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Descriptive Statistics (I)
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Review

¨ Sampling design
– Probability sampling
– Nonprobability sampling
– Sampling geographic data
– Sample size

¨ Measurement scale
– Nominal
– Ordinal
– Interval/ratio

¨ Dataset creation

Datasets
¨ Suppose we measured 5000 people regarding 

views on gun control and gun ownership:

Person Views on 
Gun Control

# Guns 
owned

1 Favor 0

2 Oppose 3

3 Favor 0

4 Favor 1

5 Oppose 1

Rows contain all 
info on each 

person (a case)

Columns contain 
all measurements 
on a particular 

topic (a variable)
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Ways to Summarize Data

¨ Tabulation

¨ Graph (Visual representation)
¨ Mapping (3-dimensional portrayal)

¨ Summary statistics
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1. Tabulation

¨ Listing variables
– Listing value of variables for each case
– Pros: easy, gives a rich description
– Cons: cumbersome for large datasets

¨ Frequency table
– Table that shows how manycases take on a 

particular value, or fall in an interval
– Frequency (cases) vs. relative frequency (%)
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Frequency Table: Categorical
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Frequency Table: Continuous
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Frequency Tables

¨ Pros:
– Also Easy
– Useful for large datasets
– Fairly rich description of data

¨ Cons:
– Unlike a list, you can’t see which case is which 

or compare with other variables
– Not useful if all values are unique
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1. Tabulation

¨ Listing variables

¨ Frequency table
¨ Cross-tabulation (Contingency table)

– 2 or 3 categorical variables
– Controlling one or two variables
– Frequency/relative frequency of subjects in 

each combined category
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Cross-tabulation
¨ Example:  Dataset of 68 people, measured by 

gender and party affiliation
¨ Determine frequency along the first variable:

– Frequency:  43 women, 25 men

¨ Then break out groups by the second variable
– Of 43 women, 27 democrats, 16 republicans
– Of 25 men, 10 democrats, 15 republicans

¨ Count the number of people in each combined 
category.
– How many democratic women?  democratic men?  

republican women?  Republican men?
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Cross-tabulation
¨ Resulting table (“crosstab” or “joint 

contingency table”):

Women Men

Democrats 27 10

Republicans 16 15

Each box with a 
value is a “cell”

This is a 
table row

This is a 
table column
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Crosstabulation
¨ Tables may also have row and column 

marginals (i.e., totals)

Women Men Total

Dem 27 10 37

Rep 16 15 31

Total 43 25 68

+ =
+

=
This is

the 

total N
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Crosstabulation
¨ Tables can also reflect percentages

• Either of total N, or of row or column marginals

¨ This table shows percentage of total N:

Women Men N

Dem 39.7% 14.7% 37

Rep 23.5% 22.1% 31

N 43 25 68

Just divide 
each cell value 
by the total N 

to get a 
proportion.  
Multiply by 
100 for a 

percentage:

(10/68)(100)

=14.7

27                     10

16                     15

GOG502/PLN504  Youqin Huang 14

Cross-tabulation

¨ Total row and total column: marginals
– Give out frequency distribution for each variable

¨ Total number of cases
¨ Check the accuracy of the table
¨ Are women more likely  to identify themselves as 

democrats?
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Cross-tabulations

¨ The choice of row/column percentage is determined by the 
nature of hypothesis

¨ Are women more likely to be democrats? Row percentage
¨ Are democrats mostly women?  Column percentage 
¨ Conditional probability of being in each of the categories 

of the dependent variable (e.g. party identification) given 
that an individual is in a particular category of independent 
variable (gender)
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Cross-tabulations: technical points

¨ Always include the percentage totals

¨ Always include the number of cases on 
which the percentages are based (the 
denominators)

¨ Sometimes useful to add a total column
¨ Control variable should be put on the 

outside of the tabulation, so that it changes 
most slowly (e.g.education)
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Three Dimensional Tables
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Cross-tabulations: technical points

¨ Always include the percentage totals
¨ Always include the number of cases on which the 

percentages are based (the denominators)
¨ Sometimes useful to add a total column
¨ Control variable should be put on the outside of 

the tabulation, so that it changes most slowly 
(e.g.education)

¨ Some categories are combined to improve clarity 
and to avoid zero cells
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Table Style by Taylor & Francis
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2. Visual Representation (Graph)

¨ Pie chart 

¨ Bar chart
¨ Histogram

¨ Frequency curve
¨ Box plot

GOG502/PLN504  Youqin Huang 21

Pie Chart
¨ For nominal and ordinal variables

¨ Size of the slice represent the share of cases 
in a specific category (sum=100%)
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Bar Chart
¨ For Nominal & Ordinal Variables Only

¨ Height of bars represent number of cases, or 
share of cases
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Clustered Bar Chart
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Stacked Bar Chart
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Histogram
¨ For continuous measures 

¨ Height of bar represents number of cases or 
% within a given range of values

¨ Data needs to be “grouped”, some info is 
lost
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Histogram (Example)
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Histogram
¨ For continuous measures 

¨ Height of bar represents number of cases or 
% within a given range of values

¨ Data needs to be “grouped”, some info is 
lost

¨ Interval width (bin): Histograms look very 
different depending on how wide you set 
the value intervals.
– Choose width carefully
– Try multiple widths
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Histogram:  Interval Width

Narrow Wide
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Histogram:  Interval Width
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Frequency Curve
¨ Connecting the mid-points of intervals

¨ Use a single line, reduce the visual 
emphasis on boundaries
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Frequency Curve
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Sample vs. Population Distribution
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Frequency Curve
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Frequency Curve
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Box Plot
¨ Measure both central tendency and “spread”
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Box Plot

Mean

Lower quartile (25%)

Upper quartile (75%)

Median

Max

Min

Outlier

Outlier: > 1.5 IQR above upper quarter or below lower quartile
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3. Mapping

¨ Spatial, 3-dimensional portrayal

¨ Use point, line or areal symbols
¨ Using point symbols to map distribution

– Different point symbols
– Graduate symbols
– Dot distribution
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Mapping

¨ Using point symbols to map distribution

¨ Using line symbols
– Isoline map (contour map)

¨ Using areal symbols
– Choropleth map
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4. Summary Statistics (next class)

¨ Measure central tendency
– Mean
– Median
– Mode

¨ Measure variability
– Variance
– Standard deviation

¨ Measures of skewness, kurtosis
¨ Measures of relative position
¨ Geographic data
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Summary:
Ways to Summarize Data
¨ Tabulation

¨ Graph (Visual representation)
¨ Mapping (3-dimensional portrayal)

¨ Summary statistics (next class)
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Excel Application

¨ Create tables
– Table borders

¨ Create charts
– Pie
– Bar
– histogram


