
ECMT1010: Introductory Economic Statistics
WEEK 1: Introduction to Economic Statistics (Ch 1)

1. COLLECTING DATA
1.1 THE STRUCTURE OF DATA

Statistics: the science of collecting, describing and analysing data

Dataset: a collection of variables measured
on individual cases or observations

Cases and variables

- Cases: the subjects/objects that we obtain information about, e.g. students in a student survey.

Cases usually correspond to the rows in data tables

- Variable: any characteristic that is recorded for each case. Variables usually correspond to the

columns in data tables.

- In any data set it is important to understand exactly what each variable is measuring.

Categorical and Quantifiable variables

- In determining the most appropriate way to analyse or summarize data, it is useful to classify

variables into either quantifiable or categorical.

- Categorical variable: Defines groups, placing cases into exactly one of two or more groups
e.g.gender, award, year

- Quantitative variable: Numerical measure, e.g. SAT, height, age, year. Numerical operations are
true for these variables, e.g. averaging etc. They can take on very many
potential values.

Relationships between variables

- We often use one variable, the explanatory variable, to understand or predict the values of

another, the response variable.

- E.g. interest rate set by RBA is the explanatory variable, where the exchange rate to the

USD is the response variable

1.2 SAMPLING FROM A POPULATION

Samples from Populations

- Population: includes all the individuals or objects of interest

1



- Sample: consists of the cases selected into a dataset; a sample is a subset of a population ⇒

soup example

- Inference: the process of using a sample to gain information about the population

- E.g. ECMT1010 students

- Population ⇒ ECMT 1010 students (651 students)

- Sample ⇒ ECMT1010 Thursday 1pm lecture (102 students)

Sampling bias

- Sampling bias: occurs when the method used to select the sample causes it to differ from the

population in a relevant way.

- If sampling bias exists, we cannot trust any generalisation from the sample to the population ⇒

we will make incorrect inferences

- Random samples must be used to avoid sampling bias

Simple random sample

- Imagine putting the names of an entire population into a hat, and drawing out 2000 names at

random

- Therefore, everyone has an equal chance of being selected, so it is non-bias

Random sampling example:

Before the US 2008 election, Gallup (a polling firm) took a random sample of 2,847 Americans,

asking who they were voting for.

- 52% of those sampled supported Obama

- 53% of the population voted for Obama

- In this case, the inference was accurate

Random Vs. Non-random sampling

- Random samples: usually provides accurate info on the population

- Non-random samples: usually suffer from sampling bias; any implied population information will

be wrong. These samples cannot be trusted to make generalised assumptions about the

population.

- A random sample is ideal, but may not be feasible

- You may have to alter the ‘target population’ to get something feasible to sample, e.g. a city

representative of Australia
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Sources of bias & bad methods of sampling

- Bias: exists when the method of collecting data causes the sample data to inaccurately reflect the

population

- Sampling based on something obviously related to the variable(s) of interest, e.g. sampling

students in the library about studying habits

- Allowing the sample to be made up of whoever chooses to participate (volunteer bias), e.g.

emailing all students and then making inferences based on the responders

- Possible sources of bias:

- Framing (context or wording) of survey questions, e.g. parenting example

- Inaccurate or lazy responses

- Sources of research funding, e.g. Coca-Cola funding a study researching the effects of

sugary drinks on the brain

WEEK 2: Experiments and Observational Studies(Ch 1, 2)

ASSOCIATION AND CAUSATION

- Association: two variables are associated if values of one variable tend to be related to the values

of the other variable.

- E.g. Higher chocolate consumption does not cause a country to have more Nobel prize

winners

- Causation: two variables are causally associated if changing the value of one variable influences

the value of the other variable.

- E.g., we put more pressure on the gas pedal and the car goes faster.

- Association does not imply causal association

Association example:

The following graph shows the

relationship between TV ownership

and life expectancy in countries.

- TVs do not cause people to

live longer, therefore, it is not

causation.
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- Confounding variable: a third variable that is associated with both the explana- tory variable and

the response variable. A confounding variable can offer a plausible explanation for an association

between two variables of interest.

- Causation can not be determined when confounding variables are present

Confounding variable example:

The confounding variable in the prior example showing the relationship between TVs and life

expectancy is income/wealth.

RANDOMISED EXPERIMENTS

- Confounding variables can be eliminated by randomly assigning the values of the explanatory

variables - ‘randomisation”

- Different levels of the explanatory variable are called treatments

- We randomly divide subjects into groups, and assign a different treatment to each group

- Because the groups are chosen randomly, they should look (roughly) similar in every aspect

except the treatment

- Observed group differences may be attributed to the treatment

Randomised experiment example:

An experiment to determine whether exercise changes the brain.

1. Assign rats randomly to one of two groups

a. Treatment group (exercise)

b. Control group (no exercise)

2. Measure brain activity and IQ of the two groups

OBSERVATIONAL STUDIES & EXPERIMENTS

- Experimental study: is a setting where the researcher controls the explanatory variable along with

random assignment

- E.g. randomly assign textbook/non-textbook groups of students

- E.g. randomly assign exercise/non-exercise groups of elderly
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- Observational study: uses information gathered from observed behaviour as it naturally exists

- E.g. look at whether a student buys a textbook and their mark

- E.g. look at exercise habits and dementia among the elderly

- Observational studies have confounding variables, therefore can not be used to establish

causality

- Placebos can be put into place to eliminate bias, e.g. knee surgery

- Double-lining: only the conductor knows who has the placebos etc.

RANDOMNESS IN DATA COLLECTION

- Randomization using a random sample is the gold standard, but rarely achievable (especially in

economics)

- If the focus is to estimate a statistic about a population, you need a random sample but not a

randomized experiment

- E.g. election polling, GDP, unemployment, etc.

- If the focus is establishing causality, you need a randomized experiment and can live with a

non-random sample

- E.g. drug testing

DESCRIBING DATA

- There are various ways to summarize and visualize variables, and any relationships between

them

- It is used for exploratory data analysis

- Methods depend whether the variables are categorical or quantitative

- Categorical:

- Visualised using a pie or bar chart
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- Quantitative:

- Plots: show the distribution of a variable and any outliers

- Histogram: groups data into bins. The height of each bin corresponds to the number of

cases

Bell curve

WEEK 3: Notation and measures (ch 2.3-2.5)

- A statistic measures an attribute of a study

1. Centre

2. Spread

3. Location

4. Association

NOTATION

- 𝑛: number of cases in the sample, or the sample size

- E.g. 134 movies in the study, therefore 𝑛=134

- 𝑥: represents a variable

- E.g. World Gross
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MEASURES

1. Measures of centre (average)

- Sample mean: average of the sample values, add up all values and divide by 𝑛

- Equation:

- Population mean: average of the population values, add up all values and divide by N

- Equation:

- Median (𝑚): the middle value when the data is ordered

- Splits the data in half

- To find the sample median of 𝑥

1. Order 𝑥 from highest to lowest values

2. Pick the middle value

3. [if 𝑛 is even, the median is the mean between the two middle values]

- Outlier: a value that is notably distinct from the other values in the data set

- A statistic is resistant or robust if it is relatively unaffected by outliers

- The median is resistant, the mean is not

- E.g. in World Gross, there are 3 outliers

2. Measures of spread

- Standard deviation: gives a rough estimate of the typical distance of a data value from

the mean. The larger the standard deviation, the more variability there is in the data and

the more spread out the data are.

- Measures the distance of a “typical case” from the mean

- The larger the standard deviation:

- The more spread out the data

- The more variability in the data

- Sample standard deviation:
- Equation:
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- Population standard deviation:
- Equation

Standard deviation  example:

- 𝑛 = 5

- �̅� = 65/5 = 13

A USEFUL RULE

If a sample histogram is roughly bell-shaped, around 95% of the values will be within two standard

deviations of the mean.

- 95% of the samples will be between �̅�-2s and �̅�+2s

3. Measures of location

- Z-score: measures the distance between a value and its mean in units of standard

deviations.

- Equation:
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