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Using
filter
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Using filter

cloyout  Fomuias | Data | Review View D SIS oestto Newest
' = mm | % sont Newestto Ol
Select —p [l e =n &8 sort oy Coor ,

%) ot | Fite Totto Renove
row M G hdvnces| Cotums Duphtes
ous

Sort & Fiter

Date Fiters —_—p

Search (Al Does Not Equal.

) (select Al)

Filter (Ctt+Shift+1)

o
i Clpeptember
[l October

‘Does Not Contain,
N

1artPad 1200-3 14AUg10  16-Augl0 Custom Eiter.

Filters can be applied in many different ) G
ways to improve the performance of

s ==
your worksheet. You can filter text, ;
dates, and numbers. You can even use e D 5
more than one filter to further narrow ° E—
down your resuits, create specific jﬁ = =
roups etc. Uit rexesent s of drractrs
droues o) (e ]
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Are means of two sets of datareally different?

Student’s t-test

The t statistic was introducedin
1908 by William Sealy Gosset
(1876-1937), a statistician working W
for the Guinness brewery in Dubin o

Ireland ("Student" was his pen GUINNESS
name). Gosset hadbeen hired dwe ~TEPRAUGHT

to Claude Guinness's innovative
policy of recruiting the best
graduates from Oxford and
Cambridge to apply biochemistry
and statistics to Guinness'
industrial processes. Gosset
devised the t-testas away o
cheaply monitor the quality of beer.
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t-statistik kahe keskmise
vordlemiseks
dif ference of means X1— Xy

- dif ferenfe of variativity SEx - x)
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One-sample t-test:
Student’s t-testfor comparison of mean
widh standard

Whether the sample mean differs
from a standard po?

_X—Hlo
‘T30
N VN

T [

t =ABS(X-M)/SD/SQRT(N)
p=TDIST(t(N-1)2)

5
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Paired t-test:
Compares (before and after) means of
two paired groups

BEFORE | Used to compare means on the same or

N;

i related subject over time or in differing
circumstances; subjects are often tested in a
before-after situation.

+ Given two paired sets Xy and X; of N

sb, X1 measured values, the paired t-test determines
if they differ from each other in a significant
way.

p=TDIST(ABS(XMo)(SDISQRTN)); N-1);2

-fd Where:l Y= %% |
t = [ S |
DL .
b, 43 VN g
Assumption: N;= N, W SDa= N=1_
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Paired t-test:

BEFORE |
1

N;

Sf)] X1

AFTER

N,

SD, X3

Assumption: N;= N,

©NMart Mirdvee DO-D6

Compares (before and after) means of
two paired groups

Function:

=T.TEST (arrayXy,arrayX,,tails, type)

=TTEST (arrayXy,arrayXy, tails, type)

Arguments:

« Array1 - The firs data set; X1.

Array2 - The seconddata set; Xa.

Tails - Specifies the number of distribution tals.
— If =1, one-tailed distribution is used.
— If =2, two-tailed distribution is used.

+ Type = 1 (Paired)

Returns the probability (p) associated with
a Student's t-Test.

Two-sample unpaired t-test assuming equal
variance (homoscedastic t-test)

X1— X,

v LN e= e
Nyt Npy 1Ny — DxSD? + (N, —1)xSD3
mz‘]xl N TN, =2 |

sy x [ar =N, +N,—2 |

N, i i
1 U

1
1
1

1
SD, X2

Assumptions:

SD;=8D;; N; #N;
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Two-sample unpaired t-test assuming equal
variance (homoscedastic t-test)

=T.TEST (arrayX,arrayXy, tails, type)
=TTEST (arrayX,,arrayXy, tails, type)

+ Array1 - The first data set; X1.

* Array2 - The seconddata set; X2.

« Tails - Specifies the nunber of distribution tls.
— If =1, one-tailed distribution is used.
— =2, two-tailed distribution is used.

+ Type = 2 (Two-sample equal variance

©Mart Mirdvee DO-DB

Returns the probability (p) associated with

: ; Function:
N; 1 1
Arguments:
SD] X1
N> i i
1 1
1 1
1 1
E T E i
D, X (homoscedastic))
Assumptions:
SD;=8D;; N; #N> a Student's t-Test.

9

Two-sample unpaired t-test assuming
unequal variance (heteroscedastic)

if the variance in the two groups are
extremely different. e.g. the two
samples are of very different sizes

sby % (S_Dfﬁ_"?)
. _ lxi—xo] f=nlly No/
" N T om|| @@
SD§+SD§ N/ \N;
N'l HIZ 1 2
L round up to integer
SDZXZI
Assumptions:

SD; #8D;; Ny #N;
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N> N

D2 x;

Assumptions:
SD; #8D;; N; #N,

©Mart Mirdvee DO-D6

Two-sample unpaired t-test assuming
unequal variance (heteroscedastic)

Function:
=T.TEST (arrayX,,arrayX,,tails,type)
=TTEST (arrayXy,arrayX,, tails, type)
Arguments:
+ Array1 - The firg data set; X1.
« Array2 - The seconddata set; X2.
+ Tails - Specifies the number of distribution tils.
— If =1, one-tailed distribution is used.
— =2, two-tailed distribution is used.
+ Type = 3 (Two-sample unequal variance
(heteroscedastic))

Returns the probability (p) associated with
a Student's t-Test.

11

Obtaining t-value from p-value

= Function:
'I =T.INV(probability;deg_freedom)

P retums the t-value of the Student's t-
distribution as a function of the
probability and the degrees of

freedom

©Mart Mirdvee DO-DB

© Mart Murdvee, 2000-2013




Mart Murdvee:

Research Methods and Data Analysis -exercise

Effect size for difference of mean

The standardized effect size - Cohen’s d:

Effect size is a standardized measure of the

N; 7< N> difference between two (or more) group
Small effeét A o B means
>
X1 — X2
d = ——_———
SD1,
N;
(0, — DSD} + (n, — 1D
SD; =
’ nm +n—2
N; N Verbal Populations
Large effdct Description Effect Size (d) overlap
Small 0,20 85%
Medium 0,50 67%
1 Large 0,80 53%
14

©Mart Mirdvee DD-DB

t-test using Data Analysis Package
30ta Anatysis =] lData Anaye T e
oo -
e el )
P
tTest: Two-Sample Assuming Unequal Variances I (e i) t-Test: Two-Sample Assuming Unequal Variances
Vo 1rce i P
Ve 25ange Comal Mean 12
T e e % %%
Labels H thesized Mean Differer a
y;‘w::“n,us — d'ypol esiz n Difference &
- I am
| = I one-ai !
LR = t Critical oneail 1,66
© New Woroheet 2y I P (T<=t) twoail 000
New Workbook t Critical twodail 198
13
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ANOVA - ANalysis Of Variance
Dispersioonanalli iis
MBI Zf':'a:r'awn;e: more  Hoats Anaiis + Purpose of analysis of

variance (ANOVA) is totes

czpilleallerg for significant differences
: 2 between means.
3 2
2

* Excel:
Data analysis - ANOVA

Anova: Single Facor
SUMMARY.

Goups  Count Sum Average Variance
Gupp 1 10 20 20 067

Gupp 2 10 25 25 094

Grupp 3 10 39 39 1.43

ANOvA

Source of Variaton 55 a5 7 Paue Yert
Between Groups 19.4 2 9,70 9,56 0,00 .35
Within Goups 274 27 1,01

Total 468 29

Scatterplot

Hajuvusdiagramm

Relation of parameters

©Mart Mirdvee DD-DB

Scatterplot

Hajuvusdiagramm

» Scatterplot graphs are used

y to show trends in data.

* The datais displayed as a

collection of points, each

Y2 having the value of one
variable determining the
position on the horizontal
axis (x) and the value of the
other variable determining

X the position on the vertical
axis (y).

Y3

Y1

v
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Scatterplot

Hajuvusdiagramm

Saatter

e —» [ — 3]
data : QQ
=

o & cratypes

Sarja redigeerimine (2] = |
Sarja pimi:

Val vahemik
Xsarja vadrtused:

ali vahemik
Y-sarja vasrtused:

al vahemik

oK Loobu |

©Mart Mirdvee DO-DB




Mart Murdvee:
Research Methods and Data Analysis -exercise

Scatterplot
Hajuvusdiagmmm

- .
15 .
.
14 . - LR
- . .o
* e
_n 3 .o
3 * e
£ * *
2o . e .
H see
S . ° .
s
+ e + e
. . . -
5 .

o 2 4 5 s 10 12 1 16 18 20
1. Physical health
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Scatterplot - adding trendline

Hajuvusdiagrmamm, trend

20

16 *
— *
3 .
£

210 * *e
M .

data points on plot

1. Rightclick one ofthe

* . 2. Lett click on “Add
S TrendLine”
|
* *
* *e
* *
*e
*e
*
*
*
*
*

o 2 4 6 s

1. Physical health
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20

Scatterplot with trendine, equation of trendline and
coefficent of determination

* .
y=06705¢1 3,727
* R =03072_~"

2. Psychological

o 2 a 6 s 10 12 1 16 18 20
1. Physical health

21
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Correlation

relation of parameters

Correlation, Pearson r

Korrelatsioon
=+100 =100 = 0,00
Correlationxy 126593 coetaionxy 5200 | comtationxy 12949
Vo P o® | Y2 ey v . .
1 e w e ® .
1 o° 16 ®e 1 .
“ o 1" % 1 o °
2 .. 12 .. 12 e °
R . . weom
M o w© . o e
e .
. .
. o . B
a . 4 . ile® . .
2 .' 2 .c 2 .
. . d .

The correlation coefficient orr coefficientis a stafistic used to measurethe

degree or strength of thistype of relationship.

« The correlation r value represents both a magnitude anda direction of the linear
relationship (positive or negative).

« It may takeon a range of values from-1 to Oto +1

« The values are absolute and nondimensional with no units involved.

« A correlation coefficient of zemw indicates that no association exsts betweenthe
measured variables. The closerther coefficient approaches + 1, regardless of the
direction, the stronger is the existing association indicating a more linear
relationship between the two variables.

©Mart Mirdvee DO-D6
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Correlation, Pearson r

Korrelatsioon
N
_ Zi: 1Zny
Tyy = ——————
N—-1
Where:
X —X y—y
Zy = Zy = m—m
75D, || " TSD,
here:

TiLa(xi— x)?

SDy =
* N-1
sp, = T 0= )2

N-1

Correlation between two
parameters is average of
multiplied z-scores of the
parameters.

Function:
=CORREL(arrayX;arrayY)
=PEARSON(arrayX;arrayY)

Returns the correlation coefficient
between two data sets.

Shorterway:

L= Xx =) =y)
VEG - 0230 - 9)°

© Mart Murdvee, 2000-2013
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Correlation

6 8 10 12 14 16 18 20
x

No x y 1,00

N1 1 20 = Correlation x-y
N2 2 19

N3 3 18 Y20
N4 417 18
N5 5 16

NG 6 15 16
N7 7 14 14
N8 8 13 n
N 9 12

N0 10 11 10
N1 11 10 8
N2 12 9

N3 138 6
N4 147 4
N15 15 6 >
N6 16 5

N17 17 4 0
N8 18 3 0 2 4
N19 19 2

N2 20 1

©Mart Mirdvee DD-DB
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Correlation
No x _y = 10 -
N1 1 1 Correlation x-y
N2 2 2
y
N3 3 3 20 v
N4 4 4 15
N5 5 5
N6 6 6 16
NTT T 12
N8 8 8 2]
N9 9 9
N10 10 10 10
N1TO11 1 s
N2 12 12 o
N13 13 13
N14 14 14 4
N1S 15 15 5 ]
N16 16 16 o
N17 1717 0 "
N18 18 18 0o 2 4 6 8 10 12 14 16 18 20
N19 19 19 x
N20 20 20
25
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Correlation
No x y 000
N1 1 37 Correlation x-y
N2 2 46
Y 20 |
N3 3 103 o -
N4 4 191 8 °
N5 5 183 °
N6 6 137 1% °
N7 7 130 1 ° ° °
N8 8 112 ] ° )
N9 9 19 ° ) R?=0,00
N10 10 61 10 °
N1T 11 43 8
N o 17 s .
0 )
N14 14 192 1. ¢® °
Ni5 15 153 2] ° °
N16 16 46 o °
N7 17 173
N18 18 100 0 2 4 6 8 10 12 14 16 18 20
N19 19 11 x
N2 20 138
27
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Correlation

NB! Correlation describes
relative not absolute change!

No x y r= 100

N1 1 01 = Correlation x-y

N2 2 02

N3 3 03 = 105 Y20 |

N4 4 04 =10 18

N5 5 05

N6 6 06 16

N7 707 14

N8 8 08

Ne 9 09 2

N10 10 10 10

N11 111 s |

N12 12 12

N13 13 13 57

N4 14 14 4 T
N15 15 15 ) Joe
N6 16 16 W”m
N17 17 17 0o eeeeee®EET o
N18 18 18 0 2 4 6 8 10 12 14 16 18 20
N19 19 19 x

N20 20 20

©Mart Mirdvee DD-DB
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Correlation

NB! Correlation describes
change! Therefore cormelation
with constant is indeterminable

Lo i1y r= #DIV/O!

N1 20 100 = 1 Correlation x-y

N2 19 100

N3 18 100 Y 20

N4 17 100

N5 16 100 18

N6 15 100 16

N7 14 100

NE 13 100 1

N9 12 100 12

N10 11 100 0

N11 10 100 eeoo0e00000000000000
N2 9 100 8 ,

N13 8 100 6 R? = #N/A

N14 7 100

N15 6 100 4

N6 5 100 2

N17 4 10,0

N8 3 100 0 T —
N9 2 100 4 6 8 10 12 14 16 18 20
N20 1 100 x

©Mart Mirdvee DO-D6
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Correlation

NB! Correlation describes linear relationship!
Therefore correlation is not the best way for
detecting non-linear relationships.

x__y r= 097
Nt 1 01 =
N2 2 02
N3 3 05
N4 4 08
N5 513
N6 6 18
N7 725
N8 8 32
NO 9 41
N0 10 50
N1 11 61
N2 12 72
N3 13 85
Ni4 14 98
N15 15 113
N16 16 128
N17 17 145
N18 18 162
N19 19 181
N20 20 200

©Mart Mirdvee DO-DB

Correlation x-y

Y0
18 y=Xx

0 2 4 6 8 10 12 14 16 18 20
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NB! Correlation describes linear relationship!

Correl atl on Therefore correlation is notthe best way for

detecting non-linear relationships.

Correlation x-y

Y 20 0®%g
° °

N18 18 8 0 2 4 6 8 10 12 14 16 18 20
N19 19 4 x

IRecommendation: use scatterplot. I
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Elements of correlation matrix

Parameter names

§ lad laf
g Top=1 Too® | Thd Tbe ot
5 cb @ |'ccfI I'cd ce It
g ldb I Ac rag=1 lde Tt
g feb lec ed lee=1 Tef
a w A T Iy Ife =1

Symmetrical (rcb= roc; fdb= lbd; €tC)

orrelation coefficent for correlation between parameters fand a

©Mart Mirdvee DD-DB

Correlation

5 Data Analysis —Jp» | Data Analysis TP =
Analysis Tools
nova: Two-Factor Without Repication o )
Beanenta smostes s

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

Random Number Generation

Correlation i [E==)
Input
Input Range: |
Grouped By: © Columns

| [ Labelsin FirstRow
|| outputoptions
) Qutput Range: =
© New Worksheet ply:
New Workbook

©Mart Mirdvee DO-DB

Correlation matrix

This part of table is
intentionally left blank.

©Mart Mirdvee DD-DB

Statistical significance of correlations

Terit « The statistical significance of the correlation
(p=0,05) depends on the absolute value of the correlation
5[ 0,8784 and sample size.
10| 0,6319] * For each sample sizes there is critical value for the
50[ 0,2788 correlation coefficient, above which the absolute

100[  0,1966| value of the correlations is considered statistically
1000} 0,0620 meaningful.
2000) 0,0439

gggegssgges
SERSRRIRERR
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Statistical significance of correlations
- calculations

|T| Using t-test:

t=ABS(r)/ SQRT((1-POWER(r; 2))/(N-2))
p=TDIST(t;(N-1);2)
p=TDIST((ABS()/SQRT((1-POWER(r;2)) (N-2)));N-1);2

t=ABS(r)*SQRT (N-2)/(1-POWER(r2))
p=TDIST(t(N-1)2)
p=TDIST(ABS(rfSQRT((n2)/(1-FOWER(r;2)):N2;2)

© Mart Murdvee, 2000-2013

Using z-test:

z=r*SQRT(N-1)
p=NORM.S.DIST(z;FALSE)
p=NORM.S.DIST(r*SQRT(N-1);FALSE)

36
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Calculating t-value from r

82 - fe| =ABS(r1B2)/(SQRT((1-POWER(11B2:2))/(65-2)))
A B %] D

D3. Educatior
D2. Age (vears) elementary; 2-pn
secondary; 4 -t

D1. Gender (1 - male; 2 -

D1. Gender (1-male; 2- PP ks
3 D2. Age (years) 3.71 I
D3. Education (1- t = I
elementary; 2 - primary; 3 - 0,39
4 secondary, 4 - tertiary) L
D4 Marital status (1 - single;
2-married; 3 - cohabiting; 4 - 235
separated; 5 - divorced; 6 - "
5 widow)

Calculating p-value from t

B2 A fe| =TDIST(t!B2;65-2:2)
A B C
D1. Gender (1 - male; 2 - !
female) D2. Age (years)
1
D1. Gender (1 - male; 2 - “DIV/O! & 0.00
2 female)
3 D2. Age (years) 0.00 #DIV/0!
D3. Education (1 - elementary;
2 - primary; 3 - secondary; 4 - 037 0.38
tertiary)

©Mart Mirdvee DD-DB
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Filtering significant correlations
B2 - Jx | =IF(p'B2>Correlations!$A$1;"-", r1B2)
A B C
D1. Gender (1 - male; 2 - t
0,05 : female) i D2. Age (years) :
1
D1. Gender (1 - male; 2 - &
P fomale #DIV/O! 042
3 D2 Age (vears) 0.42 #DIV/0!
D3. Education (1 - elementary;
2 - primary; 3 - secondary; 4 - -
tertiary)
D4. Marital status (1 - single; 2
39

©Mart Mirdvee DO-DB

Generating text

B2 - F<| =IF(Correlations|B2="","-",CONCATENATE("r = ".FIXED(r1B2;2)." (p = ";FIXED(p!B2:2),")"))
A B c D
D4. Maritz
D3. Education (1 -
DA. Gender (1 - male; 2- D2. Age (years) elementary; 2 - primary; 3- |2 sion
secondary; 4-tertiary) | SeP3rS
D1 Gender (1- male; 2- > _ _
female) #DIVIO! r=0,42(p=0,00) r=
3 D2 Age (years) =042 (p = 0,00) #DIVIO! =
D3. Education (1-
elementary, 2 - primary; 3 - - - #DIVIO!
4 secondary; 4 - tertiary)
D4. Marital status (1- single;
2- married; 3 - cohabiting; 4 - _ _ _ _
separated; 5 - divorced; 6 - r=028(p=003) r=032(p=001
‘widow)
NB! The expression p = 0,00 must be later replaced with p < 0,01
40
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Outlier effect

Eemalasuja efekt

An outlier is a value that is very
different from the other data in data
set.

EFORE THE OUTL
BEEN REMOVED,

Outliers have a profound influence
on the slope of the regression line
and consequently on the value of
the correlation coefficient.

ise + Identify outliers by examining a
scatterplot of each important

xvasunie correlation.

* Useful: exclude values that are
outside the range of +2 standard
deviations

* Question: who or what is outlier?
— Error?

— Real very different personor event?

41
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Strenght of correlation

Perfect Perfektne +1,0
Strong Tugev +0,8
Moderate Mbb6dukas +0,6
Weak Né6rk +0,2
No relation  Seos puudub +0,0
Or

Strong +/- 0.7 ... +-1.0
Moderate +/- 0.5 ... +/- 0.70
Weak 0...+-0.5

In social sciences the correlation is considered meaningful
if the absolute value of correlation is 20,2 (Disputable!)

2
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Importance of small statistical
effects

Itis important to avoidthe error of assuming
that small statistical effects necessarily
translate into small practical or public health
effects. There are many circumstances in
which statistically small effects have large
practical consequences, espedally whensmall
effects accumulate overtime andoverlarge
proportions of the relevantpopulation.

Huesmann, Taylor 2005

43
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Kui valimiskulud ja saadikukohad
on kenasti ritta saanud, siis
nendevahelise  korrelatsiooni
arvutamine on tanapaeval
Uliihtne. Tulemused on tabelis
£ ndha —ja need tulemused on
r “\\\N\\ X jha_hmat(avaéj, _?hn:alavetx_d ~n_ingd
P irmutavad. Teatavasti voiva
ZE:sDttLajrfj'aNzif/Rrgtiogu lige korrelatsioonikordaja  arvutamisel
tulemused olla vahemikus -1st
kuni +1ni. Kui tulemus on +1 (ehk
100%), siis liguvad kaks
numbririda  téielikult samas

«ritmis». ... 1995. aastal oli
Heldur Meerits: kas raha teeb riigikogu? i 3
Postimees. 16.12.2012 alkea korrel_atsl_oo_n va~ _a
hitp://arvamus. postimees. ee/1076 i tagasihoidlik, kdigest 67%.

teebiigikogu/ a4
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Rz 1,00
0,95
g Ar,
0w 1R /

0,80 -
0,75 = 2
9o 4 Arl ATZ AR
0ss | | AR? # AR}
0,60 -

0,55
0,50 -
0,45 INB! r is a square root!!
0,40 -

0,35
0,30 -
0,25
0,20 - Ary
0,15
0,10 - B
005 - ART$
0,00

0,00
0,05
0,10 1
0,151
0,20
0,25 1
0,30
0,35
0,40
0,45
=~ 0,50 |
0,55 1
0,60
0,65
0,70
0,75
0,80
0,85
0,90
0,95
1,00
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Coefficient of Determination

Determinatsioonikordaja
r R? is the square of the comelation between
1 100,0% | two variables (R?).
0.9 81.0% | |t expresses the amount of common
08 | 684.0% | | riation between the two variabl
0.7 19.0% ariation betwee e two variables.
0,6 36,0% | Special case of effect size.
0,5 25,0%
0.4 16,0% Given by other
0,3 9,0% factors
0,2 4,0% 96%
0,1 1,0%
=RSQ(arrayX;arrayY)
returns the square of r=02
the Pearson product B
momentcorrelation Given by
coeficient variable X
4%
OMart Mirgvee DD-DB

Effect size

B2 Characterof
size of effect
0,01 <R2<0,09 Small
0,09<R2<0,25 Moderate
0,25 <R2 Strong

Cohen, 1988

47
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Correlation does not imply causation!

« Establishing a correlation between two
variables is not a sufficient condition to
establish a causal relationship (in either

direction).

« Correlation analysis measures a
relationship or association; it does not
define the explanation or its basis.

+ Causes and explanations of the
relationships must be found using other
methods.

48
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Correlation does ...

Recent surveys shows
that o FeoPLe
who drinks water,
dies.

It is proven thatthe celebration of
birthdays is healthy. Statistics show that
those people who celetrate the most
birthdays become the oldest.

Children with bigger feetspell better.

« Hightofhumans is negatively carreated
with hair lenght.

+  IMPORTANT WARNING for those who
have been drawnunsuspectinglyinto
the use ofbread:

~ More than 98 percent of convicted ~felons
are bread users.
~ More than 90 percent of violent crimes
are committed  within 24 hours of eating
bread.

Fully HALF of all children who grow up in

bread-consuming  households ~ score

below average on standardized tests.

49
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Partial correlation
Osakorrelatsioon

« Partial correlation is a method used to
describe the relationship between two
variables (x and y) whilst taking away
the effects of another variable (z).

+ Possible to find:

— correlations due to the influence of
third variables;

— hidden correlations, ie, relationships
that are masked by the impact of
third variables.

_ Ty — (T X1y2)
Ty lz =

J(l —r2)x(1—72) |* !f rxv = rxyz and the difference of
<z yz L o L
correlation is statistically significant,

then the parameter Z is influencing the
relationship of XY.

©Mart Mirdvee DD-DB

Cronbach’s
alpha

Cronbach’ialfa

©Mart Mirdvee DO-DB

Cronbach’s alpha

Question 1 - s42
Question 2 -s,? C?EA‘(%!,'_RO%?T

Question ... - s 2 S
Question N -sy?
Cronbach’s a
N
N oSt
o= x 1 — L2=0
N-1 Ssum

N — number of questions
s? - variance

©Mart Mirdvee DO-D6
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Cronbach’s alpha

CONSTRUCT is a coefficient of internal consistency
(FACTOR) of measures. It is commonly used as an

estimate of the reliability of a

psychometric test.

Cronbach's alpha indicates how well some features

(questions) fit into a single construct:

- o =z h !

5 5 5 5 * a= 1, practically samequestions

g g g g * a= 0, totallyincompatible questions
Cronbach's Internal consistency o

£l S & B alpha construct 4
a20.9 Excellent

08<a<0.9 Good
0.7£a<0.8 Acceptable
0.6<a<0.7 Questionable
0.5<a< 0.6 Poor

a< 05 Unacceptable

©Mart Mirdvee DO-DB

Standardized Cronbach’s alpha

K1[K2 [K. K«

e CONSTRUCT

uestion2 1 7 (FACTOR)

Question... r r

QuestionN | r | r | r
Standardized o

— N — number of correlations
N Xr

r — arithmetical mean of

= 1+ ( N — 1) <7 correlations

a
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Mart Murdvee:
Research Methods and Data Analysis -exercise

Linear
Regression

lineaame regressioon

relationship of
parameters

©NMart Mirdvee DO-D6

Linear regression analysis

Lineaame regressioon

is an approach to modeling the

y qoremnennnnanzanenees - relationship between a scalar dependent
b variable y and one or more explanatory

variables denoted X. The case of one

explanatory variable is called simple

: regression. More than one explanatory

a : variable is multiple regression.

X Equation:

y=a+ bx

X—>y
The relationship between x and y is
described using linear equation, although
there are other options: square, polynomial,
exponential, logarithm, etc equations.

©Mart Mirdvee DD-DB

Linear regression equation

y =a+bx
y — dependent variable;
X —independent variable;

b a — constant, value of y when
x=0;

b — strenght of relationship,
when x changes 1 unit,
changes y on amounth of b
(change of y - Ay), slope of

— 11X —

a= b0= bx=0

Example: phone bill

y = a+bx
where:
y - the size of a phone bill;
min &'ii:ﬁt‘;er x - the number of minutes
spoken;

. a - a fixed fee (minimum bill),
fixed fee phone bill, if the phone is

not spoken at all;

phone bill

minutes spoken b - price per minute.

Equation:
size of a phonebill =fixed fee + price perminute * numberof minutes spoken

©Mart Mirdvee DD-DB

X .
line.
Johann Carl
Least Squares Method  Friedicn
Véahimruutude meetod Gauss (1777-
1855), A.D.
1794
+ Solution:
: o . b ZuEm=De0i-y)
vy — | YREEE
y =T =y —bx
2 ® a=y-bx
a= Y .
yH * EXCEL functions:
b = SLOPE(Y:Y;X:X)
returns the slope of the linear
T regression line
X1 X2 L X3 x4 X a = INTERCEPT(Y:Y;X:X)
returns the intercept of the linear
regression line

How precise is the model? )
Standard error of regression

1. Compute values of y from from
real x-values using regression

equation:
¥¢ Y =a+ bx;
P .f'a! 2. Compute differences of real y
Y, L2l = i and computed y:
92 <l 1" &=y
bz ] /i" N 3. Compute quadratic mean of
& differences = standard error of
V& regression:
SEo = 20— 90)?
4 n—2

Excel: SE=STEYX(Y:Y;X:X)
returns the standard error of the
predicted y-value for each x-
value in a regression

©Mart Mirdvee DO-DB
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Research Methods and Data Analysis -exercise

Confidence interval of x and y

In what range are 95%

) y or 99% of all values of x
y + MEy = andy:
-7 /|
)—1 ’l ,/
e | ME = Z.y; * SE
¥ = ME - margin of error
Zerit 95 = 1,96
L m " crit 99% = 2,58
S X X
= =
I +
132 132
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Confidenceinterval of b

In which interval is b with
probability of 95% or 99%:

y SEy

SEp, =
L o

Y i —90)?
SE, = n_2
;Z?:l(xi - x)?

| MEp = Zerie * SEp |

where:
Zerie o5 = 1,96
Zerie o9% = 2,58
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Multiple Regression

Mitmene regressioon

* When parametery is inluenced by multiple
parameters: X1, X2, X3 ... Xn

s y=a+ bixs+baxo+baxz+... bnxn
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Multiple Regression

Mitmene regressioon

Example: phone bill

y = a+bx,+ byx;
where:
y - the size of a phone bill;

a - a fixed fee (minimum bill), phone bill,
if the phone is not used at all;

by - per-minute rate

X4 - the number of minutes used;
b, - call setup fee

Xo — number of calls

©Mart Mirdvee DD-DB

Multiple Regression

7

——P (508t Analysis ——Pp|[

i

SUMMARY OUTPUT

Regression Stafistics
Multiple R 087

i

are 0
Adusied RSauare 064 B
ncadEror 049 =
Observations 10 Concel
e
Aova ==
T s w7
Regession T am  iwm 6@ 0w
Residus o s oa
Toul s 5
e\ S st fuatie Nover 95% Uppar 5%
eeapt % o0 ow [ 0@ \im i@
xi 009 Jom  oss[ o |ow 0w |
X oz Jow 1m| 0w Jon o |
x 03 Jou s\ o Jow  om )
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Correlation and regression

The standardized slope of linear
SDy regression (b) has the same
b= TxyST value as the correlation
X coefficient (r).
« If you are interested in simply
b characterizing the magnitude of
T, = s the relationship between two
xy SDy variables, use correlation
SDx « If you are interested in
predicting or explaining your
— — results in terms of particular
a = _’y — bx values, use regression.
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Research Methods and Data Analysis - exercise

Useful:

« Collection of statistical terms and definitions:

http://www.stats gla. ac. uk/steps/glossary/index htmi

« Intemet sources that may be useful for various aspects of
statistics:

http://www.amstat.org/ (American Statistical Association),
http://www.stat. ufl.edu University of Florida statistics department)

http://www. statsoft comiextbook/ (covers awide range of topics, the
emphasis is on techniques rather than concepts or mathematics)

http://www.york ac.uk/depts/maths/iststat welcome htm (some information
about the history of statistics)
http://www.isid.acin/ (ndian Statistical Ingitute),

http://www.isi-web. org/30-statsoc/statsoc/282-nsslist (The International
Statistical Institute)

http://www.rss.org.ukl (The Royal Statistical Sodety),

http://lib.stat.cmu.edu/ (an index of statistical software and routines) o

©Mart Mirdvee DD-DB
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Recommendations:

When You start research
— think on statistical
methods!

Use different types of data
analysis methods, charts,
graphs — then the regularities
are more easily detectable.
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