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R is one of the major languages for data science, and widely applied in decision science. 
Similar to many other social science subdisciplines, decision science relies on data. If we 
want to bring meaning in the word “science” on the name of the decision science 
subdiscipline, then collecting and analysing data should be our main activities and their 
study should be an important component of our program. 
 
Today, studying decision science is experiencing intensive and extensive 
computerization. The dramatic increase of available data has brought about the need to 
master computer programs and programming languages that would perform calculations 
of the large amount of data that we possess. Those skills are a must not only in the 
academic research activity, but also in a professional life as public servants or public 
policy drafters and implementers. Most of the quality job calls today in our country and 
around the world ask for candidates with knowledge in statistical packages and 
programming languages.  
 
This course aims at introducing master students in the world of statistical analysis with 
the programming language R. Its objective is that at the end of the course, students 
could confidentially write in their CV-s a decent knowledge of the R programming 
language.   
 
This course aims at strengthening the skills component of our program. Moreover, this 
course represents one more component of our orientation toward research-oriented 
teaching, which would allow students more independence in the data manipulation and 
analysing process. Another outcome of this course is the strengthening of students’ 
knowledge acquired in another important course of this program, Advanced Quantitative 
Research Methods.  
 
Although this course is rooted in statistics, our examples will come from social and 
behavioural sciences, especially Political Science. We will use data that other 
researchers have gathered as well as our own data that we have collected over the 
years through practicums with collecting data through public opinion surveys. 

Learning 
outcomes 

 
1. The capability to practically apply knowledge acquired in the Advanced 

Quantitative Research Methods course in the same program;  
2. Mastering the most important and practical elements of the R programming 

language; 
3. Acquiring the essentials of programming for data science; 
4. Student preparation to write publishable master thesis by using big data and 

statistical analysis. 

Content 
 
 
 

Weekly program Week 

1. INTRODUCTION TO R AND ITS SOURCES 
The R editor environment and R Studio; the R packages; the 

RData format; R auxiliary documents, the Rblog, The R 
Journal 
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        _cons     17.74423   8.180232     2.17   0.030     1.695365     33.7931

GrMinThreatCo    -5.390524   2.682497    -2.01   0.045    -10.65334   -.1277086

     TrustPol     4.860596   .8877883     5.47   0.000     3.118836    6.602356

    SuppEUMem     .8058854   1.164722     0.69   0.489    -1.479193    3.090964

       MeetGr     7.006079   2.072694     3.38   0.001     2.939643    11.07252

       Income    -.2813866    .688923    -0.41   0.683    -1.632991    1.070217

  PracticeRel     1.764957   .9788264     1.80   0.072    -.1554115    3.685325

   NoReligion     9.408383   5.957891     1.58   0.115    -2.280456    21.09722

     Orthodox     11.81724   5.822966     2.03   0.043     .3931136    23.24137

     Catholic     4.816298    5.86579     0.82   0.412    -6.691847    16.32444

       Muslim     3.751119   5.289065     0.71   0.478    -6.625544    14.12778

    Education     -.529134   .2959397    -1.79   0.074    -1.109741    .0514727

          Sex     1.152192   1.855592     0.62   0.535    -2.488309    4.792693

          Age     2.163342   .5767013     3.75   0.000     1.031907    3.294777

                                                                               

         FTGr        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                               

       Total    1246314.84  1234  1009.97961           Root MSE      =  30.818

                                                       Adj R-squared =  0.0596

    Residual    1159661.56  1221  949.763767           R-squared     =  0.0695

       Model    86653.2796    13  6665.63689           Prob > F      =  0.0000

                                                       F( 13,  1221) =    7.02

      Source         SS       df       MS              Number of obs =    1235

. reg FTGr Age Sex Education Muslim Catholic Orthodox NoReligion PracticeRel Income MeetGr SuppEUMem TrustPol GrMinThreatCo if Ethnicity == 1



 
 
 

 
 
 
 

 
 
 

 
 

 
 
 
 

 
 

2. MENAGING DATA ON R 
Command examples; creating a new dataset; sub-dataset 

specification – the in and if qualifiers; creating and 

replacing variables; using functions; converting between 
numeric and string variables; creating new categorical and 
ordered variables. 
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3. GRAPHS ON R 
Command examples; histograms; scatterplots; line plots; 

connected line plots; other twoway plot types; box plots; pie 
charts; bar charts; dot plots; symmetry and quantile plots; 
quality control graphs; adding text to graphs; overlaying 
multiple twoway plots; retrieving and combining graphs. 
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4. ANOVA AND OTHER COMPARISON METHODS ON R 
Command examples; one-sample test; two-sample tests; one-

way analysis (ANOVA); two- and N-way analysis of variance; 
analysis of covariance (ANCOVA); predicted values and 
error-bar charts 

4 

5. LINEAR REGRESSION WITH R 
Command examples; the regression table; multiple regression; 

predicted values and residuals; basic graphs for regression; 
correlations; hypothesis tests; dummy variables; automatic 
categorical variable indicators and interactions; stepwise 
regression; polynomial regression; panel data. 

5 

6. REGRESSION DIAGNOSTICS WITH R 
Command examples; SAT score regression, revisited; diagnostic 

plots; diagnostic case statistics; multicollinearity. 
 

6 

7. FITING CURVES AND ROBUST REGRESSION WITH R 
Command examples; band regression; lowess smoothing; 

regression with transformed variables; conditional effect plots; 
nonlinear regression; regression with ideal data; Y outliners; 
X outliners; asymmetric error distribution; robust analysis of 
variance; robust estimates of variance. 

7 

8. LOGISTIC REGRESSION WITH R 
Command examples; space shuttle data; using logistic 

regression; conditional effect plots; diagnostic statistics and 
plots; logistic regression with ordered-category y; 
multinominal logistic regression. 

8 

9. TIME SERIES ANALYSIS WITH R 
Command examples; smoothing; further time plot examples; lags, 

leads, and differences; correlograms; ARIMA models. 

9 

10. DATA IMPUTATION ON R 
Command examples; basic concepts and tools; data imputation 

for values missing at random (MAR) and missing completely 
at random (MCAR); example program; Monte Carlo 
simulation 

10 

11. WRITING YOUR THESIS ON R 
Command examples; the Rmarkdown package and its 

applications 
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. label variable TravelAbroad " Respondent has traveled abroad "

. label variable Handicaped " Handicaped "

. label variable Student " Student "

. label variable Emigrant " Emigrant "

. label variable Emigrant "Student"

. label variable Emigrant "Emigrant"

. label variable Retired "Retired"

. label variable Housekeeper "Housekeeper"

. label variable Unemployed "Unemployed"

. label variable SelfEmpl "Self employed"

. label variable EmplPub "Employed in the public sector"

. label variable EmplPriv "Employed in the private sector"

                                                                               

        _cons     15.36803   8.719668     1.76   0.078    -1.739165    32.47522

GrMinThreatCo    -5.458899   2.859391    -1.91   0.056    -11.06876    .1509664

     TrustPol     5.414926   .9463324     5.72   0.000     3.558309    7.271544

    SuppEUMem     1.053009   1.241528     0.85   0.397    -1.382756    3.488774

       MeetGr     7.190092   2.209375     3.25   0.001       2.8555    11.52468

       Income     -.151359   .7343532    -0.21   0.837    -1.592093    1.289375

  PracticeRel     1.894461   1.043374     1.82   0.070    -.1525433    3.941465

   NoReligion     9.865758   6.350777     1.55   0.121    -2.593887     22.3254

     Orthodox     12.46162   6.206954     2.01   0.045     .2841391     24.6391

     Catholic     4.834188   6.252603     0.77   0.440    -7.432848    17.10122

       Muslim     3.916494   5.637846     0.69   0.487    -7.144445    14.97743

    Education    -.6615806   .3154551    -2.10   0.036    -1.280475   -.0426865

          Sex     1.819246   1.977956     0.92   0.358    -2.061323    5.699816

          Age     2.231095   .6147312     3.63   0.000     1.025049    3.437141

                                                                               

         FTGr        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                               

                                                       Prob > F      =  0.0000

                                                       F( 13,  1221) =    7.19

Robust regression                                      Number of obs =    1235

Biweight iteration 5:  maximum difference in weights = .00577876

Biweight iteration 4:  maximum difference in weights = .16031191

   Huber iteration 3:  maximum difference in weights = .01299135

   Huber iteration 2:  maximum difference in weights = .06625593

   Huber iteration 1:  maximum difference in weights = .43599126

> 1

. rreg FTGr Age Sex Education Muslim Catholic Orthodox NoReligion PracticeRel Income MeetGr SuppEUMem TrustPol GrMinThreatCo if Ethnicity == 
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12. INTRODUCTION TO PROGRAMMING WITH THE R 
LANGUAGE 

Basic concepts and tools; example program: moving 
autocorrelation; help file; matrix algebra; bootstrapping; 
Monte Carlo simulation 

12 

Teaching 
methods 

Academic activity Weight (%) 

1. Lectures and seminars 45% 

2. Lab work 45% 

3. Practicum (optional and outside the academic timeline) 10% 

Academic 
obligations 

Academic obligations Number Week Weight (%) 

1. Homework and/or 
classwork 

10 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11 

90% 

    

Sources 
and 
concretisati
on tools 

Tools Numri 

1. Classroom (e.g) 1 

2. Computer lab (e.g) 1 

3. Moodle  

4. Software Stata, R 2 

5. Projector 1 

Activity and 
load 

Activity type Weekly hrs Total 

1. Lectures and seminars 2  
24 

 
2. Lab work  

3. Independent learning  30 

4. Homework and classwork 
 

 41 
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