Chapter 2 — Descriptive Statistics
Organizing and Summarizing Data

Tvypes of Variables:

Quantitative (Discrete & Continuous Variable) Numerically valued data.
Qualitative — a non-numerically valued data (arithmetic operations do not make sense).

Examples for the different types of variables:(weight, time, number of TV's in the
house, number of m&m's in a bag, marital status, color of hair, ....)

Section 2.1 Organizing Qualitative Data

Tabular Summaries: A frequency distribution lists each category of
data and the number of occurrences for each category of data.

The relative frequency is the proportion (or percent) of observations
within a category and is found using the formula frequency/Total.
Multiply the relative frequency by 100 to turn it to a percent frequency.

Frequency and Relative or Percent Frequency Distributions
Example-1 : (Qualitative Variable) The party affiliation for 40
students in math 2620 is given below.

Democratic Republican Republican Democratic Democratic Republican Republican Republican
Republican Republican Republican Republican Republican Republican Democratic Democratic
Democratic Democratic Republican Republican Republican Republican Republican Republican
Democratic Democratic Republican Democratic Democratic Democratic Democratic Other
Other Other Other Other Other Other Other Other

Party Frequency | Relative Freq. | Percent Freq.(%)
Democratic 13 13-0.325 32.5
Republican 18 1-0.450 45.0

Other 9 2=0.225 22.5
Total 40 0 _1 100%




Graphical Summaries: Two methods for displaying qualitative data are Pie
Charts and Bar Graphs.

Bar Graphs: A bar graph is constructed by labeling each category of
data on either the horizontal or vertical axis and the frequency or relative
frequency of the category on the other axis. Rectangles of equal width
are drawn for each category. The height of each rectangle represents the
category’s frequency or relative frequency.

Pie Chart: A pie chart is a circle divided into sectors. Each sector
represents a category of data. The area of each sector is proportional to
the frequency of the category.

Example-2 (Reference-Example-1)
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Below is the solution to # 8 on homework-“Section 2.1 and 2.2 Online —
MyStatLab”.

Using the TI 83/84 Calculator to do homework problem #8

Stat, 1:Edit and then enter the data in L1.

2 and Y to access the STATPLOT, Chose 1 for Plot 1, put cursor on “ON” and
enter to turn on Plot 1, move arrow down and chose the Histogram (newer
calculators the graphs are in one row), then move the cursor to the XList: and do 2™
and 1 to choose L1,

Flokz Flot2
h

then hit Window to adjust the data for the ndow, XminO, Xmax=6, Xscl=1,
Ymin=-1, Ymax=16, Yscl=1, Xres=1, then hit GRAPH, then TRACE to extract the
frequencies, move the arrow to the right to trace the rest of the frequencies.
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8. Aresearcher wanted to determine the number of televisions in households. He conducts a survey of 40 randomly selected
households and obtains the data in the accompanying table, Complete parts (a) through (h) below.
! Click the icon to view the table of television counts.

(a) Are these data discrete or continuous? Explain.

(O A. The given data are continuous because they can take on any real value.

The given data are continuous because they can only have whole number values.
@ C. The given data are discrete because they can only have whole number vz values:—
O D. The given data are discrete becauss Tay ciittake Oh &y tealvakie,

(b) Construct a frequency distribution of the data. ©22354422 / /
Televisions Frequency 1 / 3 Lf' 2 / / 2 22.
; 2 23 ¢bt221112]
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(c) Construct a relative frequency distribution of the data.

" Televisions Relative Frequency
0100 2/40 =
__O13FS 1$/4eo =

— 0300 IL/H0 = 0:30p

¥/do
__bio¥s 3/40 0,028

: /4 = 0.025

(Type integers or decimals. Do not round.)

9 R WM = O

{d) What percentage of households in the survey have three televisions?

I ?_.5 %
(Type an ifiteger or a decimal. Do not round.)

(e) What percentage of households in the survey have four or more televisions?

% QoS 10:08 =0y 0

{Type an integer or a decimal. Do not round.)

BB Vb o B LA o _FL . d_a ML AL . & _a ¥

Homework-Section 2.1 and 2.2 Online - MyStatLab



Section 2.2 Organizing Quantitative Data

Frequency and Relative Frequency Distributions:

Example-3 (Quantitative-Discrete Variable)
A nursery school offers programs for 4-year olds ranging from 1-
day-a-week program to 5-day-a-week program. To help in
planning, the school's director surveyed parents regarding the type
of program they prefer. The following data, which represents the
number of days, were obtained.

2 3 3 4 5 5 3 3 4 4 1 2
1 2 2 3 2 2 2 1 3 2 5 2

[\ I

Construct the frequency and relative frequency distributions and answer
the following.

(a) What percentage of parents prefer 2-day-a week program?
(b) What percentage of parents prefers 4-day-a-week or 5-day-a-week program?

Solution
In the data set there are 4-1s, 10-2s, 6-3s, 3-4s, and 3-5s with 26
total data items. For example, the relative frequency of the data
value 1 1s (4/26)100 = 15.4%.

Number of Days | Frequency | Relative Freq. | Percent Freq.(%)
1 4 0.154 15.4%
2 10 0.385 38.5%
3 6 0.231 23.1%
4 3 0.115 11.5%
5 3 0.115 11.5%
Total 26 1 100%

(a)  The percentage of parents that prefer 2-day-a-week program is 38.5%.
(b) The percentage of parents that prefer 4-day-a-week program or 5
day-a- week programis 11.5 + 11.5 = 23%.



Guidelines of Constructing a Frequency distribution and Histogram

Guidelines for Determining the Lower Class Limit of the First
Class and Class Width

Choosing the Lower Class Limit of the First Class

Choose the smallest observation in the data set or a convenient number slightly
lower than the smallest observation in the data set. For example, in Table 12, the
smallest observation is 8.28. A convenient lower class limit of the first class is 8.

Determining the Class Width

* Decide on the number of classes. Generally, there should be between 5 and 20
classes. The smaller the data set, the fewer classes you should have. For example,
we might choose 12 classes for the data in Table 12.

* Determine the class width by computing

largest data value — smallest data value

Class width =
number of classes
Round this value up to a convenient number. For example, using the data in

. . 19.43 — 828 )
Table 12, we obtain class width = ——————— = (.929. We round this up to 1

12
because this is an easy number to work with. Rounding up may result in fewer

classes than were originally intended.

Applying these gmdelines, to the hive-year rate of return data, we would end up
with the frequency distribution shown in Table 13.

Graphical Summaries

NOTE: Questions-What are we looking for
when we look at data?

a.  The shape of the distribution of
the data.

b.  The symmetry or skewness of
the data.

c.  The center of the data.

d.  The spread of the data.

)]
x




Table 12

Five-Year Rate of Return of Mutwal Funds

10.94 14.60 12.80 16.00 1193 15.68 913 13.40
10.53 13.98 13.86 1236 1354 9.94 13.93 13.63
14.12 14.88 1477 1313 828 19.43 12.98 13.16
12.26 1420 14,80 1326 1367 10.08 1486 A7
1217 10.26 1522 1356 1355 15.90 15,64 12800
Savmarcr: Wlornen g L oom

Approach To construet a frequency distribution, first ereate classes of equal width.
Table 12 has 40 observations that range from 8.28 to 19.43, so we decide to create
the classes such that the lower class himnt of the first class 1s 8 (a hittle smaller than
the smallest data value) and the class width is L There is nothing magical aboul the
choice of 1 as a class width. We could have selected a class width of 3 or any other
class width. We choose a class width that we think will nicely summarize the data. If
our choice doesn’t accomplish this, we can always try another. The second class has a
lower class imit 8 + 1 = 9, The classes cannol overlap, so the upper class limit of the
first class is 8.99. Continuing in this fashion, we obtain the following classes:

E—8.99
9-9.99

19-19.99

This gives us 12 classes. Tally the number of observations in e¢ach class, count the
Lallies, and create the frequency distribution. Divide the frequency of each class by
40, the number of observations, to obtain the relative frequency.

Solution Tally the data as shown in the second column of Table 13, The third column
shows the frequency of each class. From the frequency distribution, we conclude that
a five-year rate of return between 13% and 13.99% oceurs with the most [requency.
The fourth column shows the relative frequency of each class. So, 32.5% of the large-
blended mutual funds had a five-year rate of return between 13% and 13.99%.

Class Tally Freguency HKelative Freguency
i Five-year rate of return)

Kb ) I 2 240 = 0.05
2-9.99 [ F] 20 = 05
10=10.99 11 4 440 = 010
11-11.94 | 1 1540 = 025
12-12599 FHH | f a4l = 0L15
13-13.99 HHH HHHE 11 13 1340 = 0325
14-14.99 el 7 740 = 0175
15-15.99 1 3 340 = (LTS
lf—I6. 55 | 1 174 = (25
17-17.949 i 4 =
151599 /] W40 =0
19-19.99 | 1 140 = 0025




Using the T1 83/84 Calculator to do homework problem #9

Stat, 1:Edit and then enter the data in L1.

2 and Y to access the STATPLOT, Chose 1 for Plot 1, put cursor on “ON” and
enter to turn on Plot 1, move arrow down and chose the Histogram (newer
calculators the graphs are in one row), then move the cursor to the XList: and do 2™
and 1 to choose L1,

| ;ﬂ’:! CALC TESTS | —
iy - Eiﬁ”'@%mﬂg ; Flakz  Fluotz
tSortAL il i e ' afrf

JiSortOr
IClrList
:SetlUFEditor

then hit Window to adjust the data for the window, Xmin=100, Xmax=1399.9,
Xscl=100, Ymin=-1, Ymax=17, Yscl=1, Xres=1, then hit GRAPH, then TRACE to
extract the frequencies, move the arrow to the right to trace the rest of the
frequencies.

min=10mn
_ P L2000

Violent Crimes | Frequency Violent Crimes | Frequency
100-199.9 4 800-899.9 0
200-299.9 16 900-999.9 0
300-399.9 8 1000-1099.9 0
400-499.9 9 1100-1199.9 0
500-599.9 5 1200-1299.9 0
600-699.9 7 1300-1399.9 1
700-799.9 1




9. Violent crimes include murder, forcible rape, qu a]L 5 :
robbery, and aggmvgted ass_auk. The data to the ,3".? “=644.5 611.7 257.1 488.4 4039 177.3 261.1
right represent the violent-crime rate (crimes per 417.2_419.9 G167 261.8 202.9 665.9 229.9

100,000 population) by region of a cortain 524.3 119.6)287.8 338.8 490.2
country. Complete parts (a) through (f) below. 5.1 2353 5008 704.6 506.8 200.7
V. 333.7 508.6 467.7 156.9 2454 120.7

308.3_326.7 5097 314.9 383.2 234.3
fos T 6357 2872 2545 622.6 256.7 3357

676.3 297.3

AT /00
(a) If thirteen classes are to be formed, choose an app(‘opriate lower class limit for the first class and a class widtl

An appropriate lower class fimit for the first class is (1) [0 witha class width of 2) __JO£) -

(b) Construct a frequency distribution.

Violent Crimes Frequency Violent Crimes Frequency
100-199.9 800-899.9 (@)
200-299.9 900-999.9 (»)
300-399.9 g 1000-1099.9 *)
400-499.9 i 1100-1199.9 [»)
500-599.9 S 1200-1299.9 [P
600-699.9 i 1300-1399.9 l
700-799.9 |

Below are some videos how to create a histogram on TI 83 or 84.

https://mediaplayer.pearsoncmg.com/assets/sst5e 2 2 4 Histogram cont data by hand TI84

https://mediaplayer.pearsoncmg.com/assets/02 02 EX4 ti
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