BE540 Topic 1. Summarizing Data Computer Illustration: STATA

BES540 - Introduction to Biostatistics
Computer Ilustration

Topic 1 — Summarizing Data
Software: STATA

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.

Obijective:
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 Illustration: STATA

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

1. 2. Choose correct directory where you save the data, select the .DAT
File > Import Files > Unformatted file “GEYSER”. Click OPEN.
ASCII data

Lookin: [ 3 RA [=] ok E2-

Edit Prefs Data Graphics Statistics User Window Help

Open... Ctrl+0 ] | | ~g _stata.doc
oy 3 o8 7 |20
e - A chigelow. vcf
Save As... shift+Ctrl+5 i
D'ZVE < ' gh" RECT @ dusterproject-es.enl
Fiename. .. N 1o yser 1.dat
= R ) 1% P inlist. enl
.',"_~ li heng and eric loken, pdf
ASCII data created by a spreadsheet & nolist.enl
Expart ¥|  ASCII data in fixed format Desktop Iﬂ '
e —— ASCII data in fixed format with a dictionary JrEf-dUC
sthe oot Unformatted ASCII data - T ref.pdf
N\ S 'E sum of dependent bernoulli random variables and disease dustering. pdf
Print Results... ”/ 71 Minitab, doc
. I}
Exit Alt434 byserl .dat" My Documents 771 _stata.doc

-,'__-.The interpretation of interaction in contingency tables .pdf
E ? g Type: Microsoft Word Document
Date Modified: 2005-9-29 8:54
Size: 1.50 MB
My Computer  File name: eyser] dat j Open |
7=  Fiesof type: A7) ~| Cancel
2. Input variable names: Index, Duration, Interval in the “infile-Import unformatted ASCII data” frame. Click
OK.

M infile - Import unformatted ASCII data &l

Main l'rf,-"ln ]Op’[ionsl

ASCIl dataset filename:

|C:"-.F-b'—‘\"-geyser1 dat Browse...
/ Mew variable names:

|index duration interval

[ Replace data in memorny

@ ﬂ 0K | Cancel | Submit |

Data set (222 observations) is imported to STATA. You should see the following worksheet by click DATA>Data
eidtor:

BE¥ Seata/SE 8.0
File Edit Prefs Window Help

=3l 8| o s@= 3O |

Il Stata Editor

Preserve| Hestore

index[11 = [1

index duration interval
1 4.4 78
2 1 3.9 74
3 1 4 68
4 4 76

Page 2 of 11



BE540

Topic 1. Summarizing Data

Computer Illustration: STATA

2. Obtain a Histogram of Interval Times.

Menu > Graphics> HISTOGRAM... > enter variable name, OK > Click OK

k5 Stata/SE 8.0

=@l 8 ¢

You should see:

File Edit Prefs Data Beguge-@ Statistics User Window Help

M histogram - Histograms for continuous and categorical variables

Man |8y |#n | Weickts | Nomal densiy | KDE | Barlabls | Y- | X-xis | Tide | Capton | Lagend | Oversll |
Variable: % Cortinuous data Bar
- interval " Discrete data r El Gap between bars (percent)
Twc-u;'a; graph (scatbe':pulotr line, ete.) . S Pl colo: [ =]
Qwerlaid twoway araphs )
'y grap e Qutline color: ’m
Bar graph Lower limit of first bin Outine e |Defout -
Horizental bar
Y-axis
Dot plot & Densty
Pie chart  Fraction
" Frequency
Histogram
a9 oK Canosl Submit
o
O -
q‘ —
<
™
S
>
=
(2}
(=
a
N
O -
—
o
O —
T T T T T T
40 50 60 70 80 90
interval

This histogram is generated with STATA default settings. If you like, you can revise the format by click Graphics>
HISTOGRAM.... . The following are some examples of how to change graph options.
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Click tab “title”, change plot title:

M histogram - Histograms for continuous and categorical variables

Main ] By ] iffin ] Weights ] Nomal dens'rty] KDE ] Bar labels ] Y-Fods ] Holois e ]Caption] Legend] Ovemll]

Title: Subtitle

|Histog|a of interval times |

Size: m Justify: m Size: 'm Justify: m

Color: m Alignment: m Color: ’m Alignment: m
Position: ’m Margin: I—L| Postion: m Margin: I—L|

Orientation: ’m Line gap: '7 Orientation: m Line gap: '7

[~ Inside plot region ™ Inside plot region

[~ Span width of graph [ Span width of graph

[oefast -] [oefaut -]
[ocfast -] [ocfaut <]
I v [

r~ r~

g ﬂ QK Cancel Submit

click on X-axis tab, you can change X scale such as label, range, etc.

M histogram - Histograms for continuous and categorical variables

Main ] By I if/in 1 Weights 1 MNormal dens'rtv] KDE I Bar Iabels] Y-fods  Xofeds ]Tille ] Capiion] Legend I OVEIEI"]

Title Ticks / Lines
| |Ma]nrt|cks ﬂ Major tick options

/' P e IV e Rl | gl

/ Color: ’m AMignment: ’m Custom: ‘ ﬂ
Crientation: ’m Margin: ’—L| Position: ’m Color; m

Title gap: ’7 Length: ’7 Angle m

™ Box Hide tick: ’m Format ’7 j
’—_l ’—_| Hide label: | Default hd Label gap ’7
’—_| r~ [ Value labels Label size ’m

[ Alt. labels
Scale options I Grid
M [ I Hdowss

I &
Color: | Defautt - [~ Log :I :|
/ Outer gap: I Reverse :l

[24R] oK | cCancd | sSubmt |

Change Y-axis setting by the same way.
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Finally, the revised histogram looks like:

30 40

Freq of interval
20
|

10

Histogram of interval times

40 50

60

T
70 80 90
intenval of time

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

... > Type file name and select picture format > SAVE

Save Stata Graph File 2]
Savein: |3 RA ~| =5 B
©
My Recent
Documents
Desktop
My Documents
L
My Computer  Filg name: “ gph j Save
iT=—=y  Saveastype [ stata Graph (* goh) ~| Cancel

As-is graph (".gph)
Windows Metafile (*.wmf}
Enhanced Metafile {*.emf)
Portable Network Graphics {* png)
PostScript {* ps)

Encapsulated PostScript {* eps]
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4. Instead of a histogram, we might have constructed a stem-and-leaf diagram.

Put “stem interval” in “Stata command” window and return.
M Stata Command

You should see the following in the SESSION window:

Remarks.

O01i111111413413111
22233333
44445555

6RET??7Y

8887

000011111

2223

666777

88997

Q000011111
22222333333333
44444555555555555555
BEBEGEGRER??????Y
BEBBHER9997
QOOOOOO000000111111111
222222222233333333
4444444445

6HGHG6Y

B8B9?7

000111

3

45

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 > Graphics > Boxplot ..., OK > Choose variable “Interval”, SELECT, OK.

You should see

100
1

80
!

60
!

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 > Graphics > Scatterplot matrix, enter INTERVAL , DURATION, OK.

=@ & o

8889
00001141
2223

666777
88999
00000111
22222333
444445555
666666666

You should see

Remarks

55 Stata/SE 8.0
File Edit Prefs Data Jeghls@ Statistics User Window Help

Twoway graph (scatterplot, line, etc.)

Overlaid twoway graphs

Bar graph
Horizental bar
Dot plot

Pie chart

Histogram
Box plot
Horizontal box plot

Scatterplot matrix

Diybu%&al araphs

M graph matrix - Draw scatterplet matrices

Main |By | Xews | Yds | Tgé | Castion | Overal |
Required
Varizbles ‘imerval duration
I~ Lower triangular half only Scale text ‘T if | Create...
Markers [~ Marker labels Diagonal labels
Symbol: [ Defak - [ [ 2|
Size: | Default - Size: | Diefautt - Justify: | Default A
Color: |Defaut = Color: | Defautt - Alignmert: | Default hd
Jitter: |0 j Placement: |Default - Orientation: | Default =
I Draw box around label
r
g ﬂ 0K Cancel Submit
2 4 6
1 1
-100
()
@ [ ]
Qe "
..... @ °
L]
o © "9 - 80
(Y (_J
.
® o® « 8%
([ ]
o 8°e . -60
L °®
[ ]
~40

T
100

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.

Enter “gen durgrp=1 if duration >3” and “replace durgrp=0 if duration <3”.

M Stata Command I Stata Command

gen durgrp=1 if duration >3 replace durgrp=0 if duration <3

This function is to create new variables from existing variable. “Duration” is the existing, and “Durgrp” is the new
variable.
If Duration > 3 minutes, Duration group is 1, otherwise, Duration group is 0.

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>Graphics > BoxPlot... >entere Interval, Click by>Input “Durgrp”, OK.

M graph box - Box plots

Il graph box - Box plots

Main ]D‘uer By Boxes Outsides] Mizc. ]‘1

Main ]D'n.rer ] By ] if /i ] Weightsl Box

By controls

Variables: Vanables: ||:|urgr|:|
iinterval ¥ [ Graphtotal Style: | Defaut -~
[ Graph missing Margin: | j
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Separate box and whisker plots:
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Graphs by durgrp

Page 10 of 11



BE540 Topic 1. Summarizing Data Computer Illustration: STATA

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

Menu> Statistics > Summaries, Tables, &Test> Summary STATISTICS. > Summary STATISTICS, OK.

58 Stata/SE 8.0
File Edit Prefs Data Graphics Eirlis8 User \Window Help

sla] 8| ¢ o miE T N N

Tables 3
Classical tests of hypotheses 3
Monparametric tests of hypotheses  #
Distributional plots & tests

Poisson CI calculator

{1992 ; Count outcomes
Categorical outcomes Crrdiatons i
rgrp=1 i . orrelations & covariances 5
- do durgrp=1 if durat Selectonmodels b e orelatons & ik =

Confidence intervals
Normal CI calculator

Linear regression and related »
Binary outcomes
Ordinal outcomes

Binomial CI calculator

v vy

. bysort durgrp: summarize interval

-» durgrp = 0
Uariable Mean Std. Dev. i 2
interval \ 54.46269 6.298938

-» durgrp = 1

Variable Mean Std. Dew.

interval 78.2013 6.895%466

b

- durgerp = .
Uariahbhle ; Mean Std. Dew.

interval 78.2013 6.895466

-» durgrp = .

Variahle L Std. Dev. i
interval

more

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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