
Basic statistics and 
econometrics



Statistics

„Statistics is a branch of mathematics 
dealing with data collection, 

organization, analysis, interpretation 
and presentation.”



The role/importance of statistics

▪ Statistics enable us to make sense out of data

▪ It is the base of every data analysis methods

▪ In order to make sense out of data and analyse
data, we have to understand the underlying logic
of statistical analysis and we have to be familiar
with the different statistical methods used in 
data analysis



The two main fields of statistics

•Organize, summarize, 

describe and present data
Descriptive

statistics

•Generalise from sample

to population
Inferential

statistics



Descriptive and inferential
statistics

Descriptive statistics Inferential statistics

Goals Describe and 
summarize existing
data

• Make inferences
from (sample) data
to the population
of interest

• Detect and 
measure
relationships and 
causality

Methods • Summary
measures

• Graphical
representation

• Estimation (point, 
interval)

• Hypothesis testing
• Detecting

relationships
(correlation, 
regression) 



1.Descriptive Statistics



Descriptive statistics

Goals

▪ Describe and summarize existing data

Tools

▪ Summary measures

▪ Graphical representation



Data types

▪ Primary and secondary data

▪ Observational and experimental data

▪ Census and sample data

▪ Cross-sectional, time-series and panel data



Data types – Census/Sample

Census data: We have data from all members of the
population

Sample data: We have data from a subset of the
population

Census data Sample data

Parameter of 
interest

Direct observation Can only be estimated

Accuracy of 
results

High Depends on sample
size and 
representativeness of 
data

Cost High Lower, depends on
sample size



Data types – Primary/Secondary

Primary data sources: 

▪ Own data collection

Secondary data sources: 

▪ National databases

▪ EU databases

▪ OECD databases

▪ Data from public administration etc.  



Data types –
Observational/Experimental

Experimental data: 

▪ An experiment imposes one or more treatments on the participants.

▪ The „treatment” is under the control of the researcher
▪ He decides who will be in the treated and non-treated (control) groups

▪ He decides the amount of treatment (if applicable)

▪ A good experiment is designed in a way that enables us to make clear comparisons
between the treated and the control groups, so it may help to establish cause-and-effect
relationships

▪ Experiments are not always possible due to financial and ethical constraints
▪ Example: Studies on the effect on smoking is always observational, because we can’t randomly order

people to smoke in the sake of a study

Observational data : 

▪ Data is collected on individuals in a way that doesn’t affect them (e.g. surveys)

▪ Since we can not control the treatment variable, we can have only circumstancial evidence
for causation
▪ Example: We can find a strong association between smoking and lung cancer, but we cannot be sure

that there is no hidden confounding factor which makes people smoke and also makes them sick

▪ We have to ensure that the difference between the treated and control group is only the
treatment (they are similar otherwise), and we have to control for any possible confounding
factors in an observational study



Data types – Cross-
sectional/Time-series/Panel

Cross-sectional data

▪ At one point in time

▪ Many observed entity

Time-series data

▪ Multiple point in time

▪ One observed entity

Panel data

▪ Multiple point in time

▪ Many observed entity

Pooled cross-sectional data



Data models



Random variables

Variable: a logical set of attributes

Random variable: a characteristic, measurement, or count that 
changes randomly according to a certain set or pattern

▪ Random: we don’t know the exact outcome, but we now
that certain outcomes happen with certain probability

▪ Notation: X, Y, Z, etc. 

▪ Types of variables:
▪ Qualitative/quantitative 

▪ Categorical/numerical

▪ The methods we can use depend on the type of the variable!



Types of variables

Random 

variables

Qualitative

variables

Quantitative

variables

Discrete

variables

Binomial

variables

Continous

variables



Comparison of categorical and 
numerical variables

Persons Difficult saving 
money

Anna Very

Bella Not at all

Cecil Very

Dan Very

Evelyn Somewhat

Persons Dollars saved
per month

Anna 0

Bella 30

Cecil 10

Dan 5

Evelyn 20

Total 65

Categorical variable Numerical variable



Numercial variables

▪ Discrete random variables: the possible
outcomes can be listed out using whole numbers

▪ Continous random variables: the possible
outcomes can only be described using an interval
of real numbers (e.g. all real numbers from zero
to infinity)



Random variables example

Discrete random variables: 

▪ Finite: we can list all the possible outcomes
▪ Example: Number of politicians who voted yes on a bill

▪ Countably infinite: the possible outcomes can be 
listied, but have no specific end
▪ Example: Number of accidents occuring at an intersection

over 10 years

Continous random variables: 

▪ Uncountably infinite: there are too many possible
outcomes to list out, usually represent measurements
▪ Example: Weight of a newborn, level of smog in Zagreb on

a given day



Levels of measurement (Stevens)

Nominal scale

Ordinal scale

Interval scale

Ratio scale

The methods we can use depend on the type of the 
variable!



Descriptive methods

Categorical variables Numerical variables

Measures of 
central
tendency

Mode • Mean
• Percentiles (median)

Measures of 
dispersion

(Relative) frequencies • Minimum, maximum
• (Interquartile) range
• Standard deviation

Graphical
representation

Pie chart, bar chart • Histogram
• Boxplot



Categorical variables

▪ Mode

▪ Frequency, relative frequency, frequency tables
(crosstables)

▪ Pie charts

▪ Bar graphs



Descriptive measures - Mode

▪ The value that occurs the most frequently

0

0,5

1

1,5

2
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3

3,5
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Frequency of lucky 

numbers

1 2 3 4 5 6 7 8 9

Name Lucky number

Anne 8

Bob 2

Celia 3

Dennis 3

Eve 7

Fiona 9

George 3

Horatius 8



Descriptive measures - Frequency

Frequency of an outcome: the number of times the outcome
occured in an experiment or study

Relative frequency of an outcome: the percentage of times the
outcome occured in an experiment or study

Type of pet Frequency Relative frequency

Dog 67 48%

Cat 39 28%

Bird 10 7%

Fish 16 11%

Other 8 5%

Total 140 100%



Descriptive measures - Frequency

Two-way frequency table (crosstable)

Type of pet Gender Total

Male Female

Dog 38 29 67

Cat 14 25 39

Bird 4 6 10

Fish 12 4 16

Other 6 2 8

Total 74 66 140



Graphical representation – Pie
charts
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Graphical representation – Bar 
graphs
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Numerical variables

▪ Measure of central tendency
▪ Mean

▪ Median (percentiles)

▪ Meaures of dispersion
▪ Minimum, maximum 

▪ Range, interquartile range

▪ Standard deviation

▪ Graphical representation
▪ Boxplot

▪ Histogram



Descriptive methods – Mean

ത𝑋 =
σ𝑖=1
𝑛 𝑥𝑖

𝑛

▪ Mean with Kobe:  7,029,082 USD

▪ Mean without Kobe: 5,695,307 USD

Sensitivity to outliers



Descriptive measures -
Percentiles

Percentile: a measure indicating the value below 
which a given percentage of observations in a 
group of observations falls

25th percentile (Q1): a measure indicating the value
below 25% of the observations fall

50th percentile – Median (Q2): a measure indicating
the value below 50% of the observations fall

75th percentile (Q3): a measure indicating the value
below 75% of the observations fall



Descriptive measures -
Percentiles

Example: 

The median of the yearly income of housholds in 
the EU-28 countries in 2017 was 16 563 EUR. 

That means that 50% of the housholds had a yearly
income lower than 16 653 EUR (and 50% had 
higher).



Descriptive measures – Measures
of dispersion

Minimum: the lowest value of a variable

Maxmimum: the highest value of a variable

Range: 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 −𝑀𝑖𝑛𝑖𝑚𝑢𝑚

Interquartile range: 𝑄3 − 𝑄1

▪ The middle 50% of the values – leaves out 
outliers



Descriptive measures – Standard 
deviation

▪ „Average distance from the mean”

▪ Have the same units as the original data



Descriptive measures – Standard 
deviation

▪ Mean with Kobe: 7,029,082 USD

▪ SD with Kobe: 6,567.000 USD

▪ Mean without Kobe: 5,695,307 USD

▪ SD with Kobe: 4,671,508 USD



Descriptive measures –
The five number summary



Graphical representation -
Boxplot

Boxplot: a one-dimensional graph of numerical 
data based on the five-number summary



Graphical representation -
Histogram

Histogram: an accurate representation of the 
distribution of numerical data.



Graphical representation –
Histogram

Types of a histogram: 

▪ Symmetric: if you cut it in half, the left and the
right side arre mirror images of each other

▪ Skewed right: a tail going off to the right

▪ Skewed left: a tail going off to the left



Graphical representation –
Histogram



Summary of Descriptive Statistics

▪ The goal of descriptive statistics is to describe
and summarize data. 

▪ The methods we can use depend on the type of 
the variable.

Categorical variables Numerical variables

Measures of 
central
tendency

Mode • Mean
• Percentiles (median)

Measures of 
dispersion

(Relative) frequencies • Minimum, maximum
• (Interquartile) range
• Standard deviation

Graphical
representation

Pie chart, bar chart • Histogram
• Boxplot



2. Probability Distributions



Probability

Probability of an outcome: the percentage of time it is 
expected to happen, when the basic process is done over and 
over again, independently and under the same conditions

▪ Chances are between 0 and 1 (0% and 100%)

▪ If you select randomly from a population, all members have
the same chance of being selected

Independence: Two trials are independent if the chances for
the first trial doesnt affect the chances of second trial

Example:

If I flip a coin, I have a 50% chance that to get a head. Of course if I flip the coin, it will be 
either head or not. But if I repeat the flipping a 100 times, the frequency of heads will be 
close to 50. 



Expected value

Expected value of a random variable: the long-term average
value of the repetitions if the same experiment

▪ Example: The expected value in rolling a six-sided die is 
3.5, because the average of all the numbers that come up 
is 3.5 as the number of rolls approaches infinity

Computation: 

▪ Discrete variable: 
▪ 𝐸 𝑋 = σ𝑋𝑖𝑃(𝑋𝑖)

▪ 𝐸 𝑋2 = σ𝑋𝑖
2𝑃(𝑋𝑖)

▪ Continous variable: 

▪ 𝐸 𝑋 = ∞−
∞

𝑥 ∙ 𝑓 𝑥 𝑑𝑥

▪ 𝐸 𝑋2 = ∞−
∞

𝑥2 ∙ 𝑓 𝑥 𝑑𝑥

Standard deviation: 

𝐷 𝑋 = 𝐸 𝑋2 − 𝐸2(𝑋)



Probability distributions

Probability distribution: A mathematical function 
that provides the probabilities of occurrence of 
different possible outcomes of a variable.



Probability distributions

Discrete random variables: the possible outcomes can
be listed out using whole numbers

▪ We can determine the probabilities of each outcome
using probability theory

Continous random variables: the possible outcomes can
only be described using an interval of real numbers (e.g. 
all real numbers from zero to infinity)

▪ We can not determine the probability of each possible
outcome (because there are infinit outcome)

▪ We can only determine the probability of being in an 
interval using integration



Distribution – Discrete variables



Probability distributions – Discrete
variables

Discrete random variable: can take on a certain set
of possible outcomes and each of those outcomes
has a certain probability of occuring

The probability of any specific outcome occuring: 
𝑝 𝑥 ≤ 1

Probability distribution: a list or function showing 
all possible values of a discrete random variable
along with their probabilities of occuring



Probability distributions – Discrete
variables



Distribution – Continous variables

The distribution of continous variables can take
different shapes

The most famous distribution is the normal
distribution



Probability distributions – Normal
distribution

Normal distribution: bell-shaped curve

▪ Mean: 𝜇

▪ Standard deviation: 𝜎



Probability distributions – Normal
distribution

Properties of the normal distribution: 

▪ Symmetric shape

▪ The mean and the median are the same and lie in the
middle of the distribution

▪ Its standard deviation measures the distance from the
mean to the inflection point (where the curve changes
from convex to concave)

▪ Empirical rule: 
▪ 68% of all values lie within 1 standard deviation from the 

mean
▪ 95% of all values lie within 2 standard deviation from the 

mean
▪ 99,7% of all values lie within 3 standard deviation from the 

mean



Empirical rule



Empirical rule



Calculating probabilities for
continous variables

▪ Probabilities for any continuous variable are 
found by finding the area under a curve (with
integration).

▪ Normal distributions differ (different means and 
standard deviations), so getting probabilities
would require lot of computing (integration)

▪ Standard normal distribution: we can standardize
any normal distribution to z-distibution, whose
probabilities are already calculated



Probability distributions –
Standard normal (Z-) distribution

Z-distribution: normal distribution with a mean 0 
and standard deviation 1



Probability distributions –
Standard normal (Z-) distribution

Z-value: the number of standard deviation that a particular
value lies above or below the mean

𝑧 =
𝑥 − 𝜇

𝜎

Example: Bob scores 80 on both his math exam (which has a 
mean of 70 and a standard deviation of 10) and his English 
(which has a mean of 85 and a standard deviation of 5). 

Standardize Bob’s math score: 𝑧 =
80−70

10
= 1

His math score is 1 standard deviation above
the class average.

Standardize Bob’s English score: 𝑧 =
80−85

5
= −1

His English score is 1 standard deviation below the
average.



Finding probabilities for a Normal
Distribution - Steps

1. Translate the problem into one of the following:
1. p(X < a)
2. p(X > b)
3. p(a < X < b). 

2. Standardize a (and/or b) to a z-score using the z-formula:

𝑧 =
𝑥 − 𝜇

𝜎
3. Look up the z-score on the Z-table (or calculate by software) 

4a. If you need a “less-than” probability — p(X < a) — you’re 
done

4b. If you want a “greater-than” probability — that is, p(X > b) —
take one minus the result from Step 4.

4c. If you need a “between-two-values” probability — that is, p(a 
< X < b) — do Steps 1–4 for b (the larger of the two values) and 
again for a (the smaller of the two values), and subtract the 
results.



Finding probabilities for a Normal
Distribution - Illustration



Probability distributions –
Standard normal distribution

To use the Z-distribution, we need: 

▪ A relatively big sample size (appr. n>30)

▪ The population standard deviation – usually
unknown



Probability distributions – t-
distributions

t-distribution: normal distribution with a mean 0 
but flatter than the standard normal distribution



Probability distributions – t-
distributions

Multiple t-distributions, depending on sample size

Degrees of freedom: 𝑛 − 1, 

where n: sample size

▪ t-distributions based on smaller sample sizes have
larger standard deviations

▪ The larger the sample size is, the more the t-
distributions look like the standard normal
distribution (similar from around n=30)

▪ We use t-distributions if the sample size is small or if
the standard deviation of the population is unknown
(which is usually the case)



Probability distributions – t-
distribution



Probability distributions -
Summary

Probability distribution: A mathematical function that 
provides the probabilities of occurrence of different possible 
outcomes of a variable.

If we know the distribution of a variable, we can calculate the
probability of certain outcomes occuring. 

Discrete variables: 

▪ We can calculate the probabilities of each outcome using
probability theory

Continous variables: 

▪ We can only calculate the probability of being in an interval
using integration



Probability distributions -
Summary

Continous variables: 

▪ We can only calculate the probability of being in 
an interval using integration

▪ Computing probabilities for different
distributions requires a lot of computing

▪ If we have a normally distributed variable, we can
do it more easily by using: 
▪ Z-distribution, if the sample size is large enough and 

the population standard deviation is known

▪ T-distributions, if the sample size is small and/or the
population standard deviation is unknown



3. Inferential Statistics



Inferential statistics

Goals: 
▪ Make inferences from (sample) data to the population

of interest
▪ Detect and measure relationships and causality

Methods: 

▪ Parameter estimation

▪ Hypothesis testing

▪ Detecting relationships (correlation, regression) 



Parameter – Statistic - Estimator

▪ Parameter: 
▪ A single measure of some attribute of a population

(e.g. population mean of a variable) 

▪ Statistic: 
▪ A single measure of some attribute of a sample (e.g. 

sample mean of a variable) 

▪ Estimator: 
▪ A statistic which is used to estimate the (population) 

parameter



Sample

▪ Statistical sample: A subset of population

▪ We want to make inferences from the sample to 
the population

▪ Sampling error: 
▪ the difference between a sample statistic used to 

estimate a population parameter and the actual but 
unknown value of the population parameter

▪ These variations in the possible sample values of a 
statistic can theoretically be expressed as sampling 
errors, although in practice the exact sampling error is 
typically unknown



Sampling error example

Example: 

We want to know the average height of 
Croatian people. We select a sample of 100. 

If we select the 100 shortest persons, than
the average height in the sample (the sample
statistic) will be much smaller than the
population parameter. 



Sample types

Random samples (Probability samples): 

1. Each member of the population has a chance of 
being selected

2. We can deteremine the chance of being selected for
each member of the population – we can only do that
if there is some random element

▪ We can estimate the sampling error

Non-random samples (Non-probability samples):

▪ The two condition of random samples doesn’t met

▪ We can’t estimate the sampling error



Non-random samples

▪ Types of non-random samples

▪ What to do if we have a non-random sample

In the following we will always assume a random 
sample!



Sample

Standard error: measures the variablility in the
sample statistic

𝝈ഥ𝒙 =
𝒔

𝒏

▪ SE decreeses as n increeses

▪ SE increeses as SD increeses



Sample



Sampling distribution

Central Limit Theorem: if we have a random sample
and the sample size is large enough, the sampling
distribution (of a parameter) is close to normal

Empirical rule: if we have normal distributions, 
▪ 68% of all values lie within 1 standard deviation from 

the mean

▪ 95% of all values lie within 2 standard deviation from 
the mean

▪ 99,7% of all values lie within 3 standard deviation from 
the mean



Sampling distribution

Since the standard deviation of the sampling
distribution is unknown, we can use t-distributions
to calculate the: 

▪ Margin of error: a measure of how close the 
sample statistic is expected to be to the 
population parameter 

▪ The probability of selecting a sample with a 
given sample mean if we assume a population
mean



Parameter estimation

Goal: estimate the unknown parameter of the
population



Parameter estimation

▪ If we have a sample, we can estimate a 
population parameter (point estimate), based on
the sample statistic

▪ But because we didn’t sample the entire
population, the sample statistic will be different
from the population parameter

Point estimation on its own is not sufficient, but we
can give the interval in which the parameter most 
likely lies



Steps of parameter estimation

1. Choose confidence level and sample size

2. Select a random sample from the population

3. Collect data

4. Summarize the data into a statistic (e.g. mean, 
proportion etc.)

5. Calculate the margin of error

6. Take the statistic ± the margin of error to get
the estimate of the parameter



Confidence level

Confidence level: quantifies the level of confidence 
that the parameter lies in the interval.

▪ A confidence level of 95% means that we are
taking into account 95% of all possible samples
when making our prediction
▪ We could have selected a sample that lies in the outside

our confidence interval just by chance! 



Confidence interval for the
population mean

If the population standard deviation is known: 

ҧ𝑥 ± 𝑧∗
𝜎

𝑛

If the population standard deviation is unknown
and/or sample size is small: 

𝑥 ± 𝑡𝑛−1
∗

𝑠

𝑛



Interval estimation examples

Example 1: 

We estimate the average height of men by choosing
a random sample of 100 and get the following
estimate with a confidence level of 95%: 

ҧ𝑥 = 175 ± 6,2 𝑐𝑚

The population mean is likely to be between 168,8 
and 181,2 cm, but we have 5% chance that the
confidence interval doesn’t include the actual
population mean. 



Interval estimation examples

Example 2: 

There is an upcoming election in Wonderland. We
estimate how many people will vote on Party A. We
estimate, that the proportion of people supporting
Party A is 48 ± 3%.

This means that the proportion of people
supporting Party A is between 45 and 51%. 



Hypothesis testing

The logic behind hypothesis testing – example: 

▪ We make a claim about a population parameter
▪ Let’s say, the average height 𝜇 = 165 𝑐𝑚

▪ We know that according to the Central Limit 
Theorem, if we have a sufficiently big sample
size, than the sampling distribution will be close
to normal

▪ For normal distribution, we can calculate the
probability of having a sample with a sample
mean ҧ𝑥, given that the population parameter 𝜇 =
165



Hypothesis testing

▪ We make a claim about the value of the 
population parameter

▪ We can test that given our sample, how likely it is 
that our claim about the population parameter is 
true
▪ We can reject the hypothesis if it is very unlikely that 

we drew a our sample from a population with the 
parameter claimed

▪ We decide how sure we want to be – the significance level



Hypothesis testing

▪ Nul hypothesis: 
▪ Equation refering to a parameter

▪ E.g. I claim that the average height is 165 cm
▪ 𝐻0: 𝜇 = 165

▪ We test this claim

▪ Alternative hypothesis: 
▪ The population parameter not equals to the value

claimed by the null hypothesis

▪ 𝐻0: 𝜇 ≠ 165

▪ The value of population parameter is higher…

▪ 𝐻0: 𝜇 > 165

▪ The value of population parameter is lower

▪ 𝐻0: 𝜇 < 165



Hypothesis testing

▪ The steps of hypothesis testing: 
▪ 1. Define null and alternative hypothesis

▪ 2. Determine test statistic

▪ 3. Determine significance level and critical region

▪ 4. Compute p-value

▪ 5. Decide between rejecting and not being able to
rejecting the hypothesis

▪ If the p-value falls into the critical region we can reject
the hypothesis



Hypothesis testing

▪ Keep in mind: 
▪ We determine the siginificance level and the critical

range

▪ Type of errors: 
▪ Type 1 error: 

▪ We reject the null hypothesis but it is true – we have
exactly the same chance for that as our significance level

▪ Type 2 error: 

▪ We cannot reject the null hypothesis but it is not true

▪ We do not know it’s chance

▪ We can reduce this error by increasing the sample size



Hypothesis testing



Hypothesis testing – Example



Examine relationships

▪ Relationship between variables: 
▪ Causality vs paralel changing

▪ Type of relation
▪ Linear

▪ Quadratic

▪ Etc… 



Linear relationship

▪ Correlation

▪ Regression



Linear relationship

▪ General form: 𝑦 = 𝑚𝑥 + 𝑏
▪ y: dependent variable
▪ x: independent variable
▪ m: slope
▪ b: intersection



Linear relationship

▪ Detecting linear relationship
▪ Scatterplot

▪ Correlation



Scatterplot



Correlation

▪ Correlation
▪ Between -1 and +1 

▪ -1: perfect negative linear relationship

▪ +1: perfect positive linear relationship

▪ 0: no linear relationship



Regression

▪ If we have linear relationships between variables
(based on scatterplot and correlation) 

▪ During regression analysis we lay a line on the
sample data
▪ Ordinary Least Squares (OLS): minimizes the average

quadratic distance of the data points from the line

▪ General form of linear function: 
▪ 𝑦 = 𝛽0 + 𝛽1𝑥…+ 𝑢

▪ 𝑦: dependent variable
▪ 𝑥𝑛: independent variables
▪ 𝛽0: intersection

▪ 𝛽𝑛: coefficients of independent variables
▪ u: error term



Regression

▪ Regression is used to predict y from x 

▪ The actual observations differ from the value
estimated by the regression line
▪ 𝑒𝑟𝑟𝑜𝑟(𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙) = 𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 − 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒





Regression

Residuals: 

▪ if the relationship is linear and the model fits
good, the residuals average out to 0 

▪ If the residuals show a strong pattern, fitting a 
linear line may not be sufficent



Regression - Example



Causality

Correlation: does not imply causation, only a 
parallel change in the variables

Regression: can imply causation, if certain
conditions are met: 

▪ We can control for all confounding variables that
could influence both the dependent and the
independent variables
▪ This mostly happens in experimental situations



Validity

Validity: Validity is the extent to which a concept, 
conclusion or measurement is well-founded and 
likely corresponds accurately to the real world.

External validity: refers to the extent to which we can
generalize our findings – close connection with the sampling
method

Internal validity: refers to the extent to which a piece of 
evidence supports a claim about cause and effect – close
connection with the rigorousness of analysis



The statistical process

1. Plan research

▪ Define population of interest
▪ Define research questions and hypotheses
▪ Plan data collection (sample size, sample selection

method)

2. Collect data

3. Organise data

4. Analyze data

5. Make inferences and draw conclusions to
the population

6. Present findings



1. Plan research

Population: 

▪ Precise definition of population
▪ We have to be able to decide for each entity whether it

is part of the population or not

▪ Example: Croation people – Croation citizens/people
living in Croatia/Croatian citizens living in Croatia



1. Plan research

Research questions: 

▪ Precisely stated research questions
▪ Territorial dimension

▪ Time dimension

▪ Variable(s) of interest

Hypotheses: 

▪ Testable hypotheses expressed mathematically



1. Plan research

Sample selection: 

▪ The logic of statistical interference is based on
the assumption of representative sample of 
sufficient size
▪ If we do not have a random sample, we can not

estimate the standard error

▪ If we do not have a random sample, we have to account 
for possible biases arising from the sample selection



1. Plan research

Sample types: 

▪ Non-random samples: used to get preliminary
information about a phenomenon or when random 
sampling is not possible
▪ Arbitrary sampling
▪ Convenience sampling
▪ Consecutive sampling
▪ Snowball sampling
▪ Judgemental/purposive sampling

▪ Random-samples: used to make inferences from a 
sample to the population
▪ Equal Probability of Selection (EPS)
▪ Simple Random Sampling
▪ Systematic Sampling 
▪ Stratified Sampling etc.



1. Plan research

Sampling bias: we always have to account for
possible biases!

▪ Sampling population: 
▪ It is not always possible to select a sample from the

whole population (e.g. we do not have a list of all
citizens with contact info)

▪ The sampling method can cause biases (non-
random selection)

▪ The technical details of data collection can cause
biases (e.g. survey made by phone calls, leading
questions in surveys etc.) 



4. Analyze data

The analytical methods depend on: 

▪ The characteristics of the studied phenomenon

▪ The type of the studied variables

▪ The research questions and hypotheses



5. Inferences and conclusions

▪ Internal validity

▪ External validity



Practice and discussion




