Descriptive Statistics (1)
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Datasets

" Suppose we measured 5000 people regarding
views on gun control and gun ownership:

Rows contain all
Person Views on Gu ix\;o on eaICh
Gun Control / owne / person (a case)
Favor 0
Oppose 3 Columns contain

all measurements
on a particular

Favor

topic (a variable)

0
Favor \ 1 /

g | W| N[

Oppose \\}/

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 showkow manycases take on a
particular value, or fall in an interval

— Frequency (cases) vs. relative frequency (%
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Review

Sampling design
— Probability sampling
— Nonprobability sampling
— Sampling geographic data
— Sample size
" Measurement scale
— Nominal
— Ordinal
— Interval/ratio
" Dataset creation
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Ways to Summarize Data

Tabulation

Graph (Visual representation)
Mapping (3-dimensional portrayal)
* Summary statistics
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Frequency Table: Categorical

TABLE 3.4 Family Structure, U.S. Families, 1994

Type of Family Number (millions)  Percentage
Married couple with children 25.1 36.6
Married couple, no children 28.1 41.0
Single mother with children 7.6 11.1
Single father with children 13 1.9
Other families 6.4 9.3

Total 685 99.9

Source: U.S. Bureau of the Census, Current Population Reports.
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Frequency Table: Continuous

TABLE 3.3 Relative Frequency Distribution
and Percentages for Murder Rates

Murder Relative
Rate Frequency Frequency Percentage
0.0-2.9 5 10 10.0
3.0-5.9 16 32 32.0
6.0-8.9 12 .24 24.0
9.0-11.9 12 24 24.0
12.0-14.9 4 .08 8.0
15.0-17.9 0 .00 0.0
18.0-20.9 1 02 2.0
Total 50 1.00 100.0
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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

Resulting table (“crosstab” or “joint
contingency table”):

Each box with a
value is a “cell”
Women| / Men
\ —
Thisis a
L table row
{_ Democrats 27 10
\
Thisis a
Republicans 16 15 table column
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Frequency Tables

Pros:

— Also Easy

— Useful for large datasets

— Fairly rich description of data
" Cons:

or compare with other variables
— Not useful if all values are unique
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— Unlike a list, you can't see which case is whi¢h

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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Tables may also have row and column
marginals (i.e., totals)

Women Men Total
o D+ (DD
+
Rep @ 15 31 This is
= the
™\
Total @ 25 total N
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Crosstabulation Cross-tabulation
. Tables Can also reﬂeCt percentages TABLE 8.1 Party Identification and Gender
« Either of total N, or of row or column marginals Party Identificati
. . Gender Democrat i ‘Total
This table shows percentage of total N: Females w7 ns 7
Males 165 47 191 403
Just divide Total 444 120 416 980
Women Men N each cell value ‘Note: Data from 1991 General Social Survey.
— by the total N . .
27 or | (. togeta Total row and total column: marginals
Dem 39.7% |\ 14.7 37 proportion. — Give out frequency distribution for each variable
™~ Multiply by .
R 16 23 50 1522 106 31 100 for a Total number of cases
ep 70 =7 percentage: “ Check the accuracy of the table
(10/68)(100) * Are women more likely to identify themselves fs
N 43 25 68 =14.7 democrats?
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Cross-tabulations Cross-tabulations: technical points
TABLE 8.2 Party ification and Gender: F ges Computed Within .
Rows of Table 8.1 Always include the percentage totals
Party .
Gender __ Democrat_Independ Tol%  n Always include the number of cases on
pomales s e s which the percentages are based (the

" The choice of row/column percentage is determined by |the denomlnators)
nature of hypothesis “ Sometimes useful to add a total column

* Are women more likely to be democrats? Row percentgdge .
y P 0 " Control variable should be put on the

" Are democrats mostly women? Column percentage ; ] .
" Conditional probability of being in each of the categorie outside of the tabulation, so that it changgs
most slowly (e.g.education)

of the dependent variable (e.g. party identification) givel
that an individual is in a particular category of independpnt
variable (gender)

v

=
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Three Dimensional Tables Cross-tabulations: technical points

Table 2.5. Per Cent Militant by Religiosity and i i Urban Negroes in the U.S., Always |nc|ude the percentage totals
- Always include the number of cases on which the
Grammar School High School College .
Mimey v 5 N v s N v s ¥ percentages are based (the denominators)
Militant 17% 2%  32% 34%  32% 47% 38%  48%  68% Sometimes useful to add a total column
— R ® e 3 e 2@ “ Control variable should be put on the outside of
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% the tabulation, so that it changes most slowly
N (108) (201) (44) (96) (270) (138) (26) (61)  (49) (e.g_education)
Source: Adapted from Marx, 1967a: Table 6. “ Some categories are combined to improve clarify

*V=very religious; S=somewhat religious; N=not very religious or not at all religious.

and to avoid zero cells
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Table Style by Taylor & Francis

Table 4.1 Age and sex of population of Banbury Municipal Borough

Male Female
Age (years)
no. % no. %

04 1,340 1.0 1,250 98
5-14 1,670 13.7 1.750 137
1519 950 78 1.120 87
20-4 830 68 820 64
25-44 3420 281 1310 259
45-59 2200 18.1 2260 17.7
60-4 600 49 700 55
65+ 1,140 94 1.580 123
Total 12150 99.8 12,790 100.0

Sources: GRO 1966 10 per cent sample census

Note: It not possible to extract the Banbury and District survey area from the 1966 sample census
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Pie Chart

For nominal and ordinal variables
Size of the slice represent the share of ca
in a specific category (sum=100%)

Othy
Free housing 3_5§:s
41%

Source: 1996 Survey.
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Clustered Bar Chart
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Figure 2. Reasons for migration of females, compared to malés, in percentages, Source: SSB (1994)
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2. Visual Representation (Graph)

Pie chart
Bar chart
Histogram
" Frequency curve
" Box plot
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Bar Chart

" For Nominal & Ordinal Variables Only

" Height of bars represent number of cases| or
share of cases

0

Count

Mesiog 10 200

GENDER
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Stacked Bar Chart

Private
g or

Others
Ny Housing
§ Bureaux

af

<5k 5-10k ' 10-15k ' 15-20k 20-25k 25k+
Household income (yuan/year)

Figure 7. Housing choices by household income in the rental sector, 1996.
Source: 1996 survey.
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Histogram

For continuous measures

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

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

Histogram

For continuous measures

% 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

Histogram: Interval Width

Penn 56 RGDPCH 1990 e

S0, eu= 431568 2
Mean= 45104 510 Dev= 401558
N=15200 ean= 8104

% o, 0,

0 %0 % %o % Yo

Frequency

0 470 W00 1IN0 15500 187500

Penn 56 RGDPCH 1990 Penn 56 RGDPCH 1990

Narrow Wide
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or

Height of bar represents number of cases|or

Histogram (Example)

05 -‘

04 4
Frequency

Relative

0.3 4

0.2 A

01

1

0029 3059 60-89 9.0-119 120-149 150-17.9 180-209
Murder Rate (per 100,000)
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Histogram: Interval Width

Relative Relaive

o Frequency
Freq 04

o

o 0

o

00
o —
0029 3059 6089 90119 120-149 156179 180209 00-69 70-139 140-209

‘Murder Rate (per 100,000) ‘Murder Rate (per 100,000)

Narrow Wide
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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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Frequency Curve

Relative Relative

lL u
Skewed to the Skewed to the
right left

Income: Exam Score

Figure 38 Skewed Frequency Distributions
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Box Plot

Measure both central tendency and “spread”
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Sample vs. Population Distributign
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Frequency Curve

Right
10
z
Point of
g Peak inflection g s Point of
H Right 2 inflection
2 shoulder K]
k] Right H
tail 3
0
x Scores x Scores

(a) Frequency curve (b) Ogive
Figure 3.1 General curve description.
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B OX P I Ot Outlier: > 1.5 IQR above upper quarter or below lower quartild

20 1 ~
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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

GOG502/PLN504 Yougin Huang

GOG502/PLN504_Yougin Huang

GOG502/PLN504 Yougin Huang

GOG502/PLN504 Yougin Huang

GOG502/PLN504_Yougin Huang

" Using line symbols

" Using areal symbols

Mapping
" Using point symbols to map distribution
— Isoline map (contour map)

— 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
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