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If you missed the first 2 classes...
• Class policies & assignments are on the

course website:
http://www.stat.ucdavis.edu/~kpollard/sta13/

• Email: s13b@wald.ucdavis.edu
• Come to office hours if you have questions.



Announcements
• Lecture

– A lot to cover, so need to keep up material/week
– You will need to read the text and do homework

carefully! Topics not covered in lecture could
still be on the exams.

• TA changes
• Sections meet this Thursday
• Homework 1 due Thursday in section
• Ming’s OH is 5pm this Friday



Chapter 2
• Experimental design

– Controlling for extraneous factors
• Direct control
• Blocking
• Randomization
• Replication

– Control groups & placebos
– Blinding



Variables

Explanatory Response

Extraneous Treatment ?

Terminology in Experiments

• Explanatory variables also known as factors.
• A treatment or experimental condition is a

particular combination of values of the
manipulated factors of interest.



Controlling Extraneous Factors

1. Direct Control
– Extraneous factor set to a fixed value in all

treatment groups.
2. Blocking

– Identify groups ("blocks") with the same
value of the extraneous variable,

– Try all treatments in each block.
– Only works if extraneous factor and treatment

are not confounded.



Controlling Extraneous Factors

If an extraneous factor can not be controlled
directly or measured easily for blocking...

3. Randomization
– Assign subjects randomly to treatments or

treatments randomly to trials.



Example Experiment
response=plant height
treatment=application of “snail-be-gone”
extraneous factors=water, location in field
Design:
1. Control for water directly.
2. Control for location in field by blocking.
3. Randomize plants within blocks to

treatment or control (no snail-be-gone).



More Experimental Strategies

• Use a control group that receives reference
treatment or a placebo treatment.

• Hide treatment assignments from:
– subject=single-blind
– subject & data collectors=double-blind

• Use a sample size that allows for
replication, so that there are multiple
observations per treatment.



• Univariate data plots:
– dot plot
– stem-and-leaf
– bar chart
– pie chart

• Frequency distribution
• Relative frequency distribution

Chapters 1 & 3

Categorical data

Numeric data



Univariate Data Plots
Numeric Data

1. Dot plot
– Horizontal axis=data value,
– Place a dot above the value for each

observation, stacking dots for repeated values.

0 1 2 3 4 5 6

# of students
with this many
homework
problems done



Univariate Data Plots
Numeric Data

2. Stem-and-leaf Display
– Stem (left of line)=first digit(s)
– Leaf (right of line)=remaining digit(s)

Data: 35,62,44,52,34,43,1,36,55,63,40,4,29,2,47,3,18,25,49,31,42

0     1  4  3  2

1     8

2     9

3     5  4  6  1

4     4  3  0  7  9  2

5     2  5

6     9  5

stem: Tens digit

leaf:   Ones digit



Univariate Data Plots

Categorical Data
3. Bar chart

– Height of bars determined by frequency or
relative frequency.

4. Pie chart
– Slice size (in degrees) is determined by

relative frequency.



Frequency Distribution
Number of times a category appears in data.
Example: Political party of students in STA13
Data=R,D,G,I,D,R,R,I,D,R,D,L,R,G,D,D,G

2
1
3
6
5

Frequency

Independent (I)
Libertarian (L)

Green (G)
Democrat (D)

Republican (R)
Party



Relative Frequency Distribution
Proportion of times a category appears in data.

2/17=0.1182Independent (I)
17

1
3
6
5

Frequency

1.00

1/17=0.059
3/17=0.176
6/17=0.353
5/17=0.294

Relative Frequency

Total

Libertarian (L)
Green (G)

Democrat (D)
Republican (R)

Party



Example Plots (Excel)
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Frequencies for Numerical Data
• Discrete data (e.g. counts) can be treated

like categorical data if the number of
discrete values is not too large.

• Continuous data and discrete data with many
values need to be grouped into intervals that
can be treated like categories. This is some
times called binning the data.



Frequency Distribution
1. Discrete numerical data

– Number of times a count appears in data.
Example: Number of classes this quarter
Data=4,1,2,4,3,3,4,5,4,4,5,3,3,4,1,4,3,4

2
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5
4
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2
1

Classes



Frequency Distribution
1. Discrete numerical data (cont.)

– Use intervals if too many discrete values.
Example: Number of homework problems done
Data=9,0,4,1,0,3,10,11,0,13,0,4,15,0,0,5

60
41 to <5

1
3
2

Frequency

15
10 to <15
5 to <10

Problems done

How to pick 
intervals?



Frequency Distribution
2. Continuous numerical data

– Number of times an interval appears in data.
Example: Miles to your home town.
Data=100.999,431.56,287,455.96,0,88.1

0300 to < 400
2

1
1
2

Frequency

400 to < 500

200 to <300
100 to <200

0 to <100
Miles


