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Before you begin:

Right click to download icu_540.xlsx from the BIOSTATS 540 course website:

RIGHT click to download icu_540.xlIsx:
https://people.umass.edu/biep540w/datasets/icu 540.xlsx

Place this excel file where you can access it easily; I recommend your desktop
Launch Excel. At the bottom you will see 3 tabs:

tab Name Description
1 Sheet 1 7 columns of data
2 Sheet 2 1 column of data
3 Coding manual Data dictionary
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1. Welcome

wwwe.artofstat.com is a nice “go to” for the newcomer to biostatistics who might not be quite ready to jump into
a statistical software package, much less doing one’s own programming! This site was developed and continues
to be maintained by authors Agresti A, Franklin C, and Klingenberg B who authored an excellent introductory
statistics text:

Agresti A, Franklin C, and Klingenberg B.
Statistics: The Art and Science of Learning From Data, 4 Edition
2017

Pearson
ISBN 13: 9780321997838

How to Launch.
From your favorite browser, launch www.artofstat.com
From the welcome page, at RIGHT, click anywhere inside the picture under the title Online Web Apps

THE ART & SCIENCE OF

it G LEARNING FROM DATA

Mobile Apps Datasets R Code More

Introductory Statistics Textbook & Apps

Textbook Mobile Apps for your Phone Online Web Apps

5th Edition “
S TI STICS Explore Data | Distributions
A 294 =
LI 3310123
GETITON
» Google Play

Art of Stat [l Art of Stat |l Art of Stat
Inference

The Art and Science of Leaming from Data

2 Download on the

o App Store

Statistics: The Art and Science of

Learning from Data, 5th edition.

By Agresti, Franklin, Klingenberg
An introductory statistics textbook
for a one or two-semester course.

Go to Publisher's Website >

lofstat.com/web-apps

New mobile apps for exploring and
working with a variety of
distributions and carrying out
inference with your own data, right
on your phone. (Explore Data will be
released soon.) Download it for jOS
or Android.

Online interactive apps for
illustrating & learning statistics.
Explore statistical concepts
(Coverage, Central Limit Theorem) or
carry out data analysis (descriptive &

inferential) right in your browser.

Go to Web Apps >
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Look around

Clicking on Online Web Apps brings you to a listing of several apps, organized into categories. Trust me.
You will find them to be very handy in BIOSTATS 540!

Exploratory Data Analysis

Explore Categorical Data Explore Quantitative Data Time Series Plots

Good for producing summary statistics and some basic graphs (BIOSTATS 540 Units 1, 2)

Association, Correlation & Regression

Association Between Two Scatterplots & Correlation Guess the Correlation
Categorical Variables

Good for simple linear regression (BIOSTATS 540 Unit 12)

Distributions: Explore Shapes & Find Probabilities

Binomial Distribution Normal Distribution t Distribution

We’ll use these a lot for confidence intervals and p-values (BIOSTATS 540 Units 8, 9, 10)

Sampling Distributions and the Central Limit Theorem

Sampling Distribution of the Sampling Distribution of the Sampling Distribution of the
Sample Proportion Sample Mean (Continuous Sample Mean (Discrete
Population) Population)

I find these handy for illustrating key ideas. (BIOSTATS 540 Units 1, 5, 7)

Confidence Intervals & Significance Tests (One Sample)

Inference for a Proportion Inference for a Mean Bootstrap for One Sample

Good for one sample estimation and hypothesis testing. (BIOSTATS 540 Units 8,9)

Confidence Intervals & Tests Comparing Two Groups

Compare Two Proportions Compare Two Means Bootstrap for Two Samples
Good for two sample estimation and testing and chi square tests. (BIOSTATS 540 Units 8, 10,11)
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2. Illustration
Describe a Sample of Categorical Data

Example #1 — Question #1 of the Unit 2 (Data Visualization) Homework
Data Entry Method: Direct entry of frequency table (“by hand”)

The World Health Organization (WHO) records the annual number of confirmed cases of human Avian
Influenza A/(H5N1). Following atre a subset of their data:

Pssst! 'Y ill be entering this data int
Year: 2003 2004 2005 20062007 2008 <m0 000 RS T CHE IO
# cases: 4 32 4379 59 26

In this illustration, there are two (2) variables.

year: This is a nominal variable with 6 levels = 2003, 2004, 2005, 20006, 2007, 2008
cases: This is the associated number of confirmed cases of influenza in that year)

GOAL: Produce a description of the distribution of cases over time (year). The description is to include a
frequency/relative frequency table and a bar graph.

Step 1 — Launch Art of Stat
www.artofstat.com > Online Web Apps
> EXPLORATORY DATA ANALYSIS
> EXPLORE CATEGORICAL DATA (at top choose tab “One Categorical Variable”)

You should see:

Describing and Exploring Categorical Data  One Categorical Variable ~ Two Categorical Variables  Go further ~
Frequency Table:
Enter Data: Dataset: reauency.
P— p— Primary Food Choice  Frequency ~ Proportion  Percent (%)
Bird 13 0.0594 5.94
Name of Variable: Fish o4 0.4202 42.92
Primary Food Choice Invertebrate 61 02785 27.85
Primary Food Choice ~ Count Other 32 0.1461 1461
Bird 13 Reptile 19 0.0868 8.68
Fish o Total: 219 1.00 100.00
Invertebrate 61
Other 32 Alligator Food Choice
Reptile 19
Options:
Show Percent
80
Show Counts/Percent in Bars
L 60
Pareto Chart g
8
Horizontal Bars 40
Customize Order 20
Modify/Include:
Title/Subltitle Caption Bird Fish Tnvertebrate Other Reptile
Color Bars Select Colors Primary Food Choice
Additional Plots:
® None ) PieChart () DonutChart

Key: On the horizontal (X-axis) you see the possible outcomes (“food choice). On the vertical (Y-axis) Art of
Stat is showing you the frequency (“how often”) /relative frequency (“proportion of observations”) table and
associated bar graph for Artof Stat’s own dataset titled “ALLIGATOR FOOD”
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Step 2 — Happily, we can instead use own datal Here is
Next, at the upper left, from the dialogue boxes and dro
Enter Data: Frequency Table

Number of Categories: 6
Name of Variable: Year

Tip — ArtofStat lets you enter EITHER a frequen

ut #1

where we enter the data on the previous page.

p-down menus, make the following selections/inputs:

You should now see an empty Art of Stat analysis, waiting for you to enter your data. Fill in cells at LEFT!

Enter labels for categories (first column) and their
frequencies (second column).

Year Count

X Frequency Table:
Enter Data: Number of Categories:
Year Frequenc: Proportion  Percent (%
Frequency Table v 6 q y P (%)
Name of Variable:
Yead ‘
Total: NA 1.00 100.00

After entering your data (by filling in the cells at left), Art of Stat

returns the following. Great!

Describing and Exploring Categorical Data  One Categorical Variable  Two Categorical Variables

Frequency Table:

Enter Data: Number of Categories:

Year  Frequency Proportion Percent (%)
Frequency Table % 6

2003 4 0.0165 1.65

Name of Variable:

2004 32 0.1317 13.17

vear 2005 43 0177 17.7
Enter labels for categories (first column) and their

frequencies (second column).

2006 79 0.3251 32.51

2007 59 0.2428 24.28

Year Count
4
32
43
79
59
26

2003 2008 26 0.107 10.7
2004
2005
2006
2007

2008

Total: 243 1.00 100.00

80

Options:

Show Percent 60

Show Counts/Percent in Bars

Go further ~

Barchart

40

Count

Pareto Chart

Horizontal Bars 20

Customize Order

Modify/Include: 2003 2004 2005

Title/Subtitle Caption

2006 2007 2008

Year
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There’s more you can do! Have some fun with the options at left

N Frequency Table:
Enter Data: Number of Categories:
T R s Year Frequency Proportion  Percent (%)
2003 4 0.0165 1.65
Name of Variable: 2004 32 01317 1317
Year 2005 43 0177 17.7
Enter labels for categories (first column) and their 2006 79 0.3251 32.51
frequencies (second column).
2007 59 0.2428 24.28
Year Count
2003 4 2008 26 0.107 10.7
2004 32 Total: 243 1.00 100.00
2005 43
2006 79 Confirmed Cases of Human Avian Influenza A/H5N1
2007 59 World Health Organization (WHO)
2008 26 80
79
Options:
Show Percent 60
e
Show Counts/Percent in Bars €
=1
o 40 43
Pareto Chart o
32
Horizontal Bars 20 26
Customize Order 4
| —
0
Modify/Include: 2003 2004 2005 2006 2007 2008
Title/Subtitle Caption Year
Confirmed Cases of Human Avian Influenza A/H5
World Health Organization (WHO)
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This time we will enter data as
Example #2 — Unit 1 (Summarizing Data) individual observations and we will
Data Entry Method: From Excel — Paste of individual observations « see how to do this as a “cut and
paste” from an excel file. Handy!
As you will soon learn, this was a study of n=25 consecutive patients entering the general
medical/surgical intensive care unit at a large urban hospital. One of the variables measured was
ICU_TYPE, which is a nominal variable indicating the type of ICU admission. Recall how it was
coded:

1 = medical
2 = surgical
3 = cardiac
4 = other

GOAL: Produce a description of the distribution of the types of ICU admissions (icu_type) in this sample.

How to get excel data into Art of Stat:
The 25 observations of icu_type are contained in the 2% sheet of the datafile icu_540.xIsx.

Step 1 — In Excel
Open icu_540.xlsx.
At the bottom, click on the 2™ sheet. It is labelled “sheet 2”

You should now see the following:

A

icu_type
medical
surgical
medical
medical
other

medical
medical
9 other

10 /medical
11 /medical
12 |surgical
13 |surgical
14 |cardiac
15 |cardiac
16 |cardiac
17 medical
18 /medical
19 surgical
20 cardiac
21 medical
22 surgical
23 'medical
24 cardiac
25 medical
26 |surgical

oNOOUhAWNH
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Step 2 — COPY/PASTE: The Copy Part
In Excel
Be sure to begin with row 2!!!
1% Highlight (click and drag) to select cells in rows 2 through 26 (you don’t want row 1)
2*: EDIT > COPY
3": Minimize Excel. But do not exit Excel (you may want to come back to this later)

Step 3 — COPY/PASTE: The Paste Part

In Art of Stat

www.artofstat.com > Online Web Apps
> EXPLORATORY DATA ANALYSIS
> EXPLORE CATEGORICAL DATA

Isz In “ENTER DATA” drop down box, choose: Individual Observations

2nd:  In “NAME OF VARIABLE” box, type: Type of ICU

3*:  Place your cursor in the box titled “Enter categorical observations,...”
4™ EDIT > PASTE

Frequency Table:
Enter Data: red v

- ) Type of ICU  Frequency Proportion  Percent (%)
Individual Observations

Abrt of Stat returns the following:

Describing and Exploring Categorical Data  One Categorical Variable ~ Two Categorical Variables  Go further ~
Frequency Table:
Enter Data: Name of Variable: Frequency.
R Type of ICU Type of ICU  Frequency  Relative Frequency  Percent (%)
medical 12 0.480 48
Enter categorical observations, tted b .
nter categorical observations, separated by a surgical 6 0.240 o4
space. Or, simply copy and paste values from a
column in your spreadsheet: other 2 0.080 8
cardiac cardiac 5 0.200 20
medical
[} Total: 25 1.000 100
surgical
4
Barchart
Options:
Show Percent 12
Show Counts/Percent in Bars 10
Pareto Chart 8
o
" H
Horizontal Bars 3 6
o
Customize Order 4
Modify/Include: 2
Title/Subtitle Caption
Color Bars Select Colors medical surgical other cardiac
Type of ICU
Additional Plots:
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Again, have some fun with the options at left

Admissions to ICU
Options:
Show Percent

12

Show Counts/Percent in Bars 10

Pareto Chart

Horizontal Bars

Count

Customize Order

Choose Order of Categories:

medical surgical cardiac other

medical surgical cardiac other
Modify/Include:

Title/Subtitle Caption Type of ICU

Admissions to ICU

Text for Subtitle
Color Bars Select Colors
medical surgical other cardiac

Key: On the horizontal (X-axis) you see the possible outcomes (“medical”, “surgical”, “other”, “cardiac”). On

the vertical (Y-axis) you now see frequencies (e.g., there are 12 occurrences of admissions to a medical ICU)
/telative frequency (e.g, in this sample of 25, 48% of the admissions ate to a medical ICU)
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3. Illustration
Describe a Sample of Continuous Data

Example — Unit 1 (Summarizing Data)
Data Entry Method: From Excel — Paste of individual observations

Consider again the same study of n=25 consecutive patients entering the general medical/surgical
intensive care unit at a large urban hospital. There is one continuous variable in this dataset: age.

GOAL: Produce a description of the distribution of age.

How to get excel data into Art of Stat:
The 25 observations of age are contained in the 1% sheet of the datafile icu_540.xlsx.

Step 1 — In Excel
Open icu_540.xlsx.
At the bottom, click on the 1% sheet. It is labelled “sheet 17

You should now see the following:

A B C D E F G
id age type_adm icu_type sbp icu_los vit_stat
1 15.00 1.00 1.00 100.00 4.00 0.00
2 31.00 1.00 2.00 120.00 1.00 0.00
3 75.00 0.00 1.00 140.00 13.00 1.00
4 52.00 0.00 1.00 110.00 1.00 0.00
5 84.00 0.00 4.00 80.00 6.00 0.00
6 19.00 1.00 1.00 130.00 2.00 0.00
7 79.00 0.00 1.00 90.00 7.00 0.00
8 74.00 1.00 4.00 60.00 1.00 1.00
9 78.00 0.00 1.00 90.00 28.00 0.00
10 76.00 1.00 1.00 130.00 7.00 0.00
11 29.00 1.00 2.00 90.00 13.00 0.00
12 39.00 0.00 2.00 130.00 1.00 0.00
13 53.00 1.00 3.00 250.00 11.00 0.00
14 76.00 1.00 3.00 80.00 3.00 1.00
15 56.00 1.00 3.00 105.00 5.00 1.00
16 85.00 1.00 1.00 145.00 4.00 0.00
17 65.00 1.00 1.00 70.00 10.00 0.00
18 53.00 0.00 2.00 130.00 2.00 0.00
19 75.00 0.00 3.00 80.00 34.00 1.00
20 77.00 0.00 1.00 130.00 20.00 0.00
21 52.00 0.00 2.00 210.00 3.00 0.00
22 19.00 0.00 1.00 80.00 1.00 1.00
23 34.00 0.00 3.00 90.00 3.00 0.00
24 56.00 0.00 1.00 185.00 3.00 1.00
25 71.00 0.00 2.00 140.00 1.00 1.00
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Step 2 — COPY/PASTE: The Copy Part
In Excel
Be sure to begin with row 2!!!
1% Highlight (click and drag) to select cells in rows 2 through 26 of column B (age)
2*: EDIT > COPY
3": Minimize Excel. But do not exit Excel (you may want to come back to this later)

Step 3 — COPY/PASTE: The Paste Part
In Art of Stat
www.artofstat.com > Online Web Apps
> EXPLORATORY DATA ANALYSIS
> EXPLORE QUANTITATIVE DATA (at top choose tab “Single Group”)

Ist In “ENTER DATA” drop down box, choose: Your Own

2nd: Under “DO YOU HAVE”: choose Individual Observations
3¢; In “NAME OF VARIABLE” box, type: age

4™ Place your cursor in the box titled “Enter observations,...”
5" EDIT > PASTE

Enter Data: Doy

dividual Observations

Your Own
Frequency Table

Name of Variable:

age

130 140
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Abrt of Stat returns the following:

Introduction

ibing and Exploring Quantitative Variables  Single Group ~ Several Groups
Descriptive Statistics:
Enter Data: Do you have:
® Individual Observations Sample Size Mean Std.Dev. Min. Q1 Median Q3 Max. IQR
Your Own v
Eegtencyfible 25 569 222 15 378 56 76 8 382
Name of Variable:
Histogram
age
Enter observations (separated by space) or copy and paste from R
spreadsheet:
%00
56.00 o
71.00 Z 5 4
. / 3
o
Choose Type of Plot:
2
Histogram Boxplot Dotplot Stem & Leaf
Select Binwidth For Histogram:
! 5] 2, 10 20 30 40 50 60 70 80 90
B e R age
Ts s s om owoo® W 2 @ o®
Display Percent Boxplot
Select Where Bins Start |—| |—|
Boxplot Options: r . - - - r v
Vertical Boxplot 10 20 30 40 50 60 70 80 90
age
General Options:

Playing around with options at left, I now have the following. Y ou might make different selections; Go for it!

Describing and Exploring Quantitative Variables  Single Group  Several Groups

Descriptive Statistics:

Enter Data: Do you have:
@ Individual Observations

Frequency Table

SampleSize Mean Std.Dev. Min. Qi Median Q3 Max IQR
Your Own

2 569 222 15 378 56 85

Name of Variable:
Histogram
age
Enter observations (separated by space) or copy and paste from spreadsheet:
w00
56.00
71.00

Count

Ghoose Type of Plot:
Histogram [ Boxplot (@ Dotplot (@ Stem & Leat

Select Binwidth For Histogram:

0 5]

20 40

age

Display Percent
Select Where Bins Start Boxplot

Boxplot Options:
Vertical Boxplot

R

20 40 60

Dotpiot Options:
age

Select Dotsize for Dotplot: Select Binwidth for Dotplot: 9

os

Dotplot

&, Download Dotplot

Stem & Leaf Plot Options:
Select Longth

=
e —— - - :

sty ong

80 100

%
General Options:

Edit Plot Title
Stem and Leaf Plot:

Select Golor

LN}
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