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Required Sample Size’
Confidence = 85%

Confidence = 99%

Population Size Margin of Error Margin of Error
0% 35% 26% 10% | 50% 3.6% 25% 1.0%
1] 10 10 10 10 10 10 10 10
20 18 20 20 20 19 20 20 20
| 28 29 29 30 24 29 30 30
50 44 A7 48 50 47 48 49 50
75] 83 Y 72 74 67 71 73 75
100] 80 89 94 ) 87 63 [ ag
150] 108 126 137 148 122 135 142 149
200] 132 160 177 196 154 174 186 198
250] 152 190 215 244 182 211 229 246
300] 160 217 251 201 207 246 270 205
400] 196 265 318 384 250 309 348 39
sp0| 217 306 377 475 285 365 421 485
GOD| 234 340 432 565 315 416 440 579
700| 248 370 481 653 344 462 554 572
Boo| 260 396 526 738 363 503 B15 783
1.000] 278 440 606 06 399 575 727 243
12000 291 474 674 1067 427 636 827 1119
1,500 306 515 759 1297 460 712 Q59 1376
20000 322 563 869 1655 498 808 1141 1785
2500 333 507 952 1984 524 879 1288 2173
35000 346 G41 1068 2565 558 o77 1510 2880
5000] 357  ero[AdiS| 3288 586 1066 1734 3842
7.5000 385 710 1275 421 G510 1147 1960 5165
10,000 370 727 1332 4899 §22 1193 2098 6230
25.000) 378 760 1448 6929 G846 1285 2380 9972
50000 381 772 1491 8056 655 1318 2520 12455
75.000] 282 776 1508 8514 658 1330 2563 13583
100000] 383 778 1513  B762 650 1336 2585 14227
250.000] 384 782 1527 9248 662 1347 2626 15555
500,000 384 783 1532 0423 663 1350 2640 16055
1.000000] 384 783 1534 9512 663 1352 2847 16317
2500000] 384 784 1536 9567 663 1353 2651 16478
10.000,000] 384 784 1536 9504 663 1354 2853 16560
100,000,000 384 784 1527 9803 663 1354 2654 16584
300000 000] 384 784 1837 9803 663 1354 2654 16586

t Copynght The Research Advisors (2006} Al rights reserved



Margin of error
+10%

+7.5%

+5%

+3%

96
171
384

1067

Size of population
>5000 5000 2500 1000

94
165
357
880

93
160
333
748

88
146
278
516

500
81
127
217
341

200
65
92

132

169
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Choice of Statistical Tests-Significant differences
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The rough guide to choosing a test
SPSS

What does your data look like?

hrllml'-lhlnﬂulJ A mix of Catagorical k 2 or More Continuous
Varfables and Continuous Variables
variables +
+ Testing for Measuri
Usually a l r differences
Chi Sguare
Test +
lisually Pearson Corredalion
Do you re a Paramelric or for association analysis or
‘arametric Test? Linear Regression for
predictive modelling
Parametric J k Non-Parametric
P et s B Her-PIFEmedr: Saats g
1 Wk wih s that most Wﬁ“
power ul [ssnaiihe)
i group indepandent Hann-Whitney _ 2 group
batween 1 One- a h-hn-ng:-p
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means =p gop  =p hﬁl‘? K o gup o means
and J oF and / or
2 ralated Fairod Wikconan 2 rekated
Testfor =P warishls = Samples figned Bank & varisble g Tost for
differences . T Tt Tt means ditlerencas
':;:r"m 3 or mars One-Way Frisdinan's beiwesn
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Type of Statistical Methods Statistical Approaches

1 Parametric inferential 1.1 t-test

statistical methods 1.2 ANOVA
1.3 MANOVA
1.4 Z-test

1.5 Comparison test
1.6 ANCOVA
2 Nonparametric inferential 2.1 Chi-square test
statistical methods 2.2 Wilcoxon’s test
2.3 Mann-Whitney U test
2.4 Kruskal-Wallis test
2.5 Kolmogorov-Smirnov test
2.6 Kendall’s W test
2.7 Friedman test
2.8 Fisher’s test
2.9 Sign test
2.10 Binomial test
2.11 McNemar test
3 Predictive statistical 3.1 Correlation
correlation methods 3.2 Pearson’s correlation
3.3 Spearman’s correlation
3.4 Order correlation
4 Predictive statistical 4.1 Regression
regression methods 4.2 Linear regression
4.3 Logistic regression
4.4 Multiple regression
4.5 Hierarchical regression

4.6 Coxregression



Goal analysis

Measurement level of your variable(s)

Nominal Ordinal

Interval/ratio

Describing a variable

Frequency table (4.7, 12.1)
Multiple response analysis (15)

Statistics (12.1,1, 12.2, 12.3.1)

Determining the average

Mode (12.1.1) Median (12.1.1) Mean (12.1.1)

Testing sample average
to another average

Binomial test (19.2) Sign test (19.7.2) One-sample t-test (16.2)

Analysing distribution

Chi-square test (19.1); Kolmogorov-Smirnov (19.4)

Describing groups
of cases

Crosstable (14) Statistics (16.1)

Comparing two
independent groups

Chi-square test (14.3)  Mann-Whit ney (19.5.1)

Kolmogorov-Smirnoy (19.5.2)

t-test (16.3)

Comparing more than
two independent
qroups

Chi-square test (14.3)
Median test (19.6.2)

Kruskal-Wallis (19.6.1)
Analysis of variance (17)

F-test

Comparing related
graups

Wilcoxon Signed Ranks
(19.7.1)
Sign test (19.7.2)
Friedman (19.8.1)

Paired t-test (16.4)

Analysing the
association between
two variables

Chi-square test (14.3) Spearman rank
correlation

(14.4, 18.1)

Correlation (18.1, 18.2)

Explaining a variable:
- linear relation
- non-linear relation

Regression (18.3)
Curve estimation (18.4)




Continuous Data

/\.

Normal Non-normal
Inter-groups Intra-groups Inter-groups Intra-groups
2 groups > 2groups 2 groups > 2groups
t Test One-Way Mann- Kruskal-
ANNOVA Whitney U wallis
* bonferroni cor followed by
Mann-
*Tukey’s Whitney U
*Scheffes Paired Wilcoxan signed
. tTest rank test
Categorical Data
Normal Non-normal
Inter-groups Intra-groups Inter-groups Intra-groups
Chi-square MeNemar’s Fischer’s McﬁNemar‘s
test Chi-square Exact test Chi-square
test

test




Flow Chart for Selecting Commonly Used Statistical 1ests

Parametric Assum ptlions:
1. Irdependent, unbiagsed samples
2. D=tz nomally distributad
3, Egual variances

Type of data?

Comtinuins Discrele, categorical
T F . Chi-square 1ests
¥Ype ol question ane and two sample
Hfl,.,[l_[u“glﬂpN-lbmﬂtfﬁ
Do vou have i lrue Differences belwesn Means
mdependent variable? whal?
Na Teaty for
E-Llllu.l Wi arces )
i ' - Foien Ling1,
‘;Er‘l‘bﬂ”“ Coirelation Annlvsis Brown and Smythe’s 1esl,
Tl y s - Ehart] el ™S Laesi s

v

Spearman’s Rank How many Lr:'hu.lhln:nl
Correlation EroLps!

Paramel ric

Pearson s

Two groups

More tham two

L4 l.'i L I.'I b
Parametric assumplions Paramelric asssumiplins
sitisfiedd? satisfied?

* ]

Dlata transform worked? 1

Jr No

IDuats transtorm '.'mI'Lu-IJ'."

il

P lrid h"; Monparaniel ric

> ; B
tudent’s uipaired -lest, Mann-Whitney U or = =
Pured 1-1es1 Wilcoxon Rank sums lest
.l L S
If significant, do a Purnmetrc SIDNCATIE IR
past hoe \est, e.g. - 1 K risskal -Wallis T
Fukev's or Bonferroni’s ANOVA : T

Il sigmificant, do a
Drunn’s Test




Data sets: Xi,Xz,...,Xn

’

Normal variables
(parametric test)

Levene test and
Student t-test

Analysis of variance
(ANOVA)

Normality test
(Kolmogorov-Smirnov test)

Non-normal variables
(non-parametric test)

2 dependent
data

2 independent

>2 dependent

>2 independent
data

Wilcoxon or
Sign tests

i

Mann-Witney
test

Friedman
test

i

Kruskal-Wallis
test
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Problem Tests available See Comments
Section
Testing for outliers 1 Dixon's test 3.7
2 Grubbs’ test 3.7 150 recommended
Comparison of mean/ 3 ttest 3.2
median with standard 4 Sign test 6.3 Non-parametric
value 5 Wilcoxon signed 6.5 Non-parametric
rank test
Comparison of spreads 6 F-test 3.6 Precedes test 8
of two data sets 7 Siegel-Tukey test 6.6 Non-parametric
Comparison of means or B rtlest 33
medians of two samples | 9 Mann-Whitney 6.6 Non-parametric
U-test
10 Tukey's quick test 6.6 Non-parametric
Comparison of two sets 11 Paired t-test 34 Small range of
of paired data values
12 Sign test 6.3 Norn-parametric
13 Wilcoxon signed 6.5 Non-parametric
rank test
14 x-y plot 5.9 Large range of
values
Comparison of means/ 15 ANOVA 3.9 See index
medians of =2 samples | 16 Kruskal-Wallis test | 6.7 Non-parametric
Comparison of >2 17 Friedman's test 6.7 Non-parametric
matched data sets
Testing for occurrence of | 18 Chi-squared test 3.11
a particular distribution | 19 Kolmogorov- 312 Small samples
Smirnov tests




FJ
g Tebabiian g Ay ial A 5 4y el Al Lpdaa¥) ullas) 20

381 tesnd st ) wpmpdles] o] / Lt
T akiand] 328
( Bl ekl bk bl ) rbadl] s o=t —\
et | il
i 4] S0k ) Y il

1 -i-.h-\l'!' Aigd
digling bagp |
b o o
el

iy b | 45yl (el Jil bt

Lhadddty 1ot 4t S s el o

Al Ji cAal Ltest Py g Ol b i $S | olildgas ol
- J.'IJ”“; ‘ hl"."]l o abiaalt -..'.L.Aﬁ
LT o Fisher Exact
':‘g'h iys _:.'..F-’lj test
e ot Ol

Walsh test . t.test| 93-Sy s o oty S \ ek oliags
Randomization oy AN | e b ol ol

vest iﬂu," Ll w..r' el J’hﬁh Jl,ﬁ"r
e St S AN TN
e s

Jobow ¢ bt oo | 6 e = JU S| Al Sl 15 \ aligl Rt

AU | o el
Aaa
Ay
' oa| ITEIRCY S0 R B SR




A ] 1T T Pt N
wimar bl
ol LT P
L | o i 11
neTwrei

h[piipn oplr gt
A T L1
e i

pLF Ui

Ty vipaare it of endependenoe
o | ruheer Engacl

Tww Wy AMNCHA

T s of Wikoenn Sgned Sank

e pruted Mo



dliay Sy ey g 1 ileanyl quphad! JLISI Ll
DA A i) ALY e AlaY e AN Vs s 80 4k

'! W l J_l = 1!'_ _h = ._._‘_'.'l LT R : ‘.h.._
¥ ale) & L;J-l:h-l-l-l;l-..l.‘l'l i
¥ el o . s

o ¥ Saalld -..;-;....:._;JLJ.H_H.;M,.:.._-:JH;H'L-:T___

. r-'_l.l.l'|;||-_‘|.:-:|—.-ﬂ....-'_1.l ;l.:'___ﬂ-a'-_,i'm: ':__

Py gl VGl € AR A Y1 Yyl e Bl ey oSy

Jj—ﬂ-'i‘ JW"

i Gaaly

2 gAY

oy Sy A eyl

A Jatad— A a

PDF created with pdfFactory Pro trial version www pdifaciory com



= S e - U L) e
P

B3 Jues - e e i3 ) Jalas
s

Ball Y = e g B ) Jala
PRI T

AR ez

sl el y

l|J_.|-'|.l~_|.|.]|.|-
o ALkl



wddha 3 \pks s Jah —
B g o kg 3 T i b iy B S g e S SN S Bl e Qe hisl (] | <D
DODDD s e Lot | ] g i { J A k)
FITP s B P s g a1g ) J i ) S o ke 03 20 | A e )
0 et o Wy Gl pad ( MDY by
PICRS Y R gy iy UL ROS | S { S T CoRn TIRGRFSITW R e T
0 Sl s By L spen? J 4 N FETN
=2y gy
-l-.l-hﬂ.#rh-uiﬂ_*u-ﬁd—a.ﬁh.lﬂﬁ-ﬂahuip#ﬁv_yh aphe] e ad (1)
e ) g Pakidy SAED Sdae do 0 ST A AT G ey ST A gl B | (A0 P )
i, O T
D gpn ol S e B S B e e e 1
WEE g+ aid L any D s 10 ppt iy o 1 s o SV S b N S B 0 e 2 A G (1) |
AV AT P D e 8l pae 5 p Tk e ) ST Ay 0 ad e p VAL
0 Jaa?
h#ﬁhuﬂﬂ:-Hﬁ:ﬂHaﬂf.ﬂ#hﬂ“&H#}m g i (2 )
) ot gl s b D kit gy Sty i (i P s S O i) e Sty
"J...:Iju,.uj_....ﬂ..:_,.u,-. el Tlk e
| 0 b e e bk T e Bt V) g 8l g 'k 2 ey e AT e oy S et (3)
| (o5 dasd ey
T i) g 1 3 10 e g+ s el e J 40 £ RS 0 e SV s | ) 0B e 1
0 ALY Ay Ly Jal, { Jb= o jia
L R R, e
iy e o el © ey 2 kD L e e B ST g gk B pal AT T s (1)
B o b e p S ) o N
0k Ly i A ke
R i e v Bal Ly
S ) T e e D el B e i g i :..'-mn
A
DI 2 LD S e EEAD SR § D JIET Jy bt T 25 s LaS iy
0 addad ain day O oF
0 Jead Lhatd st
= 0 by Joall Loy WD) g

P S (T)




May il cualls 31 Seaal) pluft jlaal Ll

Ac gana) il jie Sdiac toc

l-l

(Gonaiall O A0 Cild saal




