BE540 Topic 1. Summarizing Data Computer IHlustration: MINITAB

BES540 - Introduction to Biostatistics
Computer Ilustration

Topic 1 — Summarizing Data
Software: MINITAB

A Visit to Yellowstone National Park, USA

Source:
Chatterjee, S; Handcock MS and Simonoff JS A Casebook for a First Course in Statistics and Data Analysis. New
York, John Wiley, 1995.

Setting:
Upon completion of BE540, you decide to take a vacation to the United States. Of particular interest is seeing an

eruption of the famous "Old Faithful” geyser at Yellowstone National Park. Unfortunately, your time is limited and
you do not wish to miss seeing an eruption.

This worked example illustrates descriptive analysis of a data set of 222 interval times between eruptions of the Old
Faithful Geyser, measured during August 1978 and 1979.

Data File:
GEYSER1.DAT - This is a data set in ASCII format.

Description of Data:
There are three variables, in the following order:

INDEX - An index of the date of the eruption. We will not be using
this variable.

DURATION - The duration of the eruption in minutes.

INTERVAL - The length of the interval between the current eruption and
the next eruption.

Objective:
Describe the pattern of eruptions and predict the interval of time to the next eruption.
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BE540 Topic 1. Summarizing Data

Computer IHlustration: MINITAB

1. Read in the ASCII format data ‘GEYSER1.DAT’:

1

. 2.
File > Other Files > Import Special Text ...

Input variable names: Index, Duration, Interval in the “Import
Special Text” frame. Click OK.

]

File Edit Data Calc Stat Graph Editor Tools  Window Help Import Special Text
[ mew... Chrl-+] 44 ® P
A y
[ = open Project... Chrl+0
r E Save Projeckt Chrl+5
Save Praject As...
Jec 4
Projeck Description. ..
L for help.

tﬁ" Cpen Worksheet. ..

Save Current Worksheet
Save Current ‘Worksheet as...
‘worksheet Description. ..
Close Worksheet

. Query Database (ODEC). ..

Store data in column(s]:

Index Duration Interwal

™~

Format...

+ Replace any existing data in these columns
" Append to any existing data in these columns

Cpen araph...

Cither Files 4 Import Special Text. ..

_ setect |
Help

Export Special Text...

t & Print Workshest. .. Chrl+P

:

Run an Exec...
h

C6

T

o]

Cancel

3. Choose correct directory where you save the data, select the .

DAT file “GEYSER”. Click OPEN.

Import Text From File

Look ir: | I Bigelow

~| = @k E-

Open |

A J gevser
My Fecent Type: DAT File
D ocurnents Date Modified: 2004-9-258 23:46
- Size: 4.44 KB
7 }
Desklop
My Documents
My Computer
File name: |geyset ﬂ
My Metwork  Files of tupe: [Data Files [~ DaT) ~]
Places

Cancel

Help |

Data set (222 observations) is imported to MINITAB. You should see the following worksheet:

@Worksheet 1 e

il C1 c2 c3 c4
Index |Duration| Interval

[ 1 44 78

2 1 39 74

3 1 40 B8

1 1 4.0 7B

5 1 35 an

c5 c6 c7 C

Page 2 of 11



BE540 Topic 1. Summarizing Data Computer IHlustration: MINITAB

2. Obtain a Histogram of Interval Times.

Menu > GRAPH > HISTOGRAM... > Choose histogram type, OK > Click the interested variable, SELECT, OK

Histogram - Simple

- - . 1 Index Graph w:
Simple wfith Fik C2  Duration m

C3  Interval

Skak | Graph Editor Tools W
|_ Scatterplat, ..
-

[ :
Matrix Plat. .. “w/ith Outline m\
-ﬂ-__# Margigal Blat, . and Groups and Groups
2 Sca
—— dlh| Histagram...
tion Multiple §

42 Dotplot,.,
3.4 .
43 3|°l= Stem-and-Leaf, ..

124

Help | oK Select

You should see:

Histogram of Interval

25 1

20+

Frequency
[y
n

10+

I:I I_ T T T T
45.0 325 a0.0 ar.5 75.0 323 Q0.0
Interval

This histogram is generated with MINITAB default settings. If you like, you can revise the format by simply double
clicking on the part you want to change. The following are some examples of how to change graph options.
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Computer IHlustration: MINITAB

Double click title “Histogram of Interval”, change plot title:

/': Histogram of Interval Times :

304 Edit Title

Forit lAIignment

Font: Style Size:

|ésial ¥ Bold 12
Aial ”~ I Italic 12 ”~
Arial Black 14
Aial CE I Underline 18
Arial CYR 18 v
Avial Greek
Arial Marrow X
tiial TUR v Preview

Color: | Automatic AaBbCcXxYyZz

*Text:
|Histogram of Interval Times|

Double click on X-axis label, you can change X scale such as interval number, midpoints position, etc.

Histogram of Interval Times

]

N
on
1

Edit Scale
> 204 -
5 Interval Type
E— 154 f* Midpaoint
a " Cutpaint

Intereal Definition
™ Automatic

F
5
1
|

™~ \f; Midpaint/Cutpoint positiong:

" Mumber of intervals:

Scale ] Show  Binning MSI Labels] Font ] Alighment

45:93/6

B/

Change Y-axis setting by the same way. You can change the frequency plot to percentage histogram: double click
Y-axis label, click “TYPE” in Edit Scale frame and check “Percent”. So Y-axis label represents percentage of all

222 observations.

Histogram of Interval Times

| —.

S0
Edit Scale

40

Scale Type

[
£ .
/gg [~ Accumulate values across bins

Scale ] Show  Twpe Attlibutes] Labels] Fant ] Alignment
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Finally, the revised histogram looks like:

Histogram of Interval Times

25

20 4

=
on
1

Frequency

10 4

Remarks

57 69 21 Q3
Interval

The interval times are in the range of 40 to 100 minutes, approximately.
There appears to be two groupings of interval times.

They are centered at 55 and 80 minutes, approximately.

Interestingly, there is a gap in the middle.

3. Save this histogram as a picture that you can print directly or that you can insert into

a document such as this one.

Go to Menu > FILE > SAVE GRAPH AS ... > Type file name and select picture format (.jpg) > SAVE

ky Conputer

My Metwark,
Places

File name:

Save as type:

|Hi$t|:|grarn aof Interval times ﬂ Sawe |

|Minitab Graph [*.MGF] Cancel

Minitab Graph [*.MGF)
JFEG 24 bit color [FJPG] Help

PHG Color [*.PNG]
PG High Color [*PRG)
TIF Black & white [“TIF]

TIF Colar [ TIF)
Wwhindniws RMP Rlack & kit 1% RBPY

PMG Black & White [".F'NG]
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4. Instead of a histogram, we might have constructed a stem-and-leaf diagram.

Menu > Graph > Stem-and-Leaf ... > Highlight “Interval”, SELECT, OK.

Stem-and-Leaf

B - Untitled E12 gﬂ:im Graph wariables:
C3  Intereal
Data Calc  Skak | Graph Editor Tools  ‘Window  Help \\
% g@ " Scatterplat... ﬁ
Makrix Plat. .. —
Elil Marginal Plat. .. - By variable: I—
ﬂh Hiskogram. ..
i . - [ Trirm autli
i Dokplok,
a5 Stem-and-Lesf. ..
= Increment; Ii
/If-; Probability Plat. .. Select

You should see the following in the SESSION window:

Stem-and-Leaf Display: Interval

Stem-and-leaf of Interval N = 222
Leaf Unit = 1.0

Remarks.

COoooo~N~NoOOUTUO A~ B

234

55788999

0011111111111111222333334444

555566677778889

0000111112223

66677788999

00000111112222233333333344444
55555555555555566666666667777777788888889999
0000000000000111111111222222222233333333444444444
5666666788899

00011134

5

You can see that a stem and leaf diagram is very similar to a histogram. However, we can also see that the
minimum and maximum interval times are 42 and 95 minutes, respectively, and that the median time
is 75 minutes.

The column of numbers to the left of the stem and leaf diagram is
from the bottom - a cumulative frequency from the bottom and up.
from the top - a cumulative frequency from the top and down.
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5. In this example, a Box and Whisker plot is not very informative. Let's see why.

Menu > Graph > Boxplot ... > 1-Y Simple , OK > Choose variable “Interval”, SELECT, OK.

You should see

Boxplot of Interval

100+

90

80

704

Interval

60

504

40

Remarks:

Both the histogram and stem and leaf summaries suggested that there are two groups of interval times. This
cannot be seen in a Box and Whisker plot.

Box and Whisker plots are excellent for summarizing the distribution of ONE population. They are not
informative when the sample being summarized actually represents MORE THAN ONE population.
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6. We have information on duration of eruption also. One possibility is that the duration of the current
eruption is a predictor of the interval time to the next eruption. To investigate this possibility, construct a
scatter plot of interval time versus duration. Plot the predictor DURATION on the horizontal axis (X) and
the outcome INTERVAL time to the next eruption on the vertical axis (Y).

Menu > Graph > Scatterplot ... > Simple, OK > Select INTERVAL in Y, DURATION in X, OK.

Scatterplot - Simple
Scatterplots L1 Index Y variables| X variables |~
L2 Duralion 1 Interval
“With Regression nterva 2
Simple “With Groups  With Rearession  and Groups \
. ” 5 ; \
ow . b i
- - < >
Wiith With Connect
Connect Line  and Groups Scale... | Labels... |
‘ /' ‘ ///G'ﬂ ~—— ultiple Graphs... | ['ata Options... |
Help | K. Cancel Help 0K
You should see
Scatterplot of Interval vs Duration
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> . * 8o
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’ °
40
T T T T T T T T T
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
Duration

Remarks

The scatter plot confirms a suspected positive association. Longer duration times appear to predict longer
intervals to the next eruption. Interestingly, the scatter plot still suggests that there are two distinct
subgroups, distinguished by durations of less than versus greater than three minutes.
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7. Create a grouped measure of duration and construct separate box and whisker plots of interval times for
the interval times that follow eruptions less than 3 minutes in duration and the interval times that follow
eruptions greater than 3 minutes in duration.

Menu > Data > Code > Numeric to Numeric ... > Code data: Duration, Into Col: Durgrp, set conditions, OK.

e - Numeric to Mumeric
Code data from columns: . . . .
< nde= st This function is to create new variables from
€1 Derorval — existing variable. “Duration” is the existing, and
[Durgrp «— “Durgrp” is the new variable.
Original values [eg, 1:4 12]: New:
[2:8 [1
AN
EE (o

If Duration > 3 minutes, Duration group is 1,
otherwise, Duration group is 0.

P

Help | OK | Cancel |
Note: You have just created what is called an
indicator variable to indicate a duration time that is greater than 3 minutes. It is equal to O for all
durations less than 3 minutes and is equal to 1 for all durations greater than 3 minutes. Indicator
variables are also called dummy variables or design variables.

Menu>Graph > BoxPlot...>Multiple Y Simple, OK>Select Interval, Click Multiple Graph...>Input “Durgrp”,
OK.

plot - Multiple Y's, Simple

El og Graph variables: /
B1X 12 Interval /

A b xplot - Multiple Graphs
Multiple ¥'s Iy Wanables ¥
Simple “with Groups Tl Index By wariables with groups
b éé / S el Dugrl
C4  Dwrgp ; ;
Py 1\(12 Iﬁg Scale, | Labels. By varables with groups

Muitiple Graphs... | Data Option:
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Separate box and whisker plots:

Boxplot of Interval

100+

90+

801

704

Interval

60+

501

40

X %

Panel variable: Durgrp
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10. Finally, let's look at some numerical summaries, classified by the two groups.

Menu> Stat> Basic Statistics > Display Descriptive Statistics> Input INTERVAL, by DURGRP,
STATISTICS. > Choose summary statistics in the list, OK, OK.

Variables:

el Descriptive Statistics - Stah}k{cs
Mean Trimmed mean N nonmissing
SE of mean N missing

N total

Cumulative N
Percent
Cumulative percent

Standard deviation
variables [optional):

D\Xirp

Variance

CUREURE RO

CUREARCUREY

Coefficient of variation

CUREURE AR I

Iv First quartile v Sum of s\quares
v Median v Skewness
¥ Third quartile v Kurtosis
¥ Interquartile range v MSSD
g Statistics... | Graphs... | LiETD e | Cance]l
Descriptive Statistics: Interval
Total
Variable Durgrp Count N N* CumN Percent CumPct Mean SE Mean
Interval O 67 67 (0] 67 30.1802 30.180 54.463 0.770
1 155 155 0 222 69.8198 100.000 78.161 0.554
Variable Durgrp TrMean StDev Variance CoefVar Sum Sum of Squares
Interval O 54_.230 6.299 39.677 11.57 3649.000 201353.000
1 78.281 6.891 47.487 8.82 12115.000 954237 .000
Variable Durgrp Minimum Q1 Median Q3 Maximum Range I0R
Interval O 42_000 51.000 53.000 58.000 78.000 36.000 7.000
1 53.000 74.000 78.000 83.000 95.000 42.000 9.000
Variable Durgrp Skewness Kurtosis
Interval O 0.85 1.92
1 -0.34 1.04

So, what should you do? If you arrive to Old Faithful just after an eruption of less than 3 minutes, with 95%
confidence, your waiting time to the next eruption will be between 53 and 56 minutes. Alternatively, if you
arrive just after an eruption of greater than 3 minutes, with 95% confidence, your waiting time to the next
eruption will be between 77 and 79 minutes.
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