A&l Basic Statistics s, LWl sey « Stat 6 81 (2

D JWI Gyl9adl mosll yely gw ¢ Paired t Yl

Paired t (Test and Confidence Interval) g|
c1 After + Samples in columns
cz Before First sample: After

Second sample: [Eegy

" Summarized data [differences)

—
—
—

Paired t evaluates the first pl
minus the second sample.

| Graphs... | Options... |

Help 0K | Cancel |

RO AW P Sl @Jil =
Jisy p8 p5 ¢ First sample  ayplf B 8axly 850 (usll Sl (i)

1RZ%



Bl il

.Second sample )il JI Before il Jis o3 (@)

st S aax G)ls> s ey g ¢ OpioNs JLasYl g w1 S (5

Paired t - Options §|

Confidence level: |5z
Test mean: 0.0

Alternative: not equal -
Help | OK | Cancel

1, apll 38
Lglbll Ll iapo Jboly 8 Confidence level Ll & 0

Gl yledl mpyll Sl Bagall < OK bdsf o3 (o)

s Llas 03 Session wila il 3386 3 4f aas ¢ OK his) N @

)] G.’Sls:‘.il

&l Session EIE| X
- .Y
Paired T-Test and Cl: After; Before — e — — =
e \
Paired T for After - Before | |
I
i) Mean Sthev SE Mean / I
bfter 9 1l.4444 4,096l  1.3654 / I
Eefore 9 10,2222 3.96816  1.3205 / /\ }
Difference 9 1.22222 3.07316 1.02439 // So oo e e — =

92% CI for wean difference: (-0.83082; 3.27526)

T-Test of mean difference = 0 (vs not = 0): T-¥alue = 1.19 P-Value = 0,267
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2 Proportions (Test and Confidence Interval) §|

" Samples in one column

——
—

" Samples in different columns

—
—

f* Summarized data

\

Trials: Events:
First: [so0 |550
Second: [400 |[150

Options...
Help 0K | Cancel ‘

Pl LS w92 Syls> muye yebia OPLIONS [Laa Yl ik pois p5 (2

2 Proportions - Options &l

Confidence level: @
Test difference: 0.0

Alternative: not equal <

[~ Use pooled estimate of p for test

Help 0K | Cancel |

1Sl apll 138
Tglbll a8l 1a s Jiol 3 Confidence level L= 5 ()
. (90) 29
Geldl 592l m il I fogall « OK bis| o3 (&)
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Test and Cl for Two Proportions

Sample ¥ N Sample p (”
1 550 600 0,916687 |
2 300 400 0,750000 |
|
|
Difference = p (1) - p (2) \\-
Ve //
7 -
Estimate for difference: 0.166667 /’/ ol
~
-~

90% CI for difference: (0.126508; 0.2068Z5) -

Test for difference = 0 (ws not = 0): Z = 6.83 P-Value = 0.000
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1-Sample Sign §|

Variables:

opinion

@+ Confidence interval

Level: 94

" Test median:

Help 0K | Cancel |

6ty sl a3
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C(94) W oy >l Level Bl By (@)

& Llax 3 Session wlaadf 330§ &f aas < OK bas) B O
s gl GSlJ:Jl

B Session
3ign confidence interwval for median
Confidence
Achieved Interval
N Median Confidence Lower Upper Position
opinion 18 4,000 0.9037 3.000 4.000 &
0.9400 2.876 4.000 NLI
0.9691 2.000 4.000 5
e
< >
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1-5ample Wilcoxon

Variables:

opinion

& Confidence interval

Level: 94

" Test median:

Help [ ok |

Cancel |
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. Variables ylyin s3I aplf JI Opinion yuiall Jasy (3 ()
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LI Sl
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Mann-Whitney Test and Cl: Female; Male -]

H Median
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Male 7 3.000

Point estimate for ETAL1-ETAZ is 1.000

95.9 Percent CI for ETAL-ETAZ is (0.000:2.000)

m = 64.0 —

Test of ETAl = ETAZ ws ETAL not = ETAZ is significant at 0,1599
The test iz significant at 0.1449 [(adjusted for ties)
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By variables [optional):

Confidence level: |50

Help 0K Cancel |
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Summary for, C g@@

Summary for C1

Anderson-Datling Motrnaliy Test

A-Squared 0,34
P-alue 0,376
Mean 11.000
StDew 4967
Sl Variance 24467

Shewness 109707

Kurtosiz 056713
&l 7
Minirnurn E.000
1t Quatile 7.000
Median 10,000
3rd Quartile 15,000
= \ Maimun 20,000

0% Confidence Interval for Mean

_|: 7352 14,648

90% Confidence Intarval For Median

£.953 16,235
90% Confidence Interval for StDew
R 9513
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Dk WA ()
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1 J 8,192l arpll W g ¢ 1-Sample Z 3|

1-Sample Z [Test and Confidence Interval) EJ

+ Samples in columns:

C1

" Summarized data

——
—

Standard deviation: |z.4
Testmean: |14 [required for test]

Graphs... | Options... |
Help 0K | Cancel |
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Welcome to Minitah, press F1 for help.

One-Sample Z: C1

Tezst of m1 = 16 ws not = 16

The azsumed ztandard dewiarion = 2.4

3
Variahle N Mean  4tDev 3E Mean 95% CI Z B
tl 15 1Ll.2000 4.1782  0.61%7 (9.9655; 12.4145) -7.75 0,000
¥
£ bd

SesSIiON aiaid! ball whisss
D h sy sl (B 183U oia Liaass 1 oL ps oSy
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[Test of MU = 16 vs not = 16 ] Lslasyl pag,dl Jso (2
The assumed ] 2.4 Gyl adaell sball Slas¥ (D
.[Standard deviation = 2.4
Dk LS Lan Yl 1Ay Ll U ey +
- (15) by Ball prm <N (D)
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Loall 0y pliz eaiznall bogia of T (12,4145 ¢9.9855)

.95 @ dyyu sy 12.4145 i@y 9.9855

Lk LS Ll iy ¢ Tyguamadl (Z) L 35 1 2 (o)

Mol

T

0.000 isls 25 < P. Value Jis : P )

oty gasnll 03801 038y of s oy N 3Ll oSy )l 1 G
L] g Sty [P Value] gu duidbuiall i gob : ogf§dl Sl
 JU Sl B G5 5 Baslilf oda Jb B

(1-Sample Z) jlasf 3l

Izl Lignll > (2) s
P.value N FEPWESN|
0 15 Vi

149



! i

Tygiall Sgime 0o 81 ) O sylus P.Value Lo ol goludl Jgandl oo iy
beogio ol JSWI Jaadl 02yl Sy posndl 0,8l 205 LB JWb (/L 5
s 16 Ll e il 5yl sl 5,301 LIS 5 sl Yl 53l ol s
: Confidence Interval &l S Jha g el ik plad
teYl @B Gw Gy of G 1Akl odg lib
0552 Jeadl ool o Gy T 0 g i Yl ol W I WI
ool o2l oy ol Jgb pip Ul oda B [(#) Sl e
L 4oV Basll e sy
B Bl a5 painall gl ULl Sl Rl LS 13
(eI ol o J8Ty B3I sl o ST 5T
e ouSally ¢ gl 31 s
sl 0o O Fme] el adl9 wipE g0 Yl oS Wk Gl WS
odby ol Jgb piy Ul oda (B .[(00 STy SN o oS

LGV Sasll Lo sly gesnll (a0

gl gl Loyl o, agdl] ilS 13)
L 81 SoYl asdl e ST
e

150



i i ¥/

ool ol T 1 Jwi sy e go Yl gl gl W b G W
o Jod iy Ul o3a (3 ¢ [(0o JBl) JSI e 09 Jaall

DasY Bael) Lo sliy peunll ol (28,

gl bogil Lyl ol agdl] LS 13
) 85 oY asdl e yhuol
e

tol s JLJl JBL e G Lo Gk
3! dagdll o WS « b e LS ga oonay o NI JU B LasY)
(9.9855; w5 gl s w5 (16) meimall byl lalasd
Bole lays bugls 0l BWI gosnll ool o3y LB JWly .12.4145)

/95 W3 Loy by ¢ 16 S9bus B yalil] Lnolany 8, TS 5 slasl

2]y

L s gyl Ll sl ol sy Gl JWRd b
1S o =ilS
Flevmpe=il3

iaadl gagyul M

51



! i

(bl sla Y 5ol il ys bugle) aalznall buwgis - (Ho) (goaall o34l

.74‘.?).: 13 631.-9‘ 3i Y J§T (3JL?3.‘| :l,,ds gé

b (bl slax Yl Bobe il jo buvgio) malanall buwgis @ (H1) Juadl o548l

5 LS Pl Y E G )

»—i>| Basic Statistics J Le il Wl ey ¢« Stat Wb bl (|

1 JUI sl moyll W ygliaw ¢ 1-Sample Z Yl

1-Sample Z (Test and Confidence Interval) @
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C1

" Summarized data

—
—

Standard deviation: |z.4
Test mean: |13] [required for test]
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" Summarized data
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One-Sample Z: C1

Test of mu = 13 ws < 13

The assumed standard deviation = 2.4
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1 Jl gl payll U ygbaw ¢ 1-Sample Z oY

1-Sample Z (Test and Confidence Interval) EJ

" Samples in columns:

* Summarized data
Sample size: |50
Mean: 55

Standard deviation: [12.4

Test mean: |5z [required for test)
Graphs... | Options... |
Help 0K Cancel |

D elobof W slgadl mll (B
. Summarized data pbl (gl &7 ()
. (50) Ll p2> Jos1 Sample size L 5 (o)
.(55) Lgall buugis S50l Mean B> By (p)

iYL Jsof Standard deviation Lls by (0)

.12.4) Cﬁ»ﬂ Skl
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sy bylasl sl L@l Jaof Test mean Ll gy (o)
.(52)
1 JUll il il i) < Options sl gg il o3 (2

1-5ample £ - Options &l

Confidence level: |95

Alternative: -
Help 0] 4 | Cancel ‘

FS)lgdl anll fan s
i ol e (99) J>of Confidence level Lls $ (i)
L 799 g w3yl JLss basie Cplhall Gl
of @y> ¢ not equal >l Alternative Ll ¢o p3 (o)
Yy S8l e oesamy o NI JBL B Jesdl Lol
(S5l

Geld) 5l sl Jf Bagal OK Lasl S @

S Llas 43 Session wla,adl 536 6 &f sas ¢ OK Lisf $ @,

s adl G.ﬁll‘a.!i
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& Session

Jij

One-Sample Z
Test of mu = 52 w3 not = 52

The aszumed standard deviation = 12.4

30 35,0000 1.7536 (50,4830, 59.5170) 171 0.087

MHean 3E Mean 99% CI Z P

D)l Al
([0 ] uguid! ot [ P- Value ] gu Gl i gh o 91

RSPt

(1-Sample 2
dLo3.>§| Ll P> (Z) Lot
P.value N 4 gl |
0.087 55 1.71

O <Jg.1§7 s 0.087 gi}l“aJS P.Value .4 : C;i b L{s.La~l| R z:uﬁig

s bwgio ol JBWI gesnll oo @l Juis LS WL ¢ 7/ 1 Eygiall (6 g

i 52 Golug iS,300 03a B o oa Yl

Confidence Interval &ljm Y% ge @ Wi
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ol La Bady
RPN PE R [
WY 58 Yol w5 (52) paimall bugil baylasl ol deglly @
. (50.4830; 59.5170)
1Ll Julby
Sl 45,00 038 B Loundl 2l bugio ol B gosnll oo 0 s L

. 799 4 da g 3y cigs 52

W il
1-Sample T juial

JP :‘-“:.Wc)éjjé Lo (30 pr ]l g’:}lb.u 035,3 C)i ﬁbéjl.ﬁ}m KYY rd.&:u»,g
peinall )bl Gl 5y Lot i3y ¢ (M) Uppanall aaliznall oo
peme pf (O)

[D] Y

Lo Ll Golall oo 3238 2o Jlos oo Jole 12 (0 BgSs Llgdis Lips crmws

:G,"' LS 4y rAJ?i «olSy o8l Tan g;e

330 310 450 300
400 600 300 420
250 150 550 280
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L5 a0 wie iy ¢ 1-Sample T Lus rl;.sa.ol., LW a8l Las

¢ ¢« 790
H,:u =500
H,:u#500

il

gt LS Worksheet Jf 3 ULl dlof 3y il Jil (]

L EBX

1
2
3
4
a
6
T 310
i}
9
10
11

-
.t
o]
n
[

- -
|
H

sl 5 Basic Statistics el 18l gey « Stat 6 bl (2

1 JU ylgal mppll U ygly Bgw ¢ 1-Sample t Yl
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1-5ample t (Test and Confidence Interval) ﬁ

@ Samples in columns:

c1

" Summarized data

——
—
E—

Test mean: [soof [required for tesf]

Graphs... ‘ Options... ‘
Help 0K Cancel ‘

Samples N glyin Y papYl el P ol LAl
ot 1sa I CL sl Jusl 3« columns

bugiaS bylasl ol ll Lagll Jsof Test mean Lls by (o)

. (500, Y ca.‘iauﬂ

1 JWI &lgadl myll o) Options jlas ¥l g wl 8 (5

1-Sample t - Options &l

Confidence level: |30

Alternative: |nut equal j

Help OK | Cancel
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D elabl s slgl mpll B
iy ol eys (90) Jof Confidence level Tls & ()
L 790 o uagill HLan basie ooglhall G
O ol oo Dawdldl LS C:..Zal Alternative Ll> By (o)
S B B Jpadl w1 of ews ¢ NOt equal il
¢ (Sober V) JSBII Je 0ssay o5
(Ll 6yl apll JIBagall ¢ OK basl o3 ()

e Gla> 35 Session wilaalf 526 3 4f aas ¢ OK bl < &

Ak C‘eL“CJi

& Session

One-Sample T: C1

Test of mu = 500 w3 not = 500

Yariasble N Hean ithevy  SE Mean 0% CI T P
Cl 12 36l.667  127.980 36.945  [295.319; 428.01%) -3.74 0,003
b
< >
=Y

Goball G3l,aoYl = bugiall (5Lell Wyl :SE_Mean (i)
ol 61 T Tl pasd gmnll il T Lgal

— Loy — Ua badlyy . [36.945 = 12 + 127.980]
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Syl plasdu] o5 bugiall 6kl sl Clus wis &
2 03 ptaall Gyball GaSYl o Yoy Baall 5Ll
pelne i

fo LS Ll gy ¢ Ll T % i 0 T (o)

X s a3 610 667500

7\/_ Al '98%5
n

T = = -3.74

SUEN]
o] domid! Gyt [P. Value | gw &l S g - 39?

(1-Sample ty ,Lus oW

dLol’o-?l Ll P> A | (t) L
P.value N
0.003 12 -3.74

St 0 J31 o 0.003 (s5lus P.Value Zad :of gsludl Jsandl 0 s
ol BWI goandl pa,l pady Wl JWl ¢ [ 41 Ao —1 77 10 dygiall

. G 500 3l Gl 130 B (6 pgddl 2 Y bauwgio

: Confidence Interval &l §pd &g (¥
ol L By

D FORIEs I ¢
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Wl 538 o)l w5 (500) astizall buwgil bajlisl Sl dedlly @

(295.319; 428.015)

Tk Julky
Sgl 45,201 Gad] 138 B Syl 42V bvgis by BWI coandl 301 (2845

. /90 @ dxyuy 3y ¢ iy 500

[6] Juu
: Gl Jud gl

LTI a9, Ll ga glhll of o5k

H,:u <350
H,:u>350
§ 794 B oy ais &l
!l
e WS UL Jao) (1
pss Basic Statistics L, i LWl pey ¢ Stat Ll il (2

1 JU ylgal mpll U gl Sgw ¢ 1-Sample t Y JLask
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1-5ample t [Test and Confidence Interval) &

@ Samples in columns:

C1

" Summarized data

——
E—
E—

Test mean: |350 [required for test]

Graphs... | Options... |
Help 0K | Cancel |

L 6l gl faa b
Samples in  plyiny Y oandl mill (B ool BT ()
oot a1 CL yall Jasl 3 ¢ columns
bugiaS bylasl sl ll Zedll Joof Test mean Lls gy (o)
(350) (a5 paizal
1 JUll 5,1l masdl i) Options sy Geb i1 3 (5

1-Sample t - Options E|

Confidence level: |24

Alternative: -
Help 0K | Cancel ‘

el 31 s,lgal ppbl g8
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ol ¢us ¢ (94) x> Confidence level

r{ES 0

ULl 0da o dawddl A3 C:..Zal Alternative Ll> By (o)

JUll B Jesdl ua @l of @us ¢ greater than s N

(0 STy JSAI Lo 0sauay o5 S

Gl 51521 ag bl JI Bagal ¢

OK bas| B @

S Llas 8 Session wila 5l 526 3 4f ass ¢ OK Ll e
LI
B Session Q@HE
One-Sample T: C1 2
Test of wu = 350 w3 > 350
94%
Lower
Variable N Mean athev  3E Mean Bound T P
Cl 12 36l.667 127,980 36,945 299,334 0.32 0,379
|
v
¢ ¥
SN

([ ] pd] oty [ P- Value ] gu dinadl J%a go ¥4

i 70



i i ¥/

s o5l
(1-Sample t)

. .

JlYl Ligal P> o
P.value N gl (t)
0.379 12 0.32

o= yST o 0.379 (sslus P.Value iad 1ol Glud) gl oo s
S goandl oo @l Jois Lol JWl ¢ [ L Ao -1 717 6 Lygiall syt

g 350 (5luy of 0o JBT Gaidll 13a B (5 peddl 2 g 0l

: Confidence Interval &l i Ja g - (!m
: ol L S
JS3 e deadl 0ol ol dus] s aaly b e JlanYl @
[os ST
I 2l 0o ST (350) mainall buwgil Laylisf ol Lesilly
.[299.9457 Ll 5 il
(b July
3 oo 3T Gl 1ae B el Y bgie ol 1 B ceandl gyl i

. 794 Wb dayay iy cLgia 350 sokuy

7] J&

LI g il L s LT ooy Gl Juk]

17



! i

H,:u> 285
H. :u<285
$ /94 W8 iy ais &l
- il
»I s> Basic Statistics L, il Ll pey Stat L6 il (1
P sl ae W ey g ¢ 1-Sample t

1-Sample t (Test and Confidence Interval) g]

+ Samples in columns:

C1

" Summarized data

——
E—
——

Test mean: |z55 [required for test]

Graphs... | Options... |
Help 0K | Cancel |

D elabol I ,lgadl msll B
Samples iN glgay S oY all B ool BT ()
ot 18 gt C1 pall gasT o3 ¢ columns

bugiaS bylasl sl ll Zagll Joof Test mean Lls By (o)

. (285) 9 ca:va«a-u

it
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t sl s,lel apll il ¢ Options sl gg T 3 (L

1-Sample t - Options &l

Confidence level: |24

Alternative: lessthan |
Help 0K | Cancel |

;o] A (s ,lgal C,o,li o
iry of ew> ¢ 94 J5if Confidence level Lls $ (i)
194 o pag il Hlal s oglhall Za8l
O 0da o Usnddl LS H8) Alternative Gl 39 (v)
G Bl B Juadl o)l ol ey ¢ Less than sl
Jl 8agall OK' L B (o Joty Jsaf S8 esnay o
bl 1l

i Llax 35 Session wla sl 8350 b 4f aas ¢ OK basl o3 3
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& Session Q@IXI

One-Sample T: C1
Test of mu = 285 w3 < 285

4%

Tpper
¥ariahle N Mean ithev  SE Mean EBound T P
Cl 12 36l.667 127.980 36.945 423,940 2.08 0.963

v
¢ >
ST

[0 ] ] oty [P Value T gu @ikl Y3 oo © ¥4

Sks ] gl

(1-Sample t)
dLoJ:-?“ Lyl P> (t) Losd
P.value N 4 geual|
0.969 12 2.08

Syiums 0 ST 0.969  (s3lus P.Value Lo : of ol Jgaadl o0 s
oy JSEI gascll (sl bl 56 S ¢ [ B Dy —1 17 6 Tygiall

g 285 Sgluy ol 0 ST Goidll 3a B (el Y bagio

: Confidence Interval &l i & g - (v

1§



i i ¥/

: ol Lia Sy
JS2 e doadl 0ol of @na] dlad aaly Gb e Sl @
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oY sl o ST (285) maianall bugil laylis ol Zadlly @
.[423.9407 w5yl
Tl Julby
o oo ST Gadl ia B syeddl Yl bugie ol B eeadl ol i

. /94 15 Layay SlIdy (A 285 soluy

[8] e

Sy Byl TSy Dalall Bggdl slasl o (20 ) 0o LgSo Ldlpde L B
7 S)lme Glyoly L 35 Ligall 0da b les Yl buvgio oS iyl clasladl
REI YW

LI (o8 Ll

H,: #=40
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s Basic Statistics i, 4l LWl o0y ¢« Stat L6 ol (1
1 JU 19l arll U ygly g ¢ 1-Sample t o3l

1-Sample t (Test and Confidence Interval) E]

" Samples in columns:

&+ Summarized data
Sample size: zo
Mean: [zs
Standard deviation: [z

Test mean: |4 [required for test]

Graphs... | Options... |
Help 0K | Cancel |

Pelalol I s,lgadl arsll (B
. Summarized data pbl ol &1 ()
. (20) Lyl pa> J5of Sample size L S (<)
. (35) Lyl buwgio 5ol Mean Lls 3y (p)
Sl iad J>of Standard deviation Ll By (9)
(1) paianall (5,lall
sy bylasl sl L@l Jaof Test mean Ll gy (o)

.(40)

1 JWI Sylgadl apll i) ¢ Options jLasyl geb jasi o3 L
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1-Sample t - Options

Confidence level:

Alternative:

Help |

s

not equal -

o]

Cancel |

D elobol I sl mpll B

ol eus ¢ (99) Jsof Confidence level b & (f)
L 199 b ubydll b Wasie gl B days
ol ews> ¢ not equal jaf Alternative Ll g (o)

(SolarY) JS3I e ossay g @M UL S Juadl oo 4l

Geladl 51921 bl I Bagall OK Lasl B @

Llos 45 Session wla sl 330 3 & was ¢« OK Lasl o

@,

LI Sl e

& Session

One-Sample T

Test of mu = 40 v not = 40

N Mean  5tDew  3E Mean 99% CI T P

4]

35.0000 7.0000  1.5652 (30.5219; 39.4781)  -3.1%  0.005
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D)l Al
[0 ] ] oty [P Value | gu @il g ga ¥4

(1-Sample ) jLass! ks

. . t) 4
P.value N 4 ganal|
0.005 20 -3.19

o J51 L3t 5T 0.005 sslus P.Value ied of galudl Jgandl oo o
B gonndl o301 385 WG JWL ¢ [ & D j0 -1 77 1 Lgall G

e 40 (55luy BSI Bolad! LBugll Lest bwste ol

: Confidence Interval &l § Jya g0 Wil
ol La LSy
[ by JS3 e Juadl 031 o dus ] osbyb oo JLaxYl @
5 Gl gyl a5 (40) mainall gl labanl Shyll dully @
.(30.5219; 39.4781) |
‘b July
Lo 40 Solu LIS Loladl Bl JlosT brwgio ol BUWI canadl 301 (285

/99 L8 Lo yy i3y ¢
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| Jowd
2-Sample T )il

do> Lame 02955 Lo (0 Gl glbll 09y of Ul (B ,Lan Y 13e pasiiny
Abieall ligall B 3 W3y ¢ (L1, = JL,) Opnsiae hosio 0n G

39l laryany Loladl Ll ULl o @bl &f oy ¢ [9] J

D 5yalilly bib dmela b JlesYI 5 o)

8,0l dasly | Wb Zeols

10 6
12 10
5 7
17 11
12 10
14 7
15 4
10 15
11 18
10 3
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PRI Gag Al Gl Gkl

Ho s, -4,=0
Rl e

$ 790 @8 ip 0 aie ¢ 2-Sample T Las plasiuly oy
il

el Jil (]

EEX

+ Ci1 c2 3 =
Tanta Univ| Caire Univ

1 5 10

2 10 12

3 7 g

4 i 17

5 10 12

[ 7 14

7 4 15

8 15 10

9 18 1"

10 3 10

11 I

12 I

13 b

< >

»=i| Basic Statistics e, 4l sl oy « Stat L6 il (WL

1 JUll sylgl mrll by g ¢ 2-Sample t oYl
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2-Sample t (Test and Confidence Interval) EJ

~ Samples in one column

——
—

f« Samples in different columns
First: 'Tanta Univ'
Second: 'Cairo Uniwv'

" Summarized data

v Assume equal variances

Graphs... | Options... |
Help 0K | Cancel |

D elobol I sl mpll (B
- Samples in different columns jLas¥i (i &1 ()
- Tanta Univ Jg31 piill ol (3 : First Ll 3y ()
.Cairo Univ SWI pisll dsoly 3 @ Second Ll @

. Assume equal variances ,LasY| hadsi r§ rs )

cdola dsgxds

: o ASSume equal variances [ jLua Yl by psis

bty galeo jlasl sa Two-Sample T-Test jLasl of @ Joul e
b (5 9las b ity (5T coligall Lo Lgomad | colaaianall (uilas

poe Ul 3 i 598 38T LoV 09 puilasdl 03138] Ul 5 ¢ ol

L sladll s3]
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Equal or unequal variances

o main topic

If you check Assume equal variances, the sample standard devistions are pooled to obtain & single estimate of 6.

The two-zample t-test with & podled variances iz slighthy mare powerful than the two-zample t-test with unequal
variances, bt serious error can resul if the variances are not equal. Therefore, the podled variance estimate should
niot be uzed in many cases. Use Test for Foual Variances to test the equal variance assumption.

Ll LS sax )ls> mie pebiaw ¢ Options jLas Yl geb it o3 &

2-5ample t - Options E

Confidence level: |20
Test difference: 0.0

Alternative: not equal <
Help | [0].4 | Cancel |

ORRRPRIRPHNTRIRTR

L ol ey « 90 Jsif Confidence level Ll $ (i)
L 790 a o3l Ll basie ool A2

(o) L Bogasll Ll Uy Test difference Tl 8 (o)
o 53les AU LayLsl sl dadll ol s

ol ¢w> ¢ not equal yja Alternative Lls oo (p)
(ol JSI e osaay o s3I JBI 5 Jaadl 03 i

LG&ldl 519l C‘J“ dl 8usall OK Liasl r3 ()
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Llas 35 Session wilaysdl 5380 3 o] aas ¢ OK Lisl o @

:Z.,JL“JIGS“‘l‘;L:

Two-Sample T-Test and Cl: Tanta Univ; Caire Univ €reennnnns
Two-zganmple T for Tanta Univ ws Cairo Uniwv
N  Mean &tDev 3SE HMean
Tanta Univ 10 9.10 4.72 1.5
Cairo Uniw 10 11.60 3.31 1.0 D R X TX YRR T S
Difference = mu [Tanta Uniw) - mu (Cairo Uniwv) <
Estimate for difference: -2.50000
90% CI for difference: (-5.66226; 0.66226) e 4
T-Test of difference = 0 (ws not =): T-Walue = -1.37 P-Value = 0.187 DF = 18
Foth use Pooled $tDev = 4.0777 5
v
< b4

Session. i G witiga b5/

Two-Sample T-Test pasiall jlaadf ol (|
— B ¢ Lue S Doyl pumlill any (2
T JO Ll pe 0 N (D)
C e S (x) Daadl B gluadlbudl @ Mean (o)
L e S 6ylndl Iyl o StDev @
Sykendl Gl = Ly S s kadl sl SE Mean (o)
- Al paad a3l 5 Dl

Estimate for difference sl hwgio o yoill g @1 (D
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LI Tl byt — o3I Dl byl =
2.5--11.60-9.10 =
shwsie o Gl W 5 : 90% CI for difference_ (4
hsia gyl of T (0.66226 ¢5.66226—) s5lud by panaisell
daysy 23y 0.66226 Leglly 5.66226— iagill Gwr i Cansinal
/. 90 i
;o S « Two-Sample T-Test jLas¥ Ll gl (O
LY 13 Lolasl ag,dl JS3 (1)

T-Test of difference = 0 (vs not =)
(1.37— Golus By ¢ Dgual T Lo Jius : T-Value (v

D LS Lela oy
tle—;z—éoz 9.10—211.60—0 Lol
Signsk \/(4.72 ), 3.31°)

n.n, e 10

0.187 sslus 23 P. Value Jis : P @
L LS Lplas oy ¢ Lypadl il Jhs 0 DF (9)
2 — ol muﬁ,+3ﬂ| Lol prs =
18-2-10+10=
Glas gy ¢ Jpall skl BlsYl Jias :Pooled StDev (o)
ok LS
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n.+tn, 2
:\/(9)>< @2y o)< 631y _, o0

18

pooled S _\/(n1_1)512+(n2—1)32

)l
[0 ] iud] oty [P Value ] gu il S ga - 491

Skl o3

(1-Sample t)
Jli Yl Tyl ol o (1) 28
P.value DF 4 gl |
0.187 20 -1.37

=

0 Sl a9 0.187 55k P.Value ind : o golud! Jsaadl oo ]
ol ooyl Jais Wb JWy o [ G Ao —1 ] 7 10 Lgiall S
§ally bib mla B JleYl §ylof bobe wilayo buwgis om Gyl ol J5WI
Jﬁ.o.” 6}[.4,!

: Confidence Interval &l ip J%& g :

rol La Bady

[sbasY JS3 e sl 0oyl of @] cubyb oo JLinYl ¢
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syl 8] Bole wlays bugis ow Gyal La,basl o0l Legilly @
gu&ucasqsi»a ¢ Gho) Baldlly bib gasla b
(-5.66226; 0.66226) sl 5,3

799 1B Laysy g ¢ annll oyl S Ll Juillyg

[10] J

LI gl SLsn s T o Gkl JG] gl

H ot gt~ pt,<0
Houip-p,>0

! all
ekl Guyill (B (2) 5 (1) Bgbadl 5 (]

Lk S wua 6l mie el < Options jLasYl g wl @8 (2

Z2-5ample t - Options

Confidence level: |95

Test difference:  |0.0

greater than -

Alternative:

Help

D lolel U (s gl mg )l B
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irys ol ey> ¢« 95 Jsof Confidence level Ll & ()
. 195 < uéjJﬁJl)Lﬁ.&| lanis y}lbﬂ a3
LB odn B yho Ll Jy Test difference Tl 5 (o)

o Sk Gyl) Ll ol Legill of Gy ¢ oa LS

C-

-

| eu> ¢ greater than gl Alternative Lls ¢ (@)
(00 STy JSB e ooy oo U UL B Joadl oo 3l
Geldl el mypdl I Bagald OK Basl (9)

& Lllas 25 Session wila,adl 330 6 &f wad « OK basl (D

)] Gsum

&l Session EJ E||z|

Two-Sample T-Test and CI: Tanta Univ; Cairo Univ
Two-gample T for Tanta Univ we Cairo Univ
N Mean 3tDev 3E Mean
Tanta UTniv 10 9.10 4.72 1.5
Cairo Univ 10 1l.80 3.3l 1.0
Difference = mu (Tanta Univ) - mu (Cairo Univ)
Estimate for difference: -2.50000
95% lower bound for difference: -5.66226
T-Test of difference = 0 (w3 >): T-Value = -1,37 P-Value = 0,906 DF = 18

Both use Pooled StDev = 4.0777

S
[ ] gd! Sty [P- Value ] gu Widesll 3 g - 491
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BRI

(1-Sample t)

" . t) b
JluYl 4 )l el o ( )
P.value DF FEPWE]
0.906 20 -1.37

S 0 ST 0.906 s9lus P.Value Lo : of giludl Jgaadl oe ]
ol JSWI coandl (a0l S5 Lol JWL ¢ [ A& Lo j0 —1 77/ 5 dygiall
3 oo S5 B palally Wib cimely b JleeYI 5ylf Bobe el y3 bwgio oo G4
Jfl.o.” gsto)'

. Confidence Interval &l 5 J% g4 : Wil

s ol La Badly

JS3 e Joadl 0oyl ol @un pas a2l Goyb oo LY @

Lo ST

JlasYI 5,00] Bals ol ys bwgio oy Gyill ba,Lasl o La@lly @
byt oYl asdl o ST (o) Byalilly Uik dmels B
.(-5.66226) w

/95 W damyay U3y ¢ goanll 3,1 i W JWlyg
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o0 ue g O Opliall Talas Ly yaiy LSl wlaalll asiens @IS 33 (S0 uld
a5 olSy chaalll yos bugio cu> (o 45,1 oda Leaiis I wlall

: JWI JS8Il s LS Ly
d ek Lo 5

558 b gl
a.éb».’»ji
Ll Tl o ol
5l @ aa &
(bl
1.5 200 25 JsYl
6 350 20 Sl
ZALCREETY TR AN >y
H 0: lLl = ll’l 2 2 0
Hop-—p, <0

L § 7, 98 @ iay xie U3y

s> Basic Statistics  Le il LWl pey « Stat Ll bl (|

1 JU 5,192l arll peby Bgw 2-Sample t )
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2-Sample t (Test and Confidence Interval)

V ° ¢ Samples in one column
I—
——

i " Samples in different columns
I—
——

* Summarized data Standard
Sample size:  Mean: deviation:
First: |z5 |zoo [1.5
Second: |20 |a50 G

‘ ¥ Assume equal variances

Graphs... | Options... |
Help 0K | Cancel |

.

Ll LS wax Sl mye el L « Options jlLas Yl g il o3 (2

2-5ample t - Options E|

Confidence level: |95
Test difference: 0.0

Alternative: m =
Help | OK | Cancel |

D oelabl I sl mll B
Lo of ey « 98 Jsif Confidence level Ll $ (i)
. 198 & gl Gl lavie oglhdl a3l
sda B (o) Ludll Yy Test difference Lls 5 (o)
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e

ol ¢w> cLess than jsl Alternative L 3y (p)
(00 J8T) S e ooy oo S B B Juadl oo il
Bl Gylsdl mapdl Jl Bagall ¢ OK basl g3 (o)

S5 Ulas 35 Session wla sl 336 5 «4f sas OK bLisly (D

] G.%L“‘.‘JI
& Session g@ﬂg
A

Two-Sample T-Test and Cl
Gample N HMean 3tDev 3E HMean

1 23 200,00 L.50 0,30
2 20 350.00 .00 1.3

Difference = mu (1) - mu (2]

Estimate for difference: -150.000

98% upper bound for difference: -147.368

T-Test of difference = 0 (vs <): T-Value = -120.69 P-Value = 0,000 DF = 43

Both use Pooled 5tDewv = 4,1425
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150
200
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a0
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300
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400
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=
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2 Lo
Alex

100
220
300

a0
120
100

70
250

3> Basic Statistics —J Ledll Ll ¢y Stat Wb 8 (2

LWl sylgdl mll by e 2-Sample t Y

2-5ample t [(Test and Confidence Interval)

" Samp in one

* Samp in different
First: Cairo
Second: Alex

 Summarized data

X

v Assume equal variances

Help

Graphs... |

Options... ‘

OK |

Cancel ‘

DLl Ul gl il b

. Samples in different columns ,Lss¥1 oLl &1 ()
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. Tanta Univ Jg¥f yall Joof : First Ll 3y (o)
. Cairo Univ - sWl piall Joof : Second Ll by (z)

. Assume equal variances ,LusY! by ‘.3 r: ©)

Ll LS wax 6yl me yebuw < Options jlas Yl g i @ (D

Z2-Sample t - Options @

Confidence level: |25

Test difference: |5

Alternative: |nut equal j

Help 0K | Cancel |

Pelalol I slgadl msll B

irp of ew> ¢ 95 J5of Confidence level Ls $ (i)
L 795 a ooyl Ll basie coglll G2

Lagdll of ey~ « 50 Jsof Test difference L= $ (o)
50 Sylss il Lny sl of b

ol @w> ¢ not equal jsl Alternative Ll i, @
(SolueY)y JSBIl e ossuay 05 s JUL B Jaadl a3l
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B Session g@|z|

Two-Sample T-Test and CI: Cairo; Alex

Tuwo-sample T for Cairo w3 Alex

SE

u Mean StDev  HMean

Cairo 10 177.0 99.4 31
Alex g L155.0 gg8.2 31

Difference = mu (Cairo) - mua (&lex)
Estimate for difference: Z2Z.0000
95% CI for difference: (-73.2001; 117.2001)

T-Test of difference = 50 (w3 not =): T-Value = -0.62 P-Value = 0.542 DF = 16
Eoth use Pooled Sthev = 94,6738
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(o] ignd] ity [P Valuie ] gu Gl 3 gu - 4]
JRENP
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JeaYl | el eleyy (8
P.value DF FEPWE]

0.542 16 -0.62
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Paired t (Test and Confidence Interval) E|
c1 Before + Samples in columns
cz2 After First sample: Before

Second sample: [[Eaaay

" Summarized data [differences]

—
—
—

Paired t evaluates the first sample
minus the second sample.

Graphs... | Options... |
Help 0K | Cancel |

OO NERRERTEN I I [
Jisl 3 ¢ First sample myll b sasly 5,0 ool J8l ()
. a2l 13a Ji Before il
. Second sample a,lf JI After sl Jisy o o3 (<)

st LS waa yly> e pebiaw ¢ OpLiONS sl ge T 3 %)

Paired t - Options g|
Confidence level: |59

Test mean: oo
Alternative: lm

Help | OK | Cancel |

DSyl pall 13a B

. (99) Wl La,s J54f Confidence level B> 3 (i)
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Sl Aol of @us ¢ (0) J>of Test Mean Ll B (o)
(0) Boblus G 3l la,lus
ol &w> ¢ not equal jsl Alternative L e (@

(SolerY) JS2I e vosay s @I UL &S Jaadl a4

Gl 15l apdl gl Bagall OK bassl (3 ()

Llas 03 Session wla il 5306 5 &f aas « OK Lasl p @

i) Sl e

& Session Q@IZI

Paired T-Test and CI: Before; After
Paired T for Before - After

N Hean 3thev SE Mean
Before g 2eg.125 119.939 42,405
Afrer g 172,500 65.629 23,203
Difference § 95,6250 64,8806 22,9403

99% CI for mean difference: [15.3438; 175.5062)

T-Test of wean difference = 0 (vs not = 0): T-Value = 4,17 P-Value = 0.004

] B g ] b

Difference i wakd! wiw! (/)

. Mean s, bugsis B
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. StDev gyl s lwdl GBI,y B
. SE Mean bLugiall ,lwll Wl O
Pk LS il 0da Clus
Byl wlly = oaull 3 oamgy IS 0w Gl ol g ()
s LS ¢ (After) il Ll wlly — (Before) Jd

:Jtﬂ‘djéeJQ C@g&

Before After Difference
160 100 60
280 180 100
450 300 150
140 150 10-
165 120 45
400 220 180
350 190 160
200 120 80

a5kl Wsdly 5kl Glyaoly bogill Clasy p5 ()
o (b mise o S —ll a2s ¢ Difference gyl

L JU JSal s — cla 3l

o) Hean atDey  3E HMean
Before 8 268.125 119.939 42,405
After 8 l7z.500 65629 23.203

Difference & 95.62530 o4.8360 ZZ.9409
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Paired t (Test and Confidence Interval) E|
c1 Befare * Samples in columns
cz Afrer First sample: Before

Second sample: 302

" Summarized data [differences]

—
—
—

Paired t evaluates the first sample
minus the second sample.

Graphs... | Options... |
Help 0K | Cancel |

D elobof W slgadl msll (B
Jist @3 ¢ First sample apll b sasly 550 gulll J81 ()
. a2l e Ji Before il
. Second sample a ll Ji After pisll Jisy 63 o5 (o)
LS a2 6)ls> e ek OpLioNs JLasdl g9 &1 3 (p)
ey

Paired t - Options E|

Confidence level: |99
Test mean: o.o

Alternative: less than -
Help | 0K | Cancel |

LS pss eyl sl f3a

. (99) @l ix,s Joof : Confidence level B> & (1)
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Sl ogn 2 LS Yy Test Mean Lls 3 sagasll el (o)
(Gheall 3l STy st

oia oo Usuill WWI 8l Alternative Ll b L (p)
& el pa ol eys ¢ Less than yisly DLl
(00 J3T) S e sonay o I B

Biledl Syledl xydl J Bagald OK bl 5 (o)

Llas 25 Session wls il 5200 3 & was « OK Lisl N &

I Sl e

Paired T-Test and CI: Before; After
Paired T for Before - After

j0) Hean 3thevy  SE Mean
Before 8 268,125 119,939 42,405
After g 172,500 B5.e20 23,203
Difference & 95,6250 64,8866 22,9409

93% ypper bound for mean difference: 164.4006

h—Test of wean difference = 0 (vs < 0): T-Value = 4,17 P-Value = 0.993
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(Paired t)
JlYl Ll P ( )
P.value n 4 gl |
0.998 8 4.17
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Paired t yis| Basic Statistics &l L5l ¢y Stat 16 1 (2
U 6yl a ) e g

c1 Before + Samples in columns
o After First sample:  |Before

Second sample: [E3aag

" Summarized data [differences]

——
—
—

Paired t evaluates the first sample
minus the second sample.

Graphs... | Options... |
Help 0K | Cancel |
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8 (3 ¢ First sample  all 5 8asly 550 ougllle JuT ()
3 @,tl I3 JI Before paall Jas

. Second sample xf Ji After juall Jol g8 (<)

2z S)ls> miy yebuw o Options sl g &1 @ (p)

ek LS

Paired t - Options E]
Confidence level: |92

Test mean: 30
Alternative: greater than =

Help | 0K | Cancel |

D S g ¢ Slgal il faa
.(99) @l ix,s Joof : Confidence level B> & (1)
.(30) J>of : Test Mean s & (<)
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Paired T-Test and Cl: Before; After

Paired T for Before - After

N Mean Athev  SE Mean
Before 8 268,125 119.93% 42,405
After 8 172,500 65.623 23,203
Difference & 95,6250 64,8866 22,9409

99% lower bound for mean difference: 26.5494

iT-Test of mean difference = 30 (ws > 30): T-Value = 2,86 P-Walue = 0,012

Ll Al
[ ] k! g [P- Value gu il 3o g )
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P.value N L geal|
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yi>l Basic Statistics — 4 @)l LS| ey « Stat 1a56 C"‘é' (1

1 JU ylgal moll peby Sgw ¢ Paired t Yl

Paired t (Test and Confidence Interval)

amples in columns

* Summarized data [differences]

Sample size: 15
Mean: 24
Standard deviation: |3. 5|

Paired t evaluates the first sample
minus the second sample.

Graphs... | Options... |
Help oK | Cancel |
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Paired t - Options g]

Confidence level: |25

Test mean: lo.o

Alternative: |nul equal j

Help 0K | Cancel |
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Welcome to Minitah, press F1 for help.
Paired T-Test and CI

N Mean  5tDev 3E Mean
Difference 15 24,0000 3.5000  0.9037

95% CI for wean difference: (2Z2.0618; 25.9332)

T-Test of mean difference = 0 (v3 not = 0): T-Value = Z6.56 P-WValue = 0.000
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H,:P=0.6
H, :P 0.6

il
s> Basic Statistics — Zwe il W gy « Stat 36 | (1

t Wl s lel msll gy Bew < 1 Proportion ,.l

1 Proportion (Test and Confidence Interval) E|

~ Samples in columns:

f* Summarized data

Mumber of trials: |100

Mumber of events: |70

Options...
Help 0K | Cancel |

Pelolol s3I slgadl mpsll (B
- Summarized data b saxfy 50 guglls 1 ()
.(100) Jassf : Number of trials Ll 3y (o)

.(70) J>sf : Number of events L 5 LI (z)
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1 Proportion - Options g]

Confidence level: |95.0
Test proportion: 0.6
Alternative: not equal <

v Use test and interval based on normal distribution

Help 1].4 | Cancel ‘
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29/03/2007 04:29:55 =

Welcome to Minitab, press Fl for help.

Test and Cl for One Proportion

Test of p = 0.6 ¥v3 p not = 0.6

Gample % N Gample p 955 (I I-Talue P-Value
1 70 100 0,700000  (0.610183; 0.789817) 2,04 0,041

v
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1 Proportion - Options

Confidence level:
Test proportion:

Alternative:

Help |

95.0

.6

greater than -

¥ Use test and interval based on normal distribution

o]

Cancel |
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Test and Cl for One Proportion
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6 145 2 3
[ 110 3 1
8 140 3 2
9 150 3 3
10 cll 4 1
1 104 4 2
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Two-Way Analysis of Yariance

c1 Response Response: lBeaponae

cz Columm

ca Row Row factor: Row I Display means
Column factor:  |Column ™ Display means

™ Store residuals
I~ Store fits

Confidence level: |95

el ™ Fit additive model Graphs... |
Help 1] 4 I Cancel |

@l 336 (B LasYl s 5 by Bgw ¢ OK bisl &8 (D

P JWl JS2l ~b90 92 LS Session

& Session

Two-way ANOVA: Response versus Row; Column

Source DF 55 H5 F I3
Row 2 z04.17 102,08 0.47 0.645
Column 3 5672.92 1890.97 &.76 0.013
Error 6 1Z95.83 215.97

Total 1l 7172.92

$ = 14.70 R-Sq = 81.93% R-Sg(ady) = 66.86%

Loy PValue iad of @ Jolsall SUS culdl Julos Jeanr oo Ladl
Lginll Sgius (0 ST o2y (/. 64.5 1) 0.645 sslus (ROW) iginall
Lo Ll sy pd ol g9 5l ol geanl 0yl Juis JWLy < 75

& (/. 1.3 1) 0.013 s4ls  (Columny sasdU duaily P.Value
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B Session

Analvyeis of

Source DF 3] M3
Row 2 204, 2 10z.1
Column 3 567Z.9 1891.0
Error 6 1295.8 zla.0
Total 11 7172.9

3 = 14.6960 R-3q = 81l.93%
< |

Wariance for Response =

F P
0.47 0.645
§.76 0.013
R-3qiadi) = 66.86%

bl gl ¥l po L1 Gols L B3

257



! i

258



Jint | uad

Sudiid W | ] i



260



i W1 i i

el " W él)bﬁf’ dl
Non - Parametric Tests
: ol
by g pas Ul § Gpalall @hLEsN ool o DpaleadUl @l yLas Yl pias

I Joadll b Ll ByLaY Gyl galall LY bgyd g0 ST of

: Minitab off pdli i W e el S | ] | 1041
. 1-sample sign test 5,Ls¥ Ll | |

. 1-sample Wilcoxon ¢u.sSssy jlasl .

. Mann-Whitney test Jiy — b Las

. Kruskal-Wallis test iy — JSw S Las

. Mood's median test ,lus|

. Friedman test gloag,d Las

SR W) G R

t LalaoY il jls
. Runs Tests wi,gaf jLasl -]

LY sl -
Ly’ Testy 25,1.,3& i

[Fisher Test] ,&u ,Lasl i
Joi
Sl s Wl ol Bl ol

1-sample sign Test

261



RPN

Y
LI Agalal| ol y Lo Jpad! alnodUl SLaa Yl ga jLanYl e any (]
1-sample Z s>l ()
. 1-sample t-tests jlixl (<)
Js> S5 « 1-sample sign test Ula b Lolasl wogdll (2
d <[ Median szl bpwy 2 M cu> T M Uyl aiall Lales
0955 1-sample t-tests ,Laxly « 1-sample Z ,lasf of g
bl gl (1) eun] (1) Upganadl puinadl Lo Jg> 1394

[Mean asiawl
[1] yw

Lt Leg S Lol @dlaadl L8 G dg ST Y dulys B
Lpall cluladl O o (11 oo By Lpe slyf wilSh ¢ glosyl 5,y

sl LS (2,5 bl i)

(S ooldin) pasied] wlalas Yl bl sy €l plall e
|.>.> P S (D) pil
NP CON Sl
e P 1 (3)ps
pla é (P 1(2) pB)l

262



i W1 i i

WY o pla yud Jay 1 (1) pB)I
i
50 Jo> Lpall bl B O s bawy ol BWI g2l Las
Sl ol 0o ST 0950 ¢ ol Byghiy Ll Dueg S Ladlel wdleal

$7.99 @8 Lo e by ((3)
a1 jag i
@l 156 Jg Lypall wlaaladl (b OO sl bawy of 1 (Ho) (gosadl ()3l

((3) Sl 5 00 ST Clutll Ly B Lk

el b Jg> Dypall @luladl b OBl o)l buwy of @ (H1) Jeadl ool

(3) o ST Ll Lo B LMYl

AT Sy DLl pog il el oS
H,:M <3
H,:M >3

-l G|

Pt LS canly vges B Al Uyl o gy bl JLsof (1

263



RPN

Worksheet 1 ***

(==R N - RE, R P X R

-
C.LD

-

P
|]M—‘M-E-LAJ—1MLAJ-E-E-U"I
u

-
-

-
L]

[
-
=9
|
| <

& Nonparametrics 4w il LWl ooy « Stat Wl bl (2

1 JUl JSaIL mise 9 LS < 1-Sample Sign o

=% MINITAB - Untitled

File Edit Dakta Calc | Stat Graph Editor Tools Window Help

Basic Statistics » “ ® ?
Regression 3

AMNOVA 3

DOE >

Control Charts » i
Quality Tools »

Reliability{Survival 3

Multivariate >

Time Series »

Tables 3

Monparametrics k| 1-Sample Sign...
ED& * AL 1-Sample Wilcoxon, ..

Power and Sample Size » | g0
— P MN Mann-wWhitrey. ..

Kruskal-tidalis. .
M Mood's Median Test...

g Friedman. ..

Buns Test,., !

H Pairwise Averages. ..
opinion !'D Paitwise Differences. ..
1 4 !!5 Pairwise Slopes...
2 2

264



ok W1 i a1

F W lel sl ey g (D

c1 Variables:
I
. 3
C1

Confidence inte

* Test median: 3

Alternative: greater than -

Help OK Cancel |

LS cla sl 3380 5 LYl o o355 of sad ¢« OK hisl 3 (4

B Session

Sign Test for Median: C1

3ign test of median = 3.000 wersus > 3.000

) Below Ecqual  Abowe P Median

Cl 11 5 2 4 0.7481  3.000

i e 94
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1-5ample Sign

Variables:

X

™ Test median:

Alternative:

Confidence interval

—

3
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Cancel
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1-Sample Wilcoxon

Variables:

" Confidence interval

* Test median: 5

Alternative: not equal ~

Help a Cancel

g

LS wlayadl 3306 3 lasdl e 5 ol w2 ¢ OK bay| S~ A

B Session

Wilcoxon Signed Rank Test: C1

Test of median = 5.000 versus median not = 5.000
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for Wilcoxon Eztimated
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1-5ample Wilcoxon

Variables:

Confidence interval

R

* Test median: 4

Alternative: less than
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Wilcoxon Signed Rank Test: C1

Test of median = 4,000 versus median < 4,000
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Test of ETAl = ETAZ ws ETAL not = ETAZ iz sigmificant at 0.0351

iI'he test is significant at 0.0271 (adjusted for ties)
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+ c1 c2 3 5
Samples| Codes
1 150 1
2 140 1
3 145 1
4 115 1
5 130 1
6 135 1
7 130 1
8 110 2
9 130 2
10 140 2
1 120 2
12 150 2
13 130 2
14 150 2
15 130 3
16 140 3
17 185 3
18 130 3
19 140 3
20 120 3
21 135 3

22 _I w

b >

&I Nonparametrics ) Lus il 231 ooy « Stat 36 8 A
rJUl ,l9adl mapdl W yeby g (Kruskal-Wallis 3|

Kruskal-Wallis X

Response: |Samples
Factor: Codes

Help | 0K | Cancel
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NP REr RPN
. Samples puall Jaab ¢8 : Response L> 4 O

.Codes jull Jlasl, o : Factor T S LI O

wlaadl 336§ LYl e S of aas OK basl & (3
: sk LS Session

& Session Q@|X|

Welcome to Minitab, press Fl for help.
Kruskal-Wallis Test: Samples versus Codes
Kruskal-Wallis Test on Jamples
Fodes N Medien Ave Rank z
1 7 135.0 11.3 0.15
2 7 130.0 0.3 -0.37 2
3 7 135.0 11.4 0.2z
Owverall Z1 11.0
H=10.14 DF =2 P =0.932 3
H=0.15 DF =2 P =0.950 (adjusted for ties)
W
4 >

| i 950
DRI e Y I LY e B ol il e s oSy
padieall JLas Yl po] s 1 JYT 5l
PRI ULl ey 1 W s jal
(N) Lge S S wlaalall sae -
.(Mediany Lye S baws o

.(Ave Ranky Lue JSI G5yl bavgio ¥

2



i W1 i i

e S (2) LS -
.(21y Gske ¢ (Overall N ) Ls)l eloalall sus T
« (Overall Average Rank ) .5, plall b gil 7
- (A1) syl
— R ULl pass - wlWl s jadl
teligndl o 550 b 9g2g pae Ul 3 ()
. (0.14) syluy 1 (H) JlasYl Slas| @
(2) Sobw : DF 4l ol gs @
. (0.932) sl : P.Value .3 ©
resbaall G 8,80 pd g2y D> S (@)
. (0.15) Gsluw : (H adjy ,LuzY Slas| ©
.(2) G9lwy : DF Lol wlays @

. (0.930) sslus : P.Value L3 ©

R i Y
Hy of a5 telipall oy 5,,Ss r.“é 9y pas U o
.(H adjy sslws
Cigm — olisll o 5,050 1 225 Y L5 — il @
(H adjy Jde soias

ZALIRCHIVERPS D EUEJYCAp WO PRI
Tally ¥ s Tables I el LWl ooy Stat W6 81 (|

U yledl m bl yeby Bgw Individual Variables
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Tally Individual Variables

C1
Ca

Sanples
Codes

Variables:

X

Sampleﬂ

Display
¥ Counts

I Percents
[~ Cumulative counts

rc

__ seleat |

Help

lative percents

OK | Cancel |

el & Samples piall Jiol 3 :elbl ¥ sylpdl all (S (2
ST 98 poliyll ool s of Y ] Variables plgiay sl

[92 LS 4S i 13 bid o0y 5 L 929 Counts

el 5380y sl LSl dgaadl o Josi OK bas| 8 (B

Zamples Count

110
115
120
130
135
140
145
150
155

=

=W s

©a

Tally for Discrete Variables: Samples

4wl

- (H adj) Jas Yl Slos] dad o slaiedl pis 13]
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)l 2kl
Ul dgoadl § = oudly JISug S s — LI foa S5 &5

s JURW -
o] ) b gio Ligal|
P.val o Laall S
alue | (Y i 2 N
H

S) 2) a4, S @ G

0.930 0.15 | 11.4 | 10.3 | 11.3 | 7 7 7

29 (1. 93 i) 0.930 sslus P.Value iungd of sludl Jsandl o s
¥ ol B geandl ool Jas B JWly (/1) Gygiall Sgias o yST

Byl Doy o a3l pod Sgine 3G a2

S| Yl

Mood's median test )Vt'il

;i Yol
> 8as B Kruskal-Wallis Test jlasl ao jlaadl e qlasy (1
. Lganl
& 2-Sample t jlasl oo JSI Josy oedao¥ Gl omy @
— ol jlasl ols s § wls) ol i U
One — Way ANOVA lall Julos jLasly (S
Y bais ¢ Uiiall @lgd! 5o 58T o wlise @l Ul B

el LY byyd g
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Jf'wSi 5i Ol el L,,\.o) O ﬁ)w Jl.;l&m AT r.&.}&u‘, Jas (2.

At el V>

skasly  Kruskal-Wallis Test lasl o ol gl Jhaty (O

il Jabl dadlee gy Yl of B Sy Mood's median test

. median test buwgll jLas

. sign scores test Las|

(<)

.Outliers ,kalf 5 s3L20

Do — oY pae § - Y e ey (4

Lula] wlulr (3) (b b Sgivcs ooy Dylaal) Lulys 3¢ [7] o

ULl a5 5 (Jlas Yl 8,13 8ol g [olsl Lral ¢ Lgdy droln ¢ G330

Olsle dnsls

5
18
16
12

6
18
17
14

16
10
3

L dl>

10
10
8
3
17
16
13
15

*
*

*
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ol LH ONbl S g Gy (S3-mo M| Jla Ja lus HMI
a9 2ie digMood's median test ;L plasiuly &lidg ¢ Y ol B3I

.790 &

(L JB e Gabally) Gmadil gag !
lasladl o8 LB (Sgius Gay Lugims G959 drgw Y 1 (Ho) poanll (o,
Jlel1 8 ylsf Bobe b Il el ys bawgio of of ) A3
(S 9ltia LIS ol b
B (e 0] (3 MBS S 0 Lugine Gb wase 1 (Hi) Jusdl 03,8l
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Hit gt b clbugll oo 591 e o
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toeiges P il ULl dof P bl Jsof (|
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) Ll
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»3I 1> Nonparametrics J 4 il L5l ¢y « Stat 6 8 (2
tJWI Syl al W pede By Mood's median test

Mood's Median Test g]
Response:! |Samples

Factor: Codes

[~ Store residuals

-

Help OK | Cancel |

relobol 31 5l apll B
. Samples  pasll Jof o3 : Response Ll G 0)

.Codes all Jab pis : Factor Ll b b (o)

P (e Juas Session wla sl 8356 &l ass (OK bas) 5 O
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Bl Session

Mood Median Test: Samples versus Codes Q

hnod median test for Jamples
Chi-fquare = 0.18 IF = 2 P = 0.913

Codes N<= N> Median 0Q3-01 ---4----—---- o e -
1 & 5 lz.0 5.0 [—-———- | I
Z 4 4 11.5 7.3 [———mmm———- L — ] I
3 5 6 14,0  11.0  [—m———mmmm e L ]

———tm - Fmm o — +---

7.0 10.5 14.0 17.5
Overall median = 1Z.5 @

w

& >

kit B g
Sl dg¥l s3a)l
P UL ety ¢ S s 3l
.(Chi-Square) ,lasY¥ Slas| -
. (Of) Ll wlaye -

P

.P.value L3 -
D oo wlly padiy @ @B 5l
Sokus ol o S 095 U wlaaladf sas ¢ (N<&=) -
e JSI sy ¢ plall bl
pLl Buamwgll 00 ST 0985 W1 wlaalatdl sae : (N> =
ge JS
Ly JSbaws : Median =
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el — (Q3) oY ) ] T JSI ol sl -
o[ Q1) oY
coligall ) Lpall G0 ogomall mainall bapeogd LI 588 =
(B
. Overall Median plai bawgll : sl M1 2321

S

Ul dgandt B JLasl fan U5 fuyis

Lyl Slas
il sEmSgtant | bl el
2 Overall
P.Value £ Median
0.913 2 3

9 (1. 91.3 1) 0.913 (s5kus P.Value L : ol Galudl Jgandl 0o ey
Y Sl B peandl po @ i Wl JWly ¢ (£10) Lygiall Sgims o ST
Bylsf Bobe & DO wlesladl b OO Sgium G Ligine (38 2am
bl B JleYl 5ylsf Bl b M @ilays buwgis olel) Jleal

(S olucie B

| )y
CLL) DL

Friedman test
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ST ol ot @518 elge Utiall a2 @ligall Do § L0 130 paiing

:[8]

il pé uiiany Loladly JWI Jguadly dodgll lldl Sl o blgs 13]

A8 Aoy s $L3y ¢ playd LSS plasuuly LYW 29l HLasl Cslhll

. /95
il gag il
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LS cBaasl B B Dl UL JBof a3 bl o) (]

sk

B =)ES
1 Cc2 C3 A3
Samples| Codes | Blocks

-

- =
e e N R

JEE N N Y
- | P

=
&n
[ TRt RN TR IR T L R w w T N R R S N Y

E=S S R R S o R e AN N R ST S ]

1
1
1
1
1
1
1
2
2
2
2
2
2
2
2

- -
=l <

g -CY ')
) Bgall by (3 Jo¥f Ll bl Jlof g sl sg—anll b
wlly of dusy (Lge JS5 Loladl ofySY Jsyf P 1 S sl
30 Lol Bl wlblyy (1) 293 33T JoYI Ll
.(2) 255l
Loldl bl dumy wlelbilly polsdf o5S)l dlaof @iy &l sgenll
ald S sl by bl (1) 95801 355 JyY plbally

.(2) 958
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&1 Nonparametrics ) Ll Wl go o3 « Stat | 2
: JUl ,lgal mall y4by Sgw ¢ Friedman o3l

Friedman g]
Response: |Samples

Treatment. |Codes

Blocks: Elocks

[~ Store residuals
-

Help | 0K | Cancel

gl gyl fia b
.Samples il J>of : Response Ll 3 0
.Codes il Joof : Treatment Ll b, (<)

Blocks sl Jof : Blocks il b @

wla Al 830 5 JLasdl e Sl yels g (OK bis| o @
: sk LS «Session
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H Session

| P

Friedman Test: Samples versus Codes blocked by Blocks

3=0.13 DF=1 P =0.724

3 =10.14 DF =1 P = 0.705 [adjusted for ties)
Sum
of

Codes N Est Median PRanks

1 g 2.7500 11.5

Z i 3.2500 12.5

Grand median = 3.0000

PN Jgandl B Las I e 5L Rayis ey ) I I

Jlai Skl Slas] plall Lol
P.Value S Grand Median
0.705 0.14 3

s (. 70.5 &l ) 0.705 s35lus P.Value isd of goludl dgandl o0 —
Sl B paddl padl S W JWly ¢ (75) Lygiall Sl oo ST

S Tl gy JoY1 Ll Bpsgy o2 Tygne G 22 g2Y

S kit )

G|
il )9 )l
Runs Test
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;i Yol

0 Job Ldymo 2yyig b L) wlly widly Ul> 3 1ol yull LS| pudiuy
g R St el

.?ﬁri@b.ﬁn%%%mﬁmuwl

[9] y

o JI ST b Emdgll cllll cilS 13 Lo ¢ 75 Tygine Sgiums 2o s

Y o Lolgde wlly

AEE

+ 1

1 0
2 a
3 12
4 20
5 14
6 B
7 a
8 11
9 13
10 25
11 14
12 20
13 9
44 b

T 1 il il gl
Adlgde @wlily o Lyl Jo Tually Loladl @bll 1 (Ho) ool ol
b ULy o ol Jome gl Zolsdf bl : (Ha) Jusdl oyl
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-l Gl
&1 Nonparametrics J Ll L3l ooy ¢ Stat 436 padf (|

11 619wl gl g RUNS Test Y

Runs Test E|

C1 Variables:

c1

& Abowve and below the mean

T Above and below: [

Help | oK | Cancel |

Pelabol S syl mrpdl (B
I3 JI CL yaisdl Jiy 3 o3 ¢ Variables plyiny s3I moll (b ouglly i
et

: el
wilygadl sas aass Py Runs Test ,Las| rl.a.’a:u‘L; Lolgdull dulys xis
dooo ULadl B)lis IS o < dlgdall o pSall pip Lale oLy I Runs
bl boasy a1 e ST 51 Mean wllyll ol buglly L) dul )l
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By prase o LS LB s 85 o Jpmall ¢ OK basf 3 (2

:4Jll Session el i

Runs Test: C1

Fun= test for Cl

Puns above and below E = 13.0765

The obzerved number of runs = 5

The expected number of runs = 7.15385

5 observations above K § below

h N iz swmall, so the following approximation may be inwalid.

P-value = 0,185

Qe eyl

o] gl 338 | geludl baugl
P.value
0.185 5 13.0769

" G|
St 30 ST my (/18.5 1) 0.185 slus P.Value Lo of La bady
Jone Lally Lol wbladl ol B caandl (o 11 Jis LSl 13 ¢ 75 Lygiall

ASlgde wlly o2 4wl

:
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Ul pas ol gobodl oo swias s of a0 1 Lludl wla 3 5330 b
Uigds i P.Value JLaisYl dagd Jruog 35 Lo ¢ Ly 415 Leilaof o5 (sl

s

£y

ol Jrd
(2‘5> Y|
Qi A g J i) ]
v Test

S !l 29
Baalda 30 LISI cly S pgane Jix Y (1
oandl 9 138 . (B) oo Banlgll TSI b ABgill Sl S W (2
Lo i 01 ULl sae of Ulb byddl 3a oo colisll oSay o
TSI ULl sas 00 7 20 Sglaia p) ¢ 5 o8 wBgill Sl

[10]

Cigolpd! OV ge ame oy JI LY o DM sgag Sae duly
DI ULl apeas 05 cpall slaeY ealaill s ghly
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€y w3l By w3l A) o3l Ol

7 11 5 ol
10 14 12 solol palns
20 8 25 bugio Jaje
6 4 15 sl Jaje
3 1 2 e wlolys

qeon
g ¢ Oume iy JI bzl u_a*‘al” S ! Gy L3N lin o Lulyo

2
8D Lghae S wis ¢ S Las plasiul

D JB e Gaball) ;] ) daand] gag )b e
Il LYy putadll (Sgiucs iy S| 32y : (Ho) (gosall 02,41
-Oia 5>
1 LYy palail] Sginno O ISNE] 325 ¥ 1 (Hi) deadl 03,01

D el

o] o s M ol s ] Gy LSV 130 o] S
s [ bl

| U Gl
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i
Pt LS Baasl B B Lludl bl Jof o (]
Frequency ;S| Jbssf iy t sl sgandl b
Sl of ey ¢ BaesYL Aoladl 219SYI Joof o3y 1 S sgenll B
Sg-anll ob Bagaall el Sy ¢ (1) 2gSIl 35U Iy sgandl B Bagagll
138y L 2) 3581 35l Sl
250 52 LS cgiadly Loladl ofgSYI Jlsuf pir 1B oganll

: JWI Jsail
T8 Worksheet 1 == H=E3
. c1 2 3 4 A
Frequency Paolitical Party Education Lewvel

1 5 1 1

F 12 1 2

3 25 1 3

4 15 1 4

5 2 1 | 5|

6 1 2 1

7 14 2 2

g 8 2 3

9 4 2 4

10 1 2 5

ia 7 3 1

12 10 3 2

13 20 3 3

14 B 3 4

15 3 3 5

16

17 b
£ »

Cross .Yl jis| Tables J iyl 18l oay Stat LWl b (2

t Wl s lel msll ey 9w ¢« Tabulation and Chi-Square
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Cross Tabulation and Chi-Square

Categorical variables:

For rows:

| "Educacion Lewel'

For columns:

| *Political Parcy'

For layers: |

Frequencies are in:

Display
¥ Counts
[ How percents
[ Column percents
[ Total percents

Help

[Frequency  [optional)
Chi-Square... | Other Stats... |

Options...

. Education Level yaall J>of : For rows Ll b
. Political Party yasll Jaof : For columns Lt &
. Frequency il J>of : Frequencies are in Sl o

:JWI 6519201 aasll yebiaw ¢ Chi-square lLasyl ge il

Cross Tabulation - Chi-Square

Display
[v Chi-Square analysis
[+ Expected cell counts
[7 Raw residuals
[~ Standardized residuals
[ Adjusted residuals

Help

[~ Each cell's contribution to the Chi-Square statislic

[ ox ]

1 lsadl ppbl 3 g3

0

(S

-

(&)

@
)

&

r-’
(]

Cancel |

. Chi=-Square Analysis Jul>s

toe JS bl psl aypll 3 B

0
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. Expected cell counts a3glf ,f,S3ll (<)
gobo 3l 1l o ll g Bagall OK basf o3 (g2)

LYl 13e 2315 of a2 Ggw ¢ OK bis] ¢ (bl sl9all will 3 (D
i sk LS Session wla a1 8336 3

B Session

Tabulated statisties: Edusation Level: Palitical Party

Dring Ecequencies in Foeguency

Rown: Education Lewel Colusme: Political Party

1 2 3 All

L 3 1l 7 P <\

9.4% 6.11 T-40 22.00

2 12 14 ] 36
14.85 9.57 Ll.58 35.00
3 25 g ] £3
2h.8Y hd.08 17.0%5 53.00 > 1
4 15 4 5 25
10.31  6.64 B4 25.00

5 2 1 3 L]
Z.48 1.59 L.9%3 &.00

ALL 59 1] &6 143
59.00 30,00 46.00 L4%.00 4/

Cell Comtents: Coumnt
Expecoed count

Fearson Chi-Sgquaze = 17.066; DF = B: P-Value = 0,029 2

Likelikood Racio Chi-Squace = 16, P06: DF = 8; F-Valus = 0.030

* ROTE * 3 cells with expected coamEs less than 5

<

i i Dl il g
Baasily ¢ goulaill Sgiall Jis5 Sghall 1pgste S5 dgsa 1 JYT s el
0 ey e Jgaadl 138 B Bl JSy. Dbl b3l Jias
syl Sl
. (2alddly Jedf ,s3 D
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Bl s B
LW ULl ety ¢ Gl 5 jadl
Y Sles] B
. DF i)l wlaye B
. P.value JLi>Y o
el b lldg
Pearson Chi-Square
Likelihood Ratio Chi-Square

sl LS Led Jiy (I <UL sas o0 C,L‘.ﬁjt iy oby el s jall
LSy b by g5 S danlyl &y ¢ (5) sl o8

.. el o
Jlai>i sy o
P.Value 4,0l
0.029 8 17.066
! G

Sgins 0 BT 29 (1.2.9 1) 0.029 sylus P.Value Lo of : La badl
aagr ¥ B Juadl po iy« poanll pa )il pady LS 1Y ¢ Y5 dygiall
oo iy JI slaislg ﬁl\lﬂ S s (g IO

- o] G |
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-l

thans] DY B Wpludl Ll Jlsaf i (1

+ 1 c2 C3 CES
Party A | Party B | Party C

1 5! 1 7

2 12 14 10

3 25 g 20

| 15 4 B

5 2 1 3

6

7

a )
£ >

Chi- ¥ s Tables J Loyl Wl ooy « Stat Wl 8l (2

& sebe Gee (Square Test (Table in Worksheet)

1 JWI syl gdl
Chi-Square Test (Table in Worksheet) gl
c1 Parcy A Columns containing the table:
c2Z Parcy B P Bi='P o
cz Party C arey arcy <
Help ok | Cancel |

Party A, Party B, wiuall diol (8 :elobol M1 gl papll (b

. Columns containing the table lsix; s3I c.;,l! d! .Party C
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wlaall 3380 (B sl e 2l e Jasde ¢ OK basl 5 (D
Gy ybll & Lple Bloa Sl A3LH1 uis ga9 ) :&JWI Session

(Al

EEE

Chi-Square Test: Party A; Party B: Party C

Expected councs are princed below observed counta
Chi-Squaze contributions ape printed below expected counta

Party A Party B Pagty C Total

1 5 11 7 23
9,49 .11 7. 40
2.124 3,909 0.0z1

2 1z 14 10 EL
14.35 9.57 11.58
0,548 .05 0. zl6

3 25 8 20 53
21.87 14.08 17.08
0. 445 2.628 0.511
4 15 & & 25
10.31 6.64 E.04
2,128 1.052 0. 518
5 z 1 3 &
.48 1.59 L.93
0.091 b.z2a2 0.593
Tatal 59 a8 46 143
Chi-Bq = 17.066; DF = §; P-Value = 0,029

]3 cellz with expectad counta leas than 5.

ikt Bl g i | g i

Sgisa JS ploly . carladl Sgiadl JAs5 Sgially (AW Slia Y Jha5 BaesYl

—i o ¢ B) S oo i IS oty ¢ pilaill Sligis 0
observed counts salall of gihll 1S3 Jhes : Jo3I Ll (T)

.Expected counts &gl S Al Ldl (@)
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. Chi-Square contributions IS wlealue &I Lo ()

tol ey Lgumall 215 Do 55las loaludl 03a pgame >

.[17.066-0.593+............. +2.055+0.548+0.021+3.309+2.124
111 g
0 sbailly da I oo Bigad sl Bole o8 wlly Lpad @bl & ook
: C”Lali |
%%1%%1%%?&,%%3%@1
1 1 1 2 1 1 2 2 1 1

i JSI alind) ¥ty Aol ofsSYI Ly Lesds
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O>e g O3>0 oaaidll sule

g

e &3y LS st plasialy psdly oaall Bale o B3e Jlia Ja Lulys
@ ENT [T AR TS [INRETIVES [V B PES [T v S
Edly pudadll Bole oy IDMEE] a2gr 1 (Ho) (goaall 02 8l

Edly oedaill Bale oy Do) aae ¥ 1 (Hy) Jesdl oo 3l

-l |
wlly JBof o3 Jodl ssanll B 1omoges b Aipludl elludl Jsof i (1
S sgenll wlly dinof oty SWI sgenll By ol gy Jg¥I sl

1 Wl Jsadb Cb}e}h LS couaadll tule 929
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EEX

[& Worksheet 1 *

4 1 C2 C3 o~ +
Gender Smoking
1 1 1 16
2 2 2 17
3 2 1 18
4 1 2 19
5 2 1 20
] 2 2 21
7 2 1 22
8 2 2 23
9 2 1 24
10 1 1 25
11 2 2 26
12 2 1 27
13 1 2 28
14 1 2 29
15 1 1 o 30
< ¥ <

[ Worksheet 1 ==~

ul_xu_-_-muuuu_num_.

1 2
Gender Smoking

| e by = kY = kI b = = ) = R = k]

EEX

C3 ™

3l sl Tables J Loyl L3l ooy « Stat Wl b (2

S,lsl all pebse s ¢ Cross Tabulation and Chi-Square

Cross Tabulation and Chi-Square

Categorical variables:

s Jul

X

For rows: | Gender

For columns: | Smoking

For layers: |
Frequencies are ind

Display
F Counts
[ Row percents
[ Column percents
7 Taotal percents

Help

—

Chi-Square.., |

[optional]

Other Stats... |

Options...
I QK I

Cancel
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6l sl e b
. Gender ysall Job @8 : For rows s> 5 o

. Smoking sl Jsuls 8 :For columns Ll> & o

1 JWI &5l9adl moyll gl ¢ Chi-square jLas¥i Ggb goglle ol o5 (D

Cross Tabulation - Chi-Square E]

Display
[+ Chi-Square analysis
[+ Expected cell counts
[T Raw residuals
[~ Standardized residuals
[ Adjusted residuals
[7 Each cell's contribution to the Chi-Square statistic

Help | 0K I Cancel |

Poe JS badity o moll 130 5
Chi-square Analysis  (f)
Expected cell counts (&)

(oo 6519201 aasll JI Bagall OK bas| p3 @

e 25 o Juosie ¢ OK bisl ¢ lo¥l syfyadl apll b (%
Ul Session w5l 5386 B ,Las
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B Session

Tabulated statistics: Gender: Smoking
Rowa: Gendese Colusna: Smokibg
1 2 ALL

1 6 & 12
&40 5.60 12.00

F: 10 g lg
9.60 .40 18.00

All 16 14 30
16.00 143,00 30.00

Cell Contents: Count
Expected count
Pearszon Chi-Sgquare = 0.06%; DF = 1:; P-WValue = 0,765

Likelihood Racio Chi-Sgquare = 0.08%: DF = 1; P-Value = 0,765

oW ]
)
Fisher Test
QRS o SOl i Yol
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1 C1 cz C3 G5
Frequency Political Party| Gender
24 1 1

1 2
15 2 1
2 2

Q= || N W N -
H

Cross ysl Tables J Lel LWl ¢y « Stat Wl b8 (2
t U s,lel all yeby By ¢ Tabulation and Chi-Square

Cross Tabulation and Chi-Square E'

Categaorical variables:

Far rows: [Fender
Forcolumns: [ policical Pacty
For layers: |

Frequencies are in:  |Freguency [optional]

Display
W Counts
" Row percents
[ Column percents
[ Total percents

Chi-Square... | her Stats... |
Options...

D Solyl gl faa b

s

.Gender yaall o1 : For rows s & (I)

.

. Political Party yaill J>of : For columns Lls & (&)

Frequency yaill J>o1 : Frequencies are in Lls g (@
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Solsl msll el ¢ Other Stats jLas¥l g oupllly Jai 3 (D

Cross Tabulation - Other Statistics

Tests

# Fisher's exact test for 2x2 1ables

[ ManteHHaenszel-Cochran test for mulliple 2x2 tables
Other Measures of Association

[ Cramer's V-square statistic

7 Kappa for inter-rater reliability

[ Goodman-Kruskal lambda and tau

7 Measures ol concardance for ordinal calegaries

[ Correlation coefficients for ordinal categories

Help | I Cancel |

k1]

L8olel gl faa b

OK bas| ‘.3 « Fisher's exact test for 2x2 tables jLa>Yl hasdsy ‘.3
sl d1 Il sl g Bagall

LYl 3e 35 o i OK bas| ¢ oulo¥l s)lsadl mll (B9 (4
)Wl Session w3l 8336 B

Tabulated statistics: Gender; Political Party
Uzing frequencies in Frequency

Rows: [Gender Columhs: Political Party

1 Z All
1 24 15 39
2 g 10 13

all 32 25 57

Cell Contents: Count
Fisher's exact test: P-Value = 0.261752

“
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Correlation Analysis
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N i
90
140
300
116
355
250
220
170
280
132
420
380
240
480
384
280
424

a7

il
100
150
350
120
400
300
250
200
320
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500
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300
&00
480
360
30
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EEX

4 c1 c2 CiES
Income |consumption
1 100 ! a0
2 150 140
3 3580 300
4 120 116
5 400 355
6 300 250
7 240 220
8 200 170
9 320 280
10 140 132
11 500 420
12 450 350
13 300 240
14 600 480
15 480 354
16 360 280
17 530 424
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»3l 5> Basic Statistics J Lell LWl oey « Stat b 81 (2

:JWI 6,9l aasll pebe By ¢ Correlation

Correlation §|
1 Income Variables:
c2 consumptiorn

Income consumpt icml

v Display p-values

[~ Store matrix [display nothing]
Help 0K | Cancel |

: lalol 1 g5lgondl g b 2
oo sl Sy B p3¢ Variables olgias @3l mill b oesldl &1 ()
il 138 JI (C1, C2)
iy S (dbsdl Wlls B ga LS Display p-values jLasyl &y fj (<)

ol 308380 S p-values s,
LOKbasf (3

1 &Ll Session wlax i 5385 b dndsll pSLll Jo Juars (4

& Session E‘ [E“z|

Correlations: Income; consumption

Pearson correlation of Income and consumption = 0.995
P-Walue = 0.000
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p-value bLay¥ Jalae
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X4 X3 X2 X1

24 10 30 12
18 8 35 20
10 5 45 15
6 14 20 4
16 12 33 11
17 11 30 14
11 15 36 25
10 18 25 16
15 20 30 14

- il e

okl JBa (1

1 12 3a 10 24

2 20 35 g 13

3 15 45 ] 10

4 4 20 14 G

5 1 33 12 16

6 14 3a 11 17

7 25 36 15 i

8 16 25 13 10

9 14 30 20 15
10

11 ™

< >
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tJWI 6yl dl ek s ¢ Correlation

Correlation g]
c1 w1 Variables:
cz X2 f1-xa
C3 o)
C4 x4

v Display p-values

[~ Store matrix [display nothing]
Help OK | Cancel |

: Slabol S 6 gl gt 1 B2
wihwall Ji 3 5 Variables plgin ¥l mll B ool 81 @
el 138 41 (€1, C2, C3, C4)
Abasdl Wl S g» Ls Display p-values ,LasYl &yl B
. OK bis| o3 A
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Bl Session

Correlations: X1; X2; X3; X4

3 %3 /\

¥l
X2
X3 -0.0z2Z2
¥4

Cell Contents:

Pearson correlation
P-Value

< > -
Jolae ld
P.Value O it
A
0.117 0.560 X2) 5 X1,
0.956 - 0.022 X3) 5 X1,
0.742 0.128 X4, X1,
0.078 - 0.615 X3) 5 (X2
0.697 0.152 X4 5 X2,
0.507 - 0.255 X4 5 X3,

! G

Lo ¢ 7.5 Lyginll 55ias 00 ST L3, Y1 Sbolas apand P.ValUE Zagb of Ua b3l

ygine pud eyl 03 G bl @B of ng
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Regression Analysis
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. Simple Regression Models — dauw yluxd |z ke (i)

. Multiple — Regression Models 3adaie yldod|ziled (<)
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Extensions of ordinary regression”, Wiley — IEEE, p 6.
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2 Worksheet 1 == e @E|
" C1 2 L3 =
Income l:nnsumptioll.
1 | 100 90
2 150 140
3 | 350 300
4 | 120 116
5 400 355
6 | 300 250
7 | 250 220
8 200 170
K 320 280
| 10 140 132
| 11 | 500 420
12 | 450 380
| 13 | 300 240
| 14 | 600 480
| 15 | 480 384
| 16 | 360 280
| 17 | 530 424
s [ ] 2
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2% MINITAB - Untitled

File Edit Data Calc | Stat Graph Editor  Tools Window Help

B”' H é Basic Skatistics >| “ @ @
P : R n
ABEOS5 E L
ﬂ Skepwise. .
DOE ¥ | iy Best Subsets.,
& Session Control Charts ¥ || Eitted Line Plat..
uality Tools 4
By ?ﬁg Partial Least Squares...
04/04 Reliability fSurvival 3
- Multivariate » Ii Binary Logistic Regression. ..
Welcome to Minite T Sees » li Ordinal Lagistic Regression. ..
Tables » Ii Morninal Logistic Regression, ..
Monparametrics »
EDA »

Power and Sample Size ¥

t Wl sylsl ol Seby g (D

Regression §|
c1i Income Response! |Consumption
CZ Consumpt ior

Predictors: |1pcome

>

Graphs... Options... |

Results... | Storage... |

Help OK | Cancel |

+ Ehalal S & ylgoud! g 1 (B
Olgar Yl m I Consumption bl puasll Jasy o8 0

. Response

Predictors glsias sl all JI INCOME Jiiad! sl Jat I CD)
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Regression - Storage EJ

Diagnostic Measures Characteristics of Estimated Equation
v Residuals [~ Coefficients
[~ Standardized residuals [~ Fits
[~ Deleted t residuals [~ MSE
[ Hi [leverages) [~ ¥'¥ inverse
[~ Cook's distance [~ R matrix
[~ DFITS
Help OK | Cancel ‘
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+ 1 2 C3 C&
Income Consumption| RESH
1 oo 90 -7.9169
2z 150 140 3.1687
3 350 300 7.5108
4 120 16 25173
5 400 J55 235984
6 300 260 35747
[} 250 2200 53398
8 200 170 57458
9 320 280 10.8585
10 140 132 29516
1" 500 420 10.7675
12 450 380 96819
13 300 240 135747
14 B0 430 -7.0614
15 480 J84  -O.86E7
16 360 280 202720
17 530 424 85812
w[ ] .
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Regression - Options E|

Weights: ¥ Fit intercept

Display Lack of Fit Tests
[” Variance inflation factors ™ Pure error
¥ Durbin-Watson statistic I~ Data subsetting

[~ PRESS and predicted R-square

Prediction intervals for new observations:

In r

O r
Help 0K | Cancel ‘

: Golgandl g 81 1o B
os 8)ke s ] Durbin-Watson statistic pbi sl &1 (f)
Lolan ¥l oogll L] b wlasiaf fw @3l LYl Slasl

. [Residuals Slgll SIMf bLs,YI Je>

o1 Il sl JiBagall ¢ OK bas| o3 ()

s#B2 Gy Graphs jLasYl g ol wlo¥l syleadl midl 00 (5
:JWl el aa )

Regression - Graphs @|

Residuals for Plots:
“ Regul © Standardized " Deleted

Residual Plots
& Individual plots
[~ Histogram of residuals
[~ Normal plot of residuals
¥ Residuals versus fits
™ Residuals versus order
" Four in one

Residuals versus the variables:

Help OK | Cancel |
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ks Yl 138 o CBagdl] Residuals versus fits pbf sl &1 (1)

ookl el dulye

ol 6,19l masdl Jl Bogall ¢« OK bis| 3 ()

e wlayie o Josd OK bisl @ ula¥l Gylsdl sl 3 (6
Do bd mdge 92 LS SesSIoN wla 2113300 5 Julill

Regression Analysis: Consumption versus Income

The regreszion egoation is
Consomption = 20.1 + 0.778 Inccocme

Fredictor Coef SE Coef T P
Constant 20.088 6.615 3.04 0.008
Income 0.7782% 0.01844 42.20 0.000

$ =11.2991 R-Sg = 99.2% R-Sq(adi} = 99.1%

Analy=i=s of Variance

Source jniy 58 MS F F
Fegression 1 227385 227385 1781.03 0.000
EResidual Error 15 1315 128

Totzl 16 2293200

Unosnal Obh=servations

Obs Income Consumption Fit SE Fit BEBesidusl 5t Besid
5 400 355.00 331.40 3.06 23.60 2.17TR

E denctes an ohbservation with a large standardized residuzal.

Dorbhin-Wat=zon statistic = 1.45761
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Consumption = 20.1 + 0.778 Income
M| - cdoladl 0da ¢po

. (20.1) glus : () il 3231 ()

(0.778) Gyl 1 (fy) sl dolws ()
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+ C1 C2 C3
Year Sales | Codes
1 1991 950 1
2 1992 980 1
3 1993 920 1
4 1994 880 1
5 1995 840 1
6 1996 810 1
T 1997 830 1
8 1998 750 1
9 1995 860 2
10 2000 1100 2
11 2001 1300 2
12 2002 1500 2
13 2003 1550 2
14 2004 1600 2
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+ [ C2
Year Male | Female

1 1990|j! 10
2 1991 24 12
3 1992 30 g
4 1993 25 20
5 1994 40 28
6 1995 42 24
7 1996 39 30
8 1997 45 40
9 1998 52 45
10 1959 40 50
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13 2002 32 46
14 2003 40 55
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Trend Analysi=s for Sales

Data Sales=s
Length g
MMizzing i]
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Fitted Trend Equation
¥t = 15.3333 + 3.2*t

Acouracy Measures 2
MAFE 23.1009 =
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Trend Analysiz for Sales
Data Sales

Length 9

NMi=z=zing 0

Fitted Trend Egquation
¥t = 35.6905 - 7.90390*t + 1.110359%t**3

Accuracy Measures
MAPE 7.39327
MAD 1.85251
MsD 6.64564

Forecasts

Period Forecast
2007 67.6%90
2008 83.105
2009 100.740
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Trend Analysis
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Trend Analysis for Sales
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Trend Analysis - Graphs @

Time series plot [including optional forecasts]
" Display plot
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Residual Plots
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2 25 2 2000
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Moving Average Plot for Sales
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Single Exponential Smoothing Plot for Deposits
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‘c1

Store Copied Data

In current worksheet, in matrix:

|Diagona|

[~ Name the matrix containing the copied data

__sdoat |

Subset the Data__. |

Help 0K | Cancel |

Pelobol M1 5 Il ardl
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.columns
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Name the matrix containing Lgs¥l Jobaiy H’ r_.‘ (E)
the copied data

Ok baslgs (5
« Matrices J Lo il LWl gy « Calc 36 C“él Pl aay pd Gli

. Diagonal x|

= MINITAB - Untitled

Fil: Edt Data | Calc Stat Graph Editor Tools Window  Help
EH & i Calculator. .. 3 ® ?
‘)G @ ® -!-E Colurnn Statistics...

=17 Row Statistics. .,

%20 Standardiee...

[elelettamed oty i’ !

Make Mesh Data. ..

€518 Make Indicator Varisbles. ..

Welcome to M: Set Base...
Random Data 3
Probability Distributions 3
Read...
Transpose...
Invert,..

Define Constant. ..

Eigen Analysis...

Arithmetic, ..
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M1 Diagonal @« Make diagonal matrix
Using column: c1
Store result in: W

* Copy diagonal
—
—

Help 0K | Cancel
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From matrix: M100
Store result in: C4
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Copy Columns to Matrix E|

Copy from columns:

H c1c2 ‘

Store Copied Data

In current worksheet, in matrix:

Rl

[~ Mame the matrix containing the copied data

Subset the Data... |

Help 0K | Cancel |
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Eigen Analysis g|
1 Analyze matrix: |R
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Continuous Distributions ! i/l i ! i

1) Weibull distribution.

Z) Uniform distribution.

5) Triangular distribution.

4) t distribution.

5) Smallest extreme value distribution.
6) Normal distribution.

7) Multivariate normal distribution.

8) Lognormal distribution.

9) Loglogistic distribution.

IO) Logistic distribution.

i I) Largest extreme value distribution.
i 2) Laplace distribution.

15) Gamma distribution.

14) F distribution.

15) Exponential distribution.

16) Chi-square distribution.

17) Cauchy distribution.

18) Beta distribution.

:Discrete Distributions  iuadid! du vkl i joul —<
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19) Bernoulli distribution.

ZO) Binomial distribution.

72 i) Discrete distribution.

ZZ) Hypergeometric distribution.
26) Integer distribution.

24) Poisson distribution.

1Ly Yo

sda wlly 0555 of o ¢ Baalin (20) oo LySe Lilsde Ly g gl
Normal distribution  caubll c,g,m &S asiae O Lgoms Ll
- (2:3) Bolme Byly (12) bwgiay
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Generate |20 rows of data

Store in column(s]:

cl

Mean: 1z
Standard deviation: zZ.5
Help OK | Cancel |
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Cauchy distribution
Exponential distribution

Laplace distribution

Largest extreme value
distribution

Logistic distribution

Loglogistic distribution

Lognormal distribution
Normal distribution

Smallest extreme value
distribution

Uniform distribution

Weibull distribution
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Normal distribution  gauhlf x5l (1

Lognormal distribution  gasbll aig)leglll sy (2

3-parameter  wldne O 33 bl pall a5e (D
lognormal distribution
Gamma distribution  Ll> a5 (F

3-parameter gamma  le &I g3 Ll Ay O
distribution
Exponential distribution .4 el (6

2-parameter exponential  ggaeey oYl sl (7
distribution
Smallest extreme value distribution x5 8

Largest extreme value distribution x5 (9
Weibull distribution x5 (10

3-parameter Weibull distribution x5 (11
Logistic distribution gl asysil (12
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2 2348
3 10.2
4 257
5 18.2
6 36.0
T 186
8 250
9 306
10 n7
11 201
12 306
13 6.6
14 17.2
15 21.4
16
g v
< 2

vl
Gamma &P ULy BT A (e Lo ULl o2 o las|

. 799 WS Loy aie elidg ¢ Y t’i distribution

aaanil gag il
Lol g a5 Bl 1 (Ho) goasdl 030
bl aay m Y bldl s (Hy) dusd! 0o,

460



ol 3] b Sl S g S
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S PR LR Individual Distribution lIdentification

2% MINITAB - Untitled

File Edit Data Calc | Stat Graph Edtor Tools Window Help

o7

D”- n é Basic Statistics »
Redression 3
AMOVA

| Conkral Charts 3

Reliability fSurvival 3
Multivariate [3
Time Seties »
Tables 3
Monparametrics 3
EDA »

Power and Sample Size ¥

Individual Distribution Identification

# LBEOE

== Run Chart. ..
iz, Pareto Chart...
=5 Cause-and-Effect...

'O?Q Individual Distri

% Johnson Transfarmation...

Capability Analysis 3
Capability Sixpack. 3
Gage Study 3

‘/x Attribute Agreement Analysis. ..
2 Multi-vari Chart...

E Symmetry Plat. ..

F W 19 il e (2

Data are arranged as
= Single column:

fex

" Subgroups across rows of:

Box-Cox...
Options...

Results...

" Use all distributions
« Specify

 Distribution 1: |Gamma

I Distribution 2: |1

I Distribution 3:  [V/civul

Help

I Distribution 4 |Gamm
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Cancel
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.Single column glgiay s3I myli I C1 yuisll Jisy o8 (1)

. Specify (bl (ugllls 1 ()

.Gamma 4yl Distribution 1 (a3l »al (®)

s Distribution 3 5 Distribution 2 wlajgll Sb Jaxl o5 (9)
Abaill e I S Distribution 4
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Individual Distribution ldentification - Options

[~ Display one probability plot per graph

[~ Do not display confidence intervals on probability plots

Confidence level: 99

Help 0Ok | Cancel |
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.(99) iygllall &l Lxy0 5ol : Confidence levels L » ()

- ol Sylgal aapdl I Bagall OK bisf o3 ()

2 JWI l9adl poyll eliaw « Results HLasyl g il 3 (4

Individual Distribution Identification - Results

v Descriptive statistics
¥ Goodness of fit tests

v Distribution parameters

I~ Percentiles for these percents: |

Help 0K | Cancel
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Descriptive statistics {uiwogll wislasyl
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Goodness of fit tests gyl g las| 55 (&)
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Distribution Identification for C1

Distribution ID Plot for C1

=

N H* Mean Srhew Median Mininum HMNaximum Skewmess Eurtosis
15 0 24.0229 7.35475 21.6845 10.1606 36.6226 0.203793 -0.319701

Descriptive Statistics

Gamma 0.292 >0.250

Goodness of Fit Test
Anderson-Darling
Distribution AD F

ML Estimates of Distribution Farameters

Diztribution Location Shape %oale  Threshold Parameters

Gamma 10. 62522 Z.26093

N
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Probability Plot for C1

Goodness of Fit Test
Gamma - 99% CI
Gamma

AD =0.292
P-Value > 0.250
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