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Analyzing Data in R ‘




Learning goals

a Knowing how to prepare your data for analysis

e Having your knowledge on basic statistics analyses refreshed
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1. We use Excel and R
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Download R:

5 ]
) Rstudio = B R
ifFile  Edit Code View Plots Session Build Debug Prefile Teols Help
o o R - - Addins ~ &l Project: (Mone) =
@' P_analytics_R.Rmd* [T Environment History Connections —
4 4| & knit - « 8 Insert - #Run -~ | - | = =+ |4 | 7 Import Dataset - | & List ~
Lo - . A (T Global Environment ~
title: "PA_ExampleCalculations”
3 output: html_document
& LD
5
6 Authors:
7 Manuela Morf / Alexandra Arnold
8 Center for Human Resource Management, University of
Lucherne
9 Version: 23.10.2020
10
It .,
12 - ECONTENT Files Plots Packages Help Viewer =
SEE # @ NewFolder © Delete =) Rename | i More ~
14 (1) Loading data
910 [TopLevel TR 25 Manu  Dropbox ~ People Analytics ~ 3_Modules ~ Module 4 - Data Analysis & Visualisation
& Name Size Madified
Console  Terminal Y =
R Mo v i s ik “| Rhistory 0B Oct 22, 2020, 5:22 PM
~
R version 3.5.1 (2018-07-02) -- "Feather Spray" 2-way_linear_interactions-1.xls 52 KB Oct 22, 2020, 3:10 PM
Copyright (C) 2018 The R Foundation for Statistical Computing CleariedDita Examigle-PAI 459KB Oct 22 2020, 3:42 PM
Platform: x86_64-w64-mingw32/x64 (64-bit) T SRR Z,
W Example_Documentation.docx 43.2KB Ot 21, 2020, 4:19 PM
R is free software and comes with ABSOLUTELY NO WARRANTY. = HRE.pdf 42MB Oct 8, 2020, 305 PM
You are welcome to redistribute it under certain conditions. s
Type 'license()' or 'licence()' for distribution details. HRBIl.pdf 1.5MB Oct 8, 2020, 3:07 PM
. . a x » e 27
R is a collaborative project with many contributors. QpenDataVerlesung2020_Termin06_OpenDatalou.. 34 MB Oct 8, 2020, 3:27 PM
Type 'gontr'ibutors()' for more information and X X OrginalData_Example_PAxlsx 17.8 KB Qct 21, 2020, 2:43 PM
citation()' on how to cite R or R packages in publications. . & pA_Analytics R.Rmd 137KB Oct 22, 2020, 518 PM

Software: https://cran.r-project.org/mirrors.html (for CH: ETH Zirich)

User interface (R-Studio): https://www.rstudio.com/products/rstudio/download/

Download “Calc” (OpenOffice Excel):

https://sourceforge.net/projects/openofficeorg.mirror/
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1. What you finde in the OLAT-Folder

Data and data cleaning:
« Original data file: OriginalData Example PA.xlsx

» Cleaned data file (with formula and visualization):
CleanedData Example PA.xlIsx

« Data file ready to upload in R (xIlsx and csv): ReadyData Example PA.csv
» Codebook and cleaning protocol: Example Documentation.docx

Codes and Excel graphs:
R Code file: PA_Analytics R.Rmd
» Excel graphs: GraphesinExcel.xlIsx

* Moderation Template of Dawason: File_jeremydawson.xls (see:
http://www.jeremydawson.co.uk/slopes.htm)

Templates:
« Correlation table (for home assigment): Template Correlation Table.docx
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1. Our fake data

N = 143 participants

Organizational culture: innovative (ORC inno = 0/1), result-oriented
(ORC result = 0/1), supportive (ORC sup = 0/2), bureaucratic
(ORC_bure=0/1)

Job satisfaction (JSF): 1=completely dissatisfied, to 10 = completely
satissfied

Intention to quit (ITQ_scale): average of items ITQ_1, ITQ_2, ITQ_3r (r
stands for reverse coded) with 1= completely disagree to 7 = completely
agree

Reasons to quit (multiple answers): (RTQ_pay = 1/0), higher position
(RTQ_pos = 0/1), work-life-balance (RTQ_wlb = 1/0), interesting task
(RTQ_intr =0/1)

Employability (EMP_scale): average of items EMP_1, EMP_2, EMP_3
with 1= completely disagree to 7 = completely agree

Working percentages (\WWPR): % ranging form 1 to 100

Sex: MALE with 1 = male, O = female
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Garbage in garbage out!

Your survey data needs to
be “cleaned” to ensure that
it is free of inaccurate or
corrupt information.
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1. Documentation, documentation, documentation...
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Calculations

# PREDICTING TIIUI-\I.\SI.:DRNATIDNAL LEADERSHIP
#EEF R AR FEAR AR SR A AR A A R R AR R R R R

ey
names (DATA)

hip, predictor: work engagement
in both models sig

Mode I1. 0=~ Ime(TFL_long~ GC_WEN,random=-1|u_id_system,data=DATA,na.action=na. exclude)
summary (Modell. 0)
varcCorr (Modell.0)

# random slope

mModell. 3<-Tme(TFL_long ~ GC_WEN,random=-GC_WEN |u_id_system,data=DATA,na.action=na. exclude})
summary (Modell. 3}

varcorr (Model1. 3}

# compare which model is better
anova(Modell. 0, Modell.3)

#R sgauere marginal and conditional
r.squaredcLMM (Modell, 0)

{1} As=zigning an 1D number toeach case:

= New variable DM {if data file contains email addresses | save a8 separate file with only

JSF |~ ITQ_Scale ~ [1ITQ_1

|~ |ITq 2

IDN and email addresses and dedete email addresses immediatsly in Quiginalllatal

10
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{2} Soreening open comments for hints to exdlude participants

_ | am curnen thy unemphoyed, yet an-

swered this survey for my last smployment

s  Delete answers of 1D 108 delete

{3} Duoing plausibility checks: Check if everybady indicated to wark more than 0%

=  Dalote answers of ID 28 _ Indicate

+ IDN 43 has mentioned “creative™ in ORC = this t I
i protoco

{4} Recoding open comments “other, plarse speacif

category i applicabla

= DK 109 has mentioned “better bass™ in ATO = this was not recoded, as no other |
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1. The 10 cleaning steps

1
2
3
4

5
6
7
8
9
1

0

Extract your data file form survey tool
Anonymize data and assign ID numbers
Assign short names to variables

Decide which cases/participants to exclude: Many missing data, hints in
open comments, plausibility checks

(Re-)code open data

Create dummy variables from categorical variables (attention missings!)
Recode continuous variables if required (attention missings!)

Create scale scores from multiple-item scales (attention missings!)
Check (again) if your missings are empty cells

Save a .csv file
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1. The 10 cleaning steps

1 Extract your data file form survey tool

2  Anonymize data and assign ID numbers

3  Assign short names to variables

IDN

* | ORC_

Newly created

28/10/2020

1
2
3
4

lob Satisfaction ISF
Wanous, Reichers, & Hudy, 1997

Mandatory OCR_bursy | ISF -
= "
How satisfied are you overall with your workZ 0 10 .
. 1 completely dissatisfied 0 g
Q. 2 "
- 3 0 )
Q. 4 0 4]
d: 5
U: 6
O, 7
U: 8
d: 9
.5 10 completely satisfied
[d:: no answer
rCUPIC ATTIarytucs = wiouurc = 10




1. The 10 cleaning steps

4  Decide which cases/participants to exclude: Many missing data, hints in
open comments, plausibility checks

~
#IDN = 128; “I am currently unemployed,

yet answered this survey for my last
employment”

#IDN = 28: WPR =0
(indicates to not work
at all)

28/10/2020 People Analytics - Module 4 11



1. The 10 cleaning

5 (Re-)code open data

steps

Organizational culture  ~ | innovativ * results-ot =~ supportiv = bureaucrz = Other, ple-T

1 creative

“creative” was manually assigned to

category “innovative culture”

Statement Category competitive | collaborative
«we are competitive» competition 1
«l like the teamwork here» collaboration 1
«We collaborate a lot» collaboration 1
when coding open questions, you need

28/10/2020

to create meaningful categories first
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1. The 10 cleaning steps

6 Create dummy variables from categorical variables (attention missings!)

RTQ pay |~ |RTQ pos [~ |RTQ wlb |~ |RTQ intw| ~
0 0 1 1
Use IF- 0 1 1 1
Function 0 0 1 1
1 1 0 0
1 1 1 1
AH Al Al AK 1 1 0 0
Reasons to qui ~ | higher pa' ~ | higher po| = | better wa - intE= I HEar fAle v (Wn ancws 11
1 (1] (1] 1 1
1 1
1
1 1 0 0 1 1
3 3 . : No answer =
empty cells
B B
1
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1. The 10 cleaning steps

7 Recode continuous variables if required (attention missings!)

ITQ | 1 will probably look for a new job in 0
1 | the near future.

© 0 1TQ_3, high values mean a

i T _ low intention to quit
At the present time, | am actively

g searching for another job in a dif- 0O, O i0:i0 0O O O; | O

i ferent organization. : lintendtc~ ITQ ¢ L
ITQ | lintend to stay with may organiza- f : i 7 E ||
3 | tion (reverse) e v 1]b

! 1

i _ 4 4

Re-code: ITQ 3r=8-1TQ_3 : 3

8 is the maximum of the 5 4

scale (=7) plus 1 6 2
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1. The 10 cleaning steps

8 Create scale scores from multiple-item scales (attention missings!)

ITQ Scale ~|ITQ.1 |~ /ITQ 2  ~ ITQ 3r
La

1.00 1 1 1
i 1.00 1 1 1
ITQ_Scale = MEAN(ITQ,1, 1.33 2 1 1
ITQ,2,ITQ3) e - - -
(in R, youﬂ;:i?n ’[:Tlrjj:”?"nean incl. 5 00 8 5 5
i 2.00 2 2
¢ 4.00 4 4
i 5.00 5 5
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1. The 10 cleaning steps

9 Check (again) if your missings are empty cells

10 Save a .csv file

* |deally you make sure that you have only numeric and categorical
data in your file (no long text) before saving a .csv file.

Dateiname: | ReadyData_Example_Ph.csv

Dateityp: | C5Y (Trennzeichen-getrennt]) (*.csv)

Autoren:  manu Markierungen: Markierung hinzufigen

# Crdner ausblenden

28/10/2020 People Analytics - Module 4
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Titel:  Titel hinzufigen

Speichern

Abbrechen




Learning goals

a Knowing how to prepare your data for analysis

e Having your knowledge on basic statistics analyses refreshed
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2. How was this again...?

28/10/2020 People Analytics -

il

YQOU'RE. THREE
STANDARD DEVIATIONS
ABOVE THE N®RM

Module 4
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2. Our fake data

N = 143 participants

Organizational culture: innovative (ORC inno = 0/1), result-oriented
(ORC result = 0/1), supportive (ORC sup = 0/2), bureaucratic
(ORC_bure=0/1)

Job satisfaction (JSF): 1=completely dissatisfied, to 10 = completely
satissfied

Intention to quit (ITQ_scale): average of items ITQ_1, ITQ_2, ITQ_3r (r
stands for reverse coded) with 1= completely disagree to 7 = completely
agree

Reasons to quit (multiple answers): (RTQ_pay = 1/0), higher position
(RTQ_pos = 0/1), work-life-balance (RTQ_wlb = 1/0), interesting task
(RTQ_intr =0/1)

Employability (EMP_scale): average of items EMP_1, EMP_2, EMP_3
with 1= completely disagree to 7 = completely agree

Working percentages (\WWPR): % ranging form 1 to 100

Sex: MALE with 1 = male, O = female

28/10/2020 People Analytics - Module 4
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2. Reading the data in to R

Environment  History Connections
B o = | - Impnrtv{ataset - _-lj

-l-ibr"ar}"freadr' # -l.‘t fﬂa.fl.-' | g |8 = oy - J’UH T | = LI = " = N A | | = HE\H—-“\.EIE": LB
DATA <- read_delim{"ReadyData_Example_PA.cs
", escape_double = FALSE, col_types = ¢
trim_ws = TRUE)
View(DATA)
summary (DATA}

s(JSF = col_double()),

* You can use the “Import Dataset” function (use .csv file).
» Check with the summary function if the Min, Max, Mean and NA (=Missing) values

make sense

28/10/2020 People Analytics - Module 4



2. Deskriptives - the starting point

Variables 1 2 3 4 5 6 7 8

1. Male

2. Age A5t

3. Work percentages A48 -4

4. Organisational tenure s LT i 04

5. Rank 1 -45"" = —35™" = 7

6. Rank 2 04 =15 01 -06 e i aad

7. Rank 3 26 o br b A9* .10 - 47" Hagey

8. Rank 4 21" 340 5. 28™" =7 S =il

2. Qualitative overload 00 -.14" 04 -06 03 07 -0D4 -.06
10. Working hours 48" 07 800 09 - 47 -.03 20 34
M 0.63 4149 92.38 1425 0.34 0.18 0.30 0.18
sD 048 10.21 16.27 2.97 0.47 0.38 046 0.39

Mote. N = 202. Male, Rank 1, Rank 2, Rank 3, and Rank 4 are dummy variables: Their means refer to percentages. Performance -based salary is measured in 1,000 CHF. Mean scale scores

were used to calculate correlations.

Abbreviation: i-deal, idiosyncratic deal; LMX, leader-member exchange: M, mean; S0, standard deviation.

*p =05 "p < 01 """p < 001

28/10/2020

Source: Morf, M., Bakker, A. B., & Feierabend, A. (2019). Bankers
closing idiosyncratic deals: Implications for organisational cynicism.
Human Resource Management Journal, 29(4), 585-599.
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2. Descriptives - the most important one’s

{7}

table(DATAYISF) # shows vou the frequency

mean{DATASJSF, na.rm=TRUE) # shows you the mean (na.rm=True, says R to ignore missings
sd (DATAS1SF, na.rm=TRUE} #shows you the standard deviation
cor.test(DATASITQ Scale, DATALISF, use = "pairwise.complete.ohs”)# use function tells

[ F o F

Number of observations

[1] 2.848074

1 2 3 4 5 6 7 8 9 10

measure of the level:= 5.92
» Standard deviation as cor
. -0.9218895%

measure of variance:= 2.84

916 9 18 10 18 18 10 19 19

20 > mean(DATA3]5F, na.rm=TRUE) # shows you the mean (na.rm=Tr
ings)

15 [1] 5.924658

10 > sd(DATA%$]ISF, na.rm=TRUE) #shows you the standard deviatio

> cor.test(DATASITQ Scale, DATA$ISF, use = "pairwise.comple
Pearson's product-moment correlation

data: DATA$ITQ Scale and DATA$ISF

t = -28.552, df = 144, p-value < 2.2e-16

alternative hypothesis: true correlation is not equal to O
* Mean as 95 percent confidence interval:

-0.9430998 -0.8932074

sample estimates:

L] = I

e Correlation as a measure
of relationship strength: -.092, p <.05

28/10/2020 People Analytics - Module 4

22



2. A word about correlations

Correlations (r) can have values between -1 and 1.
* Values between -1 and 0O indicate a negative relationship.
* Values between 0 and +1 indicate a positive relationship.

» As a rule of thumb:
» Values smaller than 0.20 or greater than -0.20 - weak relationships
(no practical relevance)
* Values between 0.20 and 0.40 or between -0.20 and -0.40 - medium
strong relationship (some practical relevance, yet not a priority)

« Values greater than 0.40 or smaller than -0.40, respectively - strong
relationship (high practical relevance)

Bosco, F., Aguinis, H., Singh, K., Field, J., & Pierce, C. (2015).
Correlational Effect Size Benchmarks. Journal of Applied
Psychology, 100(2), 431-449.
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2. What does the data tell us?

1

Frequencies: What is the top reason why employees would quit their
current job?

Group comparison (two categories): Who is more likely to quit
because of a better work-life balance: men or women?

Group comparison (more than two categories): In which
organizational culture are people the most satisfied?

Simple relationships: How is job satisfaction related to intention to quit

Moderation (with categorical moderator): Does gender moderate the
relationship between job satisfaction and intention to quit?

Moderation (with numerical moderator): Does employability moderate
the relationship between job satisfaction and intention to quit?

Mediation: Does job satisfaction mediate the negative relationship
between innovative organizational culture and intention to quit

28/10/2020 People Analytics - Module 4 24



2. Frequencies

1 Frequencies: What is the top reason why employees would quit their

current job?

Reasons to quit

Numer of reports

91 ?
75 85
63
Pay Higher Better Interesting
position  work-life work

balance

28/10/2020
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2. Frequencies

1 Frequencies: What is the top reason why employees would quit their
current job?

Ir carsy
#pay
table(DATALSRTQ pay) # shows vou the absolute numbers
mean (DATALRTQ _pay, na.rm=TRUE)} # shows vou the share (%)

> #pay
> table(DATASRTQ pay) # shows you the absolute numbers

, na.rm=TRUE) # shows wou the share (%)

* Her you see: 63 participants say that they would leave for higher pay (vs. 83 that say
they would not), this equals to 43% of all participants

* If you do this analysis for all categories you find: 63% would quit for better work-life-
balance, 58% for more interesting pay, 51% for higher position, and 43% for better

pay

28/10/2020 People Analytics - Module 4



2. Group comparison (two categories)

2  Who is more likely to quit because of a better work-life balance: men or

women?

Is better work-life-balance a

reason to quit? ?

Women mMen B

55.86%
36.55%

6.21%

No Yes

28/10/2020
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2. Group comparison (two categories)

2  Who is more likely to quit because of a better work-life balance: men or
women?
ir carsi

Tibrary(gmodels) # it may be that you need to install this package first
CrossTable(DATASMALE, DATASRTQ wlb) # male will be rows, RTQ_pay will be columes

#To test if differences are statistically significant, use t-tests

Toral Observs g e CDATASMALE DATAS I Wi h)

| DATASRTQ wlb Welch Two Sample t-test
DATASMALE | 0| 1 | Row Total |
_____________ TP P PR data: DATASMALE and DATASRICwHs — S
0| 2 | < 8l | t = -3.4555, df = 289.89,(p-value = 0.0006315
| 27.610 | LY Ej alternative hypothesis: true o T =F|
I 0.024 | m 0.572 | 95 percent confidence interval:
[ 0.036 | St ; -0.31176719 -0.085493n2
; 0.014 ; 0.559 | 1 ;gﬂﬁWEfeit;ggﬁeg; = I 81 of 83 woman
1] 53 | < 9| D 0.4246575 0.6232877 (=97.6%) would leave
36.962 &2 .
] 0.855 } C0.145 D 0.428 ; for a better work-life
i 0.964 | Vs ;
; 0.366 | 0.062 | | balance, vsog of 62
------------- R man (=14.5%)
Column Total | o | an | 145 |
1 0.379 | 0.621 | 1 » T-test suggests that
""""""" A A differences are

significant (p <.05)
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2. Group comparison (more than two categories)

3 In which organizational culture are people the most satisfied?

Predictor
OCR __inno (1/0)
OCR_result (1/0) ” ﬁ’s“é‘ﬁrﬁﬁ)

OCR_sup(1/0)
OCR_bure(1/0)

28/10/2020 People Analytics - Module 4 29



2. Group comparison (more than two categories)

3 In which organizational culture are people the most satisfied?

Tibrary(plyr) # it may be that you need to install this package first
ddpl1y(DATA,~ ORC_inno,summarise,JSFmean=mean(J5F, na.rm=TRUE),]SFsd=sd(JSF,na.rm=TRUE
1) # gives you group mean and standard deviation;

ORC_inno JSFmean J5Fsd

3 B 17 1 975480 JSFmean

2 9.040816 1.274088> 10 ———g08

3 NA 1.000000 NA 2

- 7 6.49
6
S 403
4
2 1.87
1 . —

ORC _inno ORC _result ORC_sup ORC_bure

« The average job satisfaction of participants in innovative cultures is 9.04 (SD=1.27)
and thus higher when compared to other cultures
* Yet are these values significantly different form each other?

28/10/2020 People Analytics - Module 4
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2. Group comparison (more than two categories)

3  In which organizational culture are people the most satisfied?

™ L9 Lo IJCE.-DI'EI L= E'F'ﬂ.rl {'I!I_‘u—l;—llrl-m EILITlLa_J'EerI—IIIT I_.EI'E (LI Lo |
solutionl <- Tm({J5F~ OCR_result + OCR_sup + OCR_bure,DATA, na.action=na.omit)

summary{solutionl)

Min 10 Median
-7.0408 -0.4857 -0.0270

Coefficients:
Estimate Std.

30

0.5143

Max
5.1250

Error t value Pr(>|t])

* You can do t-tests for each pair, yet using regressions is faster: do not include your

baseline category “innovative culture”:

Job Satisfaction = ¢ + b1 * result-oriented (vs. innovative)
+ b2 * supportive (vs. innovative) + b3 * bureaucratic (vs. innovative)
* The average job satisfaction in result-oriented cultures is -5.01 (=9.04 — 4.03, as in
previous slide) lower in innovative cultures, this difference is significant (p <.05)
28/10/2020 People Analytics -

Module 4

{(Intercept) 9. 0408 0.1415 63.91 a 1E wEw
OCR_resu™e—=5,0138 02337 -23.25 <Qe-1f #FD
OCR_sup -2.5551 0.2192 -11.66 <2e-16 %%
OCR_bure -7.1658 0.2467 -29.05 <2e-16 77~
Signif. codes: @ "***' 0.001 "**" .01 "*" 0.05 "." D.1 "
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2. Simple relationships

4  How is job satisfaction related to intention to quit

Predictor

- Outcome

JSF (1-10)

28/10/2020 People Analytics - Module 4

~ ITQ_Scale (1-7)
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2. Simple relationships

4

How is job satisfaction related to intention to quit

# First some describtives: Look at correlation

cor.test(DATASITO Scale, DATASISF, use = "pairwise.complete.ohs")# use function tells

how missings should be handeled

-0.9430998 -0.8932074

sample estimates:
Cor

-0.9218895 >

Pearson's product-moment correlation

data: DATA$ITQ Scale and L1SE
t = -28.552, df = 14 -value < 2.72e-16
alternative hypothesis: true correlation 15 not equal to 0

95 percent confidence interval:

Job satisfaction correlates significantly strongly and negatively with intention to quit (-
0.92, p < .05, which implies that when job satisfaction increases then intention to quit
strongly decreases
Yet what does “strongly” mean; what if | would like to predict the change?
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2. Simple relationships

=17 .

4  How is job satisfaction related to intention to quit

Kesiduals:

# Estimate a simple regression
-1.3solution2 <- Tm(ITQ Scale-JSF,DATA, na.action=na.omit)
summary{solution2)
Coefiicizns.
Estimate Std. Error t value Pr(=|t])
{Intercept <l 0.15576 47.47
ISF 0.023?1 -28.5

Signif. cedes: © ****' 0001 ***" 001 " 005 . 0.1 " "' 1

Residual standard error: 0.8131 on 144 degrees of freedom

(1 Db5ervatiDnsgfifﬁfgaggj:ffs1ni551ngne55)
Multiple R-squar Adjusted R-squared: 0.8488

F-statistic: 815.2 on 1 and 144 DF, p-value: < 2.2e-16

* You estimate:
Intention to quit = ¢ + b1 * job satisfaction
» If job satisfaction increases by 1.0 (on a scale form 1-10) then intention to quit
decreases by -0.68 (on a scale for 1-7). The relationship is statistically significant p <
0.05). Furthermore, the model predicts 84.99% of the variance in intention to quit.
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2. Simple relationships

4  How is job satisfaction related to intention to quit

# Plot data

plot(DATASISF,DATASITO Scale)

# Add regression Tine

abline(Im({DATASITQ Scale- DATA%]SF, data = mtcars), col =

DATASITQ_Scale

DATA$JSF

28/10/2020

"blue™)

The intercept reflects the starting
point and the b-value the steepness
of the estimated line

We estimated: Intention to quit = c +
b1 * job satisfaction

We obtained: Intention to quit = 7.39
— 0.68 * job satisfaction

5 L g
*
4 >—
*
3 G
y =-0.6769x + 7.3938
2 L g
LN ¢
1 * *
1 3 5JSF 7 9

People Analytics - Module 4
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2. Moderation (with categorical moderator)

5 Does gender moderate the relationship between job satisfaction and
intention to quit?

Moderator:
MALE =1/0
Predictor l ., Outcome
JSF (1-10) ITQ_Scale (1-7)

* You estimate:
ITQ =
c + b1 * Predictor + b2 * Moderator + b3 * (Predictor * Moderator)

\ /
f

Interaction term
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2. Moderation (with categorical moderator)

|

5 Does gender moderate the relationship between job satisfaction and

intention to quit?

# Estimate a moderation analysis

solutiond =- Tm(ITQ Scale~JSF + MALE + MALE JSF,DATA, na.action=na.omit)

summary(solution3)

Estimate Std. Error
(Intercept) 7.45647 0.39974

JSF —0.67174 0.04961
MALE 0.66019 ). 45705
JSF:MALE <0.27556 0.07982

Multiple R-squargd:

0.8693,
F_statistic: 312. - s -

-

« Job satisfaction is significantly negatively related to intention to quit (b =

t value Pr{=|tl|)
= Z2e-16

18.654
-13.54
1.4

Signif. codes: O ****' 0.001 ***' 0.01 **' 0.05

cEe ! Tl

Residual standard error: 0.7634 on 141 degrees of freedom

(2 observations deleted—dus _to missingness)
Adjusted R-squared: 0.8665

DF, p-value: < 2.2e-16

-0.67, p <

.05), gender has no significant effect (b= 0.66, p > 0.05) and the interaction term
(JSF:MALE) is significant (b = -0.27, p < .05). A total of 86.93% of the variance in

intention to quit is explained by our model

* Yet, how do we interpret this?
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2. Moderation (with categorical moderator)

5 Does gender moderate the relationship between job satisfaction and
intention to quit?

* For interpretation, drawing is necessary

» Determine what high and low job satisfaction is in your sample, usually it is mean
value plus one standard devotion for high and minus one standard deviation for low

» Estimate intention to quit for 4 data points using the estimated values:
* Intention to quit = 7.45 - 0.67 * JSF + 0.00* MALE - 0.28 (JSF* MALE)

JSFmean <- mean{DATA3JSF, na.rm=TRUE) : P
J5Fsd <- sd(DATA$1SF,na.rm=TRUE) Intention to quit
JSFmean - JSFsd # 3.00 Male Female
JS5Fmean + JS5Fsd # 8.76 _
| high JSF -0.8815 1.5741

ISF + |r]a1e, high ISF + femfflre:} ._ . .
:-c“_-ccn?lli,]g]_:g?g,iagg,fS?Efa;’a%ZF values for high and Tow |OW JSF 45335 53931
y <- 7.45647 + -0.67174"x + 0.66019"m + -0.27556 *(x*m) # See results
solution3
(data <- da:ca.ﬁ"ame.{x, m = factor(m), y) %% See Excel / R/ Or:

25 Eebaic) http://www.jeremydawson.co.uk/slopes.htm
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2. Moderation (with categorical moderator)

5 Does gender moderate the relationship between job satisfaction and

intention to quit?

Tibrary(tidyverse) # you may ng

% < ©(3.00,8.76,3.00,8.76) # 1

m<- c¢{0,1,1,0) # male vs. Tamal

y =- 7.45647 + -0.67174"x + 0.

results solution3

(data =- data.frame(x, m = Tact
as.tibble)

# Ploting the data
basic_plot <- ggplot{data,
aes(x = %,
W=
coloer = m)) +
theme bw(} <
labs(x = "Independent varijab]l
y = "Dependent variable’|
color = "Moderator™) # 1

.
1

/

%
///

Intention to quit
(o))

Male

\ —Female
.
1 N

=
1
w

Lad
N

basic_plot +
geom_smooth{method = "Im")

low JSF high JSF

* You can see that the line for men is steeper, indicating that they react with a higher
intention to quit when job satisfaction is decreasing

28/10/2020
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2. Moderation (with numerical moderator)

6  Does employability moderate the relationship between job satisfaction
and intention to quit?

Moderator:
EMP_Scale (1-7)
Predictor l
JSF (1-10)

* You estimate:
ITQ =
c + b1 * Predictor + b2 * Moderator + b3 * (Predictor * Moderator)

\ /
f

Interaction term
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2. Moderation (with numerical moderator)

6

solutiond =-
na.action=na.omit)
summary (solutiond)

Does employability moderate the relationship between job satisfaction
and intention to quit?

Im(ITQ Scale-JSF + EMP_Scale + EMP_Scale * JSF,DATA,

Coefficients:

E5t1mate Std. Error t value Pr(>]t|)

{Intercept) A0S0 0.48030 22.503
JSF : 0.Mg93 -15.796
EMP_5Scale 0.10297 -7.4%N
JSF:EMP_Scale™E D-Ar1398 B.21

S5ignif. codes:
g "FEEr 0001 Tt 0.01 T 0,05 L 0.1

Residual standard error: 0.6812 on 142 degrees of freedom
(1 observation de)efed due to mTosyngness)

Multiple R-squared: . pasted R-squared: 0.8939

F-statistic: 408.2 on 3 and p-value: < 2.2e-16

Job satisfaction is significantly negatively related to intention to quit (b = 1.06, p <
.05), employability too (b =-0.77, p < .05)and the interaction term (JSF:EMP_Scale)
is significant (b = 0.09, p < .05). A total of 86.61% of the variance in intention to quit
is explained by our model

Yet, how do we interpret this?
28/10/2020
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2. Moderation (with numerical moderator)

6  Does employability moderate the relationship between job satisfaction
and intention to quit?

* For interpretation, drawing is necessary

- *  The only difference: Determine what high and low job satisfaction is and also what
high and low employability is, usually it is mean value plus one standard devotion
for high and minus one standard deviation for low

« Estimate intention to quit for 4 data points using the estimated values:

* Intention to quit
=10.81-1.06 * JSF - 0.77 * EMP_Scale + 0.09 * (JSF* EMP_Scale)

JS5Fmean <- mean(DATA3]SF, na.rm=TRUE) #na.rm tells R that there are missings in the data
JSFsd <- sd(DATA%]S5F,na.rm=TRUE)
JS5Fmean - JSFsd # 3.00 . .
JSFmean + JSFsd # 8.76 Intention to quit
EMP_Scalemean <- mean(DATASEMP_Scale, na.rm=TRUE) #na.rm tells R that tl h|gh EMP low EMP
data
EMP_Scalesd <- sd{DATAIEMP_Scale ,na.rm=TRUE)
low JSF  4.34675 5.5294

EMP_Scalemean - EMP_Scalesd # 2.98
EMP_Scalemean + EMP_Scalesd # 6.51

high JSF 1.63925 1.571314

28/10/2020 People Analytics - Module 4 42



2. Moderation (with numerical moderator)

6  Does employability moderate the relationship between job satisfaction
and intention to quit?
5
L N

iable

x =— c{3.00,8.76,3.00,8.76) # IS5F valuyes for

m=- cf{2.98,6.51,6.51,2.98) # male wvs. 7
v =- 10.80801 + -1.05720 *x + -0.774
results solutiond
(data =- data.frame(x, m = Factor(m), 6
as.tibble)
5 AN
# Ploting the data °
basic_plot <- ggplot{data, S .
aes(x = x, wl4 N\ high EMP
¥ o= N, o e [0 EMP
color = m)) = = 3
theme_bw() +
labs(x = "Independent variable”, # ]
y = "Dependent variable”, # Is 2
color = "Moderator") # Is here
1 SD, Tow = mean - 15D) 1
hasic_plot + .
geom_smooth(methad = "Im") low JSF high JSF

* You can see that the line for highly employable individuals is flatter , indicating that
they react with lower intention to quit when job satisfaction is decreasing (this is
counter-intuitive, however it is still fake data ;-).
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2. Mediation

7 Does job satisfaction mediate the negative relationship between
innovative organizational culture and intention to quit

Mediator:
a JSF (1-10) b
Predictor Outcome
ORC inno (1/0) q ITQ_Scale (1-7)

 Two estimations are of interest:
Mediator = ¢c1 + a * Predictor
Outcome = c2 + b* Mediator + d * Predictor)

» Indirect effect of predictor on outcome: a * b
» Total effect of predictor on outcome: (a*b) + d

- Estimating two regressions are the key!
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2. Mediation

7 Does job satisfaction mediate the negative relationship between
innovative organizational culture and intention to quit

# Test first a model with m = ¢l + a®x (m = mediator, x =
predictaor) _inno, data = DATA, na.action = na.o
solution5 <- Tm(JSF-ORC_inno,DATA, na.action=na.omit) # here you
test ORC_inno against all other groups
summary(solution5)
M1n 10 Median 30 Max
-7.0408 -1.0408 -0.0408 0,9592 2.6144

Coefficients:
Estimate Std. Error t wvalue Pr(>|t])

(Intercept) 4,3854 0.1808 24.26

ORC_inno & 4.6554 >.3110 14.%

Signif. codes:
LR R | B R N LR i i R

Residual standard error: 1.771 on 143 degrees of freedom
(2 observations deleted due to missingness)

* Your a is (=4.66) and statistically significant el 4

F-STATISTIC: ZZ4.L1 ON L and L& suiscury .
solution5 =- Tm({JSF-ORC_inno,DATA,
test ORC_inno against all other gr
summary (solution5)

# Test then a model with v = ¢2 +

outcome, x = predictor)

solutiongé <- Im({ITQ Scale-JSF+ORC_
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2. Mediation

7 Does job satisfaction mediate the negative relationship between
innovative organizational culture and intention to quit

outcome, x = predictor)
solutiontd <- Tm(ITQ Scale-1SF+0RC_inno,DATA, na.action=na.omit)

summary(solutiong)
i maneh 30 Max

~1.3824 -0.4511 0.1684 0.5159 1.3427

Coefficients:
Estimate Std. Error t wvalue Pr(=|t|)

(Intercep e 0.18736 40.329
J5F -0.72458 0.03832 -18.90%
ORC_innmd 0.3616 0.22833 1.584

Signif. codes:
O tEEE Q00 NEET QAL TEY 005t Rl A

* Yourbis (=-0.72) and statistically significant
* Yourdis (=0.00) as the value is not statistically significant

* Indirect effect: a * b = -3.37
« Total effect: (a*b) + d =-3.37 (d is here 0)
« Consequently, an innovative culture seems to lower intention to quit trough higher

levels of job satisfaction
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2. A final words about controls

Simple Regression:
e  Qutcome = c + b1* Predictor + b2 *Control1 + b3 * Control2 ...

Moderation:

* Qutcome = ¢ + b1 * Predictor + b2 * Moderator + b3 * (Predictor * Moderator)
+ b4 * Control1 + b5 * Control2 ...

Mediation:
 Mediator = ¢c1 + a * Predictor + f1* Control1 + f2 * Control2 ...
* Qutcome = c2 + b* Mediator + d * Predictor + g1* Control1 + g2 * Control2 ...

28/10/2020 People Analytics - Module 4
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2. A final words about controls

4  How is job satisfaction related to intention to quit

Predictor , Outcome
JSF (1-10) ITQ_Scale (1-7)

Explained variance
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2. A final words about controls

4  How is job satisfaction related to intention to quit

Predictor [
JsF(1-10) //_\\ __, Outcome
Control ITQ_Scale (1-7)
WPR (1-100)

The problem:

Part-time workers are in general less
satisfied, because their jobs are less
interesting. Yet they are less likely to have
high intentions to quit because finding

another part-time job may be harder.

- Your findings may be biased by part-time
work, and therefore you need to control
for it

You only are intrested
in the variance not
explained by WRP
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2. A final words about controls

4  How is job satisfaction related to intention to quit
OUr resuits Still nola:
solution3 <- Tm(ITQ Scale-]5F + WPR,DATA, na.action=na.omit) g
summary({solution3) '
Residuals:
Min 10 Median 30 Max
-1.4951 -0.3567 0.2751 0.5160 1.3608

Coefficients:
Estimate Std. Error t wvalue Pr(=|t])

(Intercept) 6.7 1 18.080 <2e-16 **~%
JSF -0.692539  0.024930 - 80 <le-l1l6 *®*
WPR U o8 msSsS— o ooess T 1.875  0.0628 .

C o oo £ oo .

< 0 fF** 0,001 22> 0.01 ‘' 0.05 ‘.7 0.1 ¢ 1

Residual standard error: 0.8061 on 143 degrees of freedom
(1 observation deleted due to missingness)

* When controlled for working percentages, job satisfaction is still significantly and
positively related to intention to quit (b=-0.69, p < .05). Indeed, working percentages
have no significant relationship with intention to quit (b= 0.01, p > .05) suggesting
that you would not even need this control in the model
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