PROBLEMS 2.1-2.3 & SOME COMMENTS ON GRAPHICS AND OUTLIERS

#1

#2

#3

START STATCRUNCH AND CLICK ON DATA

StatCrunch!

Data analysis on the Web

Home Explore w My StatCrunch w

My computer Rawy
Webaddress 1

2
Paste

3
Blankdata table (type itin) 4

g

Load a data set from: StatCrunch DiﬂLa | Stat| | Graphics | | Help |

varl war2 war3

vard

wa g

THEN CLICK ON LOAD DATA / FROM FILE

StatCrunch'

Data analysis on the Web

Home Explore ¥ My StatCrunch ¥

Load a data set from: [ statcrunch | [Data | [ Graphics | [Help |
Raw {EGELEE] 4 wars warg

My computer 1 Save data from paste
Web address j Data table »  sample data
Paste 4 Row selection 4
Blank data table (type it in) 5 Simulate data ’

8 Transform data

7
CLICK ON MY COMPUTER

Data analysis on the Web Home  Explore'w

MNeed help?

StatCrunch can load text or Excel files
(ending with .xls or .xlsx extensions) from
your local computer or from a WWW
address.

The uploaded file will be linked under your
My Data listing for easy access in the future.

If the first line in your file contains column
headings (variable names), then check the

Load data from file

Where is the file located?

= My compfeter
= WWW
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#4 CLICK ON BROWSE

StatCrunch

Data analysis on the Web

Home

Explore ¥

My StatCrunch ¥

Need help?

StatCrunch can load text or Excel files
(ending with .xls or .xlsx extensions) from
your local computer or from a WWW File:

Load data from my computer

address. [

| B[[Ewse »

The uploaded file will be linked under your
My Data listing for easy access in the future.

Use first line as column names:

#5 YOU SHOULD SEE A WINDOW THAT YOU CAN USE TO FIND THE FILE HOSPITAL.XLS ON

YOUR COMPUTER ... DOUBLE CLICK ON THE FILE NAME

Choose File to Upload

Look in: |E§x|s ﬂ Q2 Er
) Sair_lead.csv Hclass.xls lead s
| g“g’c'::iiifg Hlami_2000.xs Blcorn_295.csv Elead.zip
Hlanscombe.xls Elcorn_306.csv Ellife_table.x
DE{@ Hbirthweight.xls Efallos_online.xls ZLifeTableH
B pirthweight.zip Eltall 2008 _class.xls Ellvef.csv
2 Hlboneden.xls Elfall 2008 grades.xls Hlyef.xls
My Documents @——lboneden.zip @_]final_fall_ZOO?.xls @_]methyl_dc:[
Hlcardio.xls Hfinal_summer_06.xls Hmfhealth.xl
N @——lcardio.zip '%_]final_summer_ZU[]?.xls @_]midterm_fe
Hcars_co.xls Ehospital.csv Elmidterm_fz
l . IEJcartc:c:n_\.n.reigh‘f:-‘..:-(I:-‘. IgJhospi‘f xls 'g_]midterm_o
My Network B class.bak ) hospitaltzin Hmidterm s
Places Eclass.csv E)INFANT] Type: Microsoft Office Excel 97-2003 Worksheet
‘ Author: Mike Zdeb
< Date Modified: 11/13/2006 9:17 PM
= Size: 13.5 KB
! File name: | = opeErT ]
| Files oftype: |AII Files (") ﬂ Cancel
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#6 THE NAME SHOULD APPEAR IN THE FILE WINDOW IN STATCRUNCH ... SCROLL TO THE
BOTTOM OF THE PAGE AND CLICK ON LOAD FILE

StatCrunch'

Data analysis on the Web Home  Explorew My StatCrunch v

Need help? Load data from my computer

StatCrunch can load text or Excel files
(ending with .xls or .xlsx extensions) fram

your local computer or from a WWW File:

address. K:\stat552\xIs\hospital xls Browse...
The uploaded file will be linked under your

My Data listing for eacy arcace in the fifre Use first line as column names:

#7 YOU SHOULD SEE THE DATA IN THE STATCRUNCH SPREADSHEET (WHEN YOU SEE A
COLUMN HEADING THAT ENDS WITH A ">" THAT MEANS THAT THE LABEL IS LONGER
THAN WHAT CURRENTLY APPEARS ON THE SCREEN)

Data analysis on the Web Home Explore ¥ My StatCrunch ¥
Data Set Properties hospital.xls
(o]
. Row [In] DURATION 0= AGE GENDER (1f= 15T TEMPER= 15T WBC (x1= ANTIBIOTICS> BACTERIAC= SERWICE (11> varl0
Owner: mikezdeh@sc
1 1 ] 30 2 99 ) 2 2 1
Last edited: Sep 01, 2003 4 2 10 73 2 98 5 2 1 1
Size: 7598 £ 3 3] 40 2 99 12 2 2 2
4 4 " 47 2 98.2 4 2 2 2
Share: no g ] a piil 2 98.a 1" 2 2 2
Views: 0 ] 6 14 82 1 96.8 6 1 2 2
#8 CLICK ON STAT / SUMMARY STATS / COLUMNS
Data analysis on the Web Home Explore ¥ My StatCrunch ¥
Data Set Properties hospltal.xls
[Edit - Delete] [Statcrunch | [Data | [stat] [Graphics | [Heip]
3
Ower: mikezdeb@sc Row ID Summary Stats w TEMPER= 15T WEC (x1= ANl
dited 1 1 Tables »|  Rows 99 8
Last edited: Sep 01, 2003 3 3 . . ag 5
- ] Z statistics 4 Correlation 2 12
Size: 7598 7 4 Proporions ¥ | Covariance 982 P
Share: no 5 5 T statistics 4 984 11
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#9 CLICK ON THE VARIABLE

DURATION ... THEN CLICK ON CALCULATE

e o N S N R S I I

i/

& Column Statistics

Select Columns:

ID

DURATON OF HOSPITAL. .
AGE k

GEMDER (1/M, 2iF)

4

S

“
&

Where:

DURATION OF HOSPITAL...

|—0pti0na|—

Group by: |—0pti0na|—

o

~

ﬂ cancel |

| Hex1:=| Calculate

k IlJa\ra Applet Window

gn

Other operations: [ranstorm

#10  YOU SHOULD SEE SUMMARY STATISTICS

£ Column Statistics

Summary statistics:
Column n |Mean | Variance | Std. Dev. | Std. Err. | Median | Range | Min | Max | Q1 | Q3
DURATION OF HOSPITALIZATION | 25 8.6 |32 6666RE| 5719476 (1.1430943 a 27 3 3of Al 11

1|Jatra Applet Window

#11  TO CREATE GRAPHICS, CLICK ON THE GRAPHICS TAB AND YOU WILL SEE THAT YOU CAN
CREATE STEM-AND-LEAF, BOX PLOTS, ETC. (AS YOU DID IN THE INTRODUCTORY
EXERCISE) ... WHAT METHOD WOULD YOU CHOOSE ? LET'S TRY A BOX PLOT
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#12

CLICK ON GRAPHICS / BOX PLOT

StatCrunch'

G

Data analysis on the Web Home  Explorew My StatCrunch w

Data Set Properties hospital.xls

[Edit - Delete] StatCrunch | | Data | | Statl | Graphics | | Help |

Oumer: mikezdeb@sc Row ID DURaT  Bar Plot ¥ ir= 1STTEMPER= 15T

Last edited: Sep 02, 2003 1 1 Pie Chart » | 2 94

Size: 7598 2 2 Chart 3 2 98

Share: no £ 3 i 2 99
4 4 Histogram 5 9g 2

Views: O -
5 5 Stem and Leaf 2 985

fts for this d 2 2 : o
My results for this data: - 7 1 995
: Dotplot

Select Columns:

DURATIOM OF HOSPITALIZATION

# |[DURATION OF HOSPITALIZATION

AGE

GENDER (1/M, 2/F) b
< [£3
Where: —optional—

Group by: NTIBIOTICS (1/YES, 2INQ)

& Plot groups for each column

" Plot columns for each group

ﬂ Snapshotl Cancel | | Next>| CreateGrapm|

Boxplot

[+ Draw boxes horizontally

2| snapshot | cancet | <Back | Next> | Create Graph

#13  SELECT DURATION ... AS THE
COLUMN VARIABLE AND SELECT
ANTIBIOTICS ... AS A GROUP BY

VARIABLE

CLICK ON NEXT

#14  CHECK BOTH BOXES (USE FENCES,
DRAW HORIZONTALLY)

CLICK ON NEXT
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ANTIBIOTICS (1MYES, 2INO)

15 20
DURATION OF HOSPITALIZATION

| B Boxplot #15 CHECK THE BOX FOR DRAWING
' VERTICAL GRID LINES

X axis label: |—0pti0na|— |

axsiabet: |opbonal- | CLICK ON CREATE GRAPH

Title: |—0pti0na|— |

I” Draw horizontal grid lines

For multiple graphs:

[ Use same Y axis
I [ Use same X axis
2| snapshot | Cancel | <Back | Next> | Create(t[apm
QUESTION ...

WHAT DOES THIS BOX PLOT SAY TO YOU?

ROSNER SUGGESTED EITHER GRAPHIC OR
NUMERIC METHOD TO ANSWER THE
QUESTION

IF YOU CHOOSE ANTIBIOTICS ... AS A
GROUP BY VARIABLE WHEN COMPUTING
SUMMARY STATISTICS, YOU GET THE
ANALYSIS SHOWN IN THE TABLE BELOW
THE BOX PLOT

DOES THE BOX PLOT SHOW YOU
ANYTHING ABOUT YOUR DATA THAT
MIGHT NOT HAVE BEEN AS OBVIOUS IN
THE SUMMARY TABLE?

Column Statistics

Summary statistics for DURATION OF HOSPITALIZATION:
Group by ANTIBIOTICE (1/YES, 2iMO)

ANTIBIOTICS (1AES, 2MO) [ n Mean Variance Std. Dev. | Std. BErr. | Median | Range | Min | Max | Q1 | Q3
1 T111.871428 TTB1905( 8810167 |3.3289303 a 27 I 30 T|14
2 18| 74444447 |13 6732025 36977293 | 0.8715632 6.5 14 I 17 8|10

NOTE: THESE ARE ALL "SUGGESTIONS" AND YOU NEED NOT LIMIT YOUR APPROACH TO
ANSWERING PROBLEMS 2.1 THROUGH 2.3 TO WHAT YOU SEE IN THESE NOTES
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#16  THIS IS ONE MORE USE OF
STATCRUNCH THAT MIGHT NOT
BE OBVIOUS ... IN THE BOX PLOT
IT LOOKS AS IF THERE MIGHT BE
AN 'OUTLIER' ... THE PERSON

WITH A 30 DAY HOSPITAL STAY
WHAT DO THE SUMMARY
STATISTICS AND BOX PLOT LOOK
LIKE WITHOUT THAT OUTLIER?

YOU CAN USE A WHERE

Column Statistics

Select Columns:

DURATION OF HOSPITALIZATION

DURATION OF HOSPITALIZATION
AGE

GEMDER {1/M, 2/F)

S >

Where: "DURATION OF HOSPITALIZATION™ < 30

Group by: TIBIOTICS (1/YES,

2INO)

* Table groups for each column

" Table columns for each group

ﬂ snapshot | cancel | | Next> | Calculate

STATEMENT TO EXCLUDE THE
OUTLIER

NOTE: IF THE COLUMN NAME HAS SPACES IN IT, YOU MUST ENCLOSE THE COLUMN NAME IN

DOUBLE QUOTES IN THE WHERE BOX

B Column Statistics

Summary statistics for DURATION OF HOSPITALIZATION:
Where "DURATION OF HOSPITALIZATION" = 30
Group by ANTIBIOTICS (1/YES, 2IMC)

ANTIBIOTICS (1YES, 2NO) | n Mean Yariance

Std. Dev. | Std. Err. | Median | Range | Min [ Max | Q1 (03

1 4 8.5 134

-

3.7282703)  1.52206 i 11 3| 14 11

2 18|7.4444447 (13.6732025

o

36977293 0.8719632 6.5 14 3| 17 10

ANTIBIOTICS (1/MES, 2N

I3} NOTICE THAT WITHOUT THAT ONE
OBSERVATION, THE DIFFERENCE IN MEANS
IN NOT AS GREAT

ALSO, THERE IS A LOT MORE OVERLAP IN
THE DISTRIBUTION OF THE DATA AS

SHOWN IN THE BOX PLOT

NOTE: ONCE AGAIN ... THESE ARE ALL
"SUGGESTIONS" AND YOU NEED NOT
LIMIT YOUR APPROACH TO ANSWERING
THESE TO WHAT YOU SEE IN THESE NOTES
(AND YOU MIGHT NOT HAVE FIGURED
OUT HOW TO USE A WHERE STATEMENT
ON YOUR OWN ... THOUGH IT MIGHT
HAVE OCCURRED TO YOU THAT IT WOULD

10
DURATION OF HOSPITALIZATION

BE WORTH A LOOK WITHOUT THE

OUTLIER)
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GENERAL COMMENT ON GRAPHICS

stem-and-leaf plots are really from an era when easy access to the personal computer did not
exist

when John Tukey wrote his book Exploratory Data Analysis and introduced stem-and-leaf plots
and box plots, it was the mid-1970s

if you had data, you had a pencil and paper or a mainframe computer to use
and a stem-and-leaf plot was a good way to easily make a graph without trying to be 'too fancy'

notice that Rosner (page 28) says that one reason to use a stem-and-leaf plot is that bar graphs
are difficult to construct ... that was true in another era, but not now

a stem-and-leaf plot is just a number-based histogram

yes, his reason #2 about seeing the actual values of the sample point still holds, but you can
also see them if you just sort and print the data

we once used a very good statistical package called IMP (much more sophisticated than
StatCrunch) for this course and it referred to stem-and-leaf plots as (I am paraphrasing) and
anachronism (the old way to get a look at your data, supplanted by histograms and bar charts)

by the way, you will continue to find references in Rosner to using one method over another
due to one method being hard to compute ... | call those comments 'anachronisms' since given
access to computers and software, nothing in the topics we will cover in Rosner is hard to
compute (even with an inexpensive, web-based package like StatCrunch, you can do all the
difficult things cited by Rosner)
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GENERAL COMMENT ON OUTLIERS

in the book Exploratory Data Analysis came up with the rules for box plots

values outside the "fences" have come to be called outliers (Tukey called them "stray values'
not "outliers") ... what's the basis of the rules for identifying "stray values" ... look below and
read

the basis is that it is a "...useful rule of thumb..." (not very "mathematical")

JOHN W. TUKEY

Princeton University and :
Bell Telephone Laboratories

Exploratory
Data
Analysis

ZD. Fences, and outside values

Hinges are for our convenience. They can-—and will--serve various
purposes for us. Their rele in 5-number summaries is only the h-ngnnmg_

When we look at some batches of values, we see certain values as
apparently straying out far beyond the others. In other batches straying is not
so obvious, but our suspicions are alerted. It is convenient to have a rule of

44 exhibit 7(A}/2: Easy summaries

thumb that picks out certain values as “outside™ or “far out™. To do this, we

sel up appropriate “fences” and use “outside™ and “far out™ accordingly.
A useful rule of thumb runs as follows:

©"H-spread” = difference between values of hinges.
<+ "step” = 1.5 times H-spread.
o"inner fences” are 1 step outside hinges.

?"cruter fences™ are 2 steps outside hinges (and thus 1 step outside of inner
ences).

_a-l:hlc value at each end closest to, but still inside, the inner fence is
“adjacent™,

<values between an inner fence and its neighboring outer fence are
“outside™,

ovalues beyond outer fences are “far out™,



