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Data

 W’s and How
« Sample and Population of interest

» Variables
— Categorical versus quantitative



One categorical variable

* Graphs:
— Bar chart
— Pie chart
* Numerical summary:

— Frequency table
— Relative frequency table



Two categorical variables

» Conditional and marginal distribution
* Graphs

— Segmented bar charts

— Side-by-side bar charts

— Side-by-side pie charts
* Numerical summary

— Contingency table

— Different Percentages
. 3.23, 3.25, 3.27, Part I: 33



Rev 1 Prob 28, 30 (p. 148)

 Birth order related to major?
— What percent of these students are oldest or only children? (113/223)
— What percent of Humanties majors are oldest children? (15/43)
— What percent of oldest children are Humanities students? (15/113)

— What percent of the students are oldest children majoring in the
Humanities? (15/223)

Major Birth Order

1 2 3 4+ Total
Math/Science 34 14 6 3 57
Agriculture 52 27 5 9 93
Humanities 15 17 8 3 43
Other 12 11 1 6 30

total 113 69 20 21 223




Simpson’s Paradox

* Problem 3.38: Two delivery services

Number = Number of | Overall

Delivery Type of of late percentage of

Service Service deliveries = packages | late deliveries
Regular 400 12 (3%)

Pack Rats 5.60%
Overnight 100 16(16%)

Boxes R | Regular 100 2(2%)
Us 6%

Overnight 400 28 (7%)




One quantitative variable

« Graphs
— Histogram
— Stem-and-leaf plot
— Dotplot
— Boxplot

« Qualitative summary
— Uniform, unimodal, bimodal or multimodal?
— Symmetric?
« Transformation?
— Outliers?

* Numerical summary
— Five-number summary
— Center: mean versus median
« If the distribution is skewed to the right, which one is larger?
— Spread: Standard Deviation vs. IQR



Rev 1 Prob 34 (p. 148): Pay

* The 2006 National Occupational Employment
and Wage Estimates for management
Occupations

— For chief executives
 Mean = $69.52/hour
« Median > $70/hour

— For General and Operations Managers
* Mean = $47.73/hour
« Median = $40.97/hour

— Are these wage distributions likely to be symmetric,
skewed to the left or skewed to the right?



Shifting and rescaling

shift rescale

min X X
Q1 X X
median X X
Q3 X X
max X X
mean X X
variance X
stDev X
IQR X
range X




Problem B: Job Growth

» 20 cities’ job growth rates predicted by
S&P in 1996

Histogram of Predicted Job Growth Rates




Problem B: Job Growth (cont.)

Are the mean and median very different?

Which one is more appropriate?

— Mean or median?
— Std Dev or IQR?

f we subtract from these growth rates the
oredicted U.S. average growth rate of 1.20%,
now would this change the above summary
statistics?

If we omit Las Vegas (growth rate=3.72%) from
the data, how would you expect the above
summary statistics to change?

How to summarize the distribution of the data?




One guantitative variable and one
categorical variable

« Comparing groups
— with histogram, boxplot, stem-and-leaf plot

— Transformation when spread is too different
across groups



Normal model

« /Z-score and standard normal

* Nearly normal condition
— Normal probability plot

* Four types of problems

— Given parameters and data values (or z-score), ask
for probabilities

— Given parameters and probabillities, ask for data
values (or z-score)

— Given probabilities and data values (or z-score), ask
for parameters

— Given probabilities, data values (or z-score) and one
parameter, ask for the other parameter



Problem C: Winter Olympic 2002
speed skating

 Top 25 men’s and 25 women’s 500-m speed
skating times

— Mean = 73.46 sec
— SD =3.33 sec

 |If the Normal model is appropriate, what percent

of the times should be within 1.67 seconds of
73.467

— 1.67=0.5*sd, Normcdf(-0.5,0.5,0,1)
— Normcdf(72.19, 75.13, 73.46, 3.33)

 In the data, only 6% are within that range. Why
are the percentages so different?



Problem D: assembly time

Only 25% of the company’s customers
succeeded Iin building the desk under an
hour

5% said it took them over 2 hours

Assume that consumer assembly time
follows a Normal model

Mean=7?,6KSD="7
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Problem D: assembly time (cont.)

e Mean =1.29, sd=0.43

* What assembly time should the company
guote in order that 60% of customers
succeed In finishing the desk by then?

—InvNorm(0.6,1.29,0.43)



Problem D: assembly time (cont.)

 Mean =1.29, SD=0.43

 The company wishes to improve the one-
hour success rate to 60%. If the standard
deviation stays the same, what new lower
mean time does the company need to
achieve?

- Z-score = invNorm (0.6,0,1)
- Z-score = (1-Mean)/0.43
- Mean = 0.89



Problem D: assembly time (cont.)

- If we know that 25% of the customers
succeeded In building the desk in an houir,
and the mean time iIs 1.29 hrs. How do we
find the SD of the assembly time?

- InvNorm(0.25) = (1-1.29) / sd
-sd =0.43 hr



