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HW Exercise 1

The following is a frequency distribution for commuting times to work
(in minutes) for working adults in a c?unty in California.

Time Frequency
0to <5 5200 (59/az.100)
5to <10 18200
10to < 15 19600
15t0 < 20 15400
20to < 25 13800
25 to < 30 5700
30to < 35 10200
35t0 < 40 2000
40 to < 45 2000

Add a column to this table for relative frequency, and then create a
histogram for this data using relative frequency on the vertical axis.

L, - wlo%obv}e P
Total numbt i dsta polds 222,100
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HW Exercise 2

The following data represents total length of roads (in miles) in various
subdivisions in the US: 1280, 360, 3p50, #50, 11850, 3150, 5320, 3330,
b40, 2250, 2460, 11890, 4390, 3380, 3870, 2320, 5850,]510, 21100,
1340, 11250, 2400, 2700, 240, 1R40, 1000, 2400, 3150, 2730, 3060. The
data was used to help determine whether it would make more sense to
build power lines above ground or underground.

Construct a stem and leaf plot for this data using the thousands digit
as a stem. Then, contruct a histogram for the data using the classes 0
to < 1000, 1000 to < 2000, 2000 to < 3000, and so on.

We will construct this histogram using Microsoft Excel.




Histograms in Excel from raw data

@ First put the data entries in one column.

@ Then put the maximum values for each frequency class in another
column.

@ Click on “Data” from the top menu, and then “Data Analysis”
@ Select “Histogram” from the resulting menu.

@ You will be asked for a range of cells for the data, and another
range of cells for the bins. Input these using the format “top cell :
bottom cell”

@ This will create a frequency table. If you want a visual histogram
as well, check the box for “chart output”.
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Cumulative relative frequency tables

@ Suppose we have a relative frequency table for a set of numerical
data, broken up into frequency classes (or “bins”).

@ The cumulative relative frequency of a given class is the
percentage of the total data in that class as well as in all lower
classes. = F\)?\N\\ALA‘, Measw e ment's n QA dass lodﬂw/ o Wﬁ‘ to ‘1l\l€n (,1063 {-
e Cumulative réfative frequency tables can be made by hand, or +ota)

using Microsoft Excel. ﬂ
u/ﬂmen)fs
@ Additionally, a line graph, called a “cumulative relative frequency

plot” can be added to the historgram to represent the cumulative
frequencies.

@ The cumulative relative frequency plot has a point for each class
corresponding to its cumulative relative frequency. These [ points
bty
are connected by linés.
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Example from HW

Let’s look at the example from homework problem #2.

0 to 1000
> 1000 to 2000
> 2000 to 3000
> 3000 to 4000
> 4000 to 5000

Cumul ATIVE

Road length | Frequency | Relative frequency \ RELAT VL FREQUENY

7 .233 =713 1D

S 167 = §lw LoAr. 1612 00

8 267 ~ (30 | 400t UT 2661

7 233 ~7(30 | .g67xA% .50

1 .033 = 11?0 .Q00* .03 < L9433

2 067 - %30 RS %067 2 \

> 5000
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Percentiles

e ————

@ Percentiles give a way to help understand a numerical data set.

@ They tend to work better with larger data sets (e.g., height and
weight percentiles for children of a given age).

@ Roughly, the Nth percentile of the data set is the number below
which N percent of the data lie.

@ Turning this into a precise definition is done differently in different
books, but all methods give approximately the same answer (and
the more data there is, the better the answers approximate each
other).
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Percentile Calculation

We will use what is called the "interpolation method”

Suppose we have a data set with N entries, and we want to
calculate the Pth percentile.

First we arrange the data in ascending order.

Then, we calculate the rank R of the Pth percentile. This is done

with the formula
P

= W(
If R is an integer, the Pth percentile is simply the Rth data entry.

If R is not an integer, we look at the Rth and the (R|+ 1st data
entries, call these x and y. (¢4 f &>3.75, [osk af o M Mq‘
Let F be the fractional part of R. Then the Iﬁ\percentile is UJM%\

PFs x+Fly—x). ° v poloion’

R N+ 1).
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Consider a class whose scores on a quiz (graded out of 10 points) are

Score | Frequency

4 2

5 4

. . ) 6 3
given by the following frequency table: 7 3
8 2

9 3

10 3

Let us calculate the 30th and the 50th percentile of this data.
3o fornoile, Tz kot #of dethr polats = 2431342 L0
— 3R -" ‘30 (2ox\) = 2 a\s /(3 ¢thedvy 1" e,\’m’

3) gard: wsssqcem,ﬁ ‘5‘6‘1‘(‘1\“0(0 xLS \,6

M xeFly-x) = 5+ 3 (6- S\ -KSO“‘ percentfe.
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Percentiles and cumulative relative frequency

@ Percentiles are related to cumulative relative frequency.

@ In particular, if the cumulative relative frequency of a class is p,
then the 100pth percentile of the data should be roughly the
maximum of that class.

@ Let’s try this with the second example from the homework. We will
consider the cumulative relative frequency .4, corresponding to
the 40th percentile.

@ Without doing any calculation, what do we expect to be a good
approximation to the 40th percentile?

= G\O?Uj o™ pfruﬁﬁ\% Fo e aboat 2000
Wil do caledion next Hime.
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Homework Exercises

@ Using the frequency table from slide number 9 (the quiz scores),
add columns for relative frequency and cumulative relative
frequency.

© Construct a histogram for this data, as well as a cumulative
relative frequency plot.

© Calculate the 60th and 70th percentiles for the data.
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Thank you for your attention. Next week we will discuss measures of
central tendency. Class will again be one hour early (at 3:30)!

—_— T
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