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Tutorial - patient_los.sav

The data consists of drug information collected on 1000 patients used to perform
frequency and descriptive statistics.
Variables in the data set are:

. age of each case
. age category

patient_los.sav [DataSet1] - IBM SPSS Statistics Data Editor
zFile Edit View Data Transform Analyze Graphs Utilities Extensions Window Help

: male or female EYPLTEwIY | X1 ERNr

| Name Type Width  Decimals Label Values Missing Columns Alig
age Numeric =Right
agecat Numeric = Right
gender Numeric =Right
diabetes Numeric = Right
bp Numeric
smoker Numeric

Age in years None None
Age category {1, 45-54}... None
Gender {0, Male}... None
History of diabe... {0, No}... None
Blood pressure {0, Hypoten... None
Smoker {0, No}... None
Cholesterol {0, Normal}... None
Physically active {0, No}... None
Obesity {0, No}... None
History of angina {0, No}... None
Histary of myoc... {0, No}... None
Prescribed nitr... {0, No}... None
Taking anti-clot... {0, None}... None
Hospital ID {1, 0001}... None
Attending physi... None -1

. 1S the case diabetes patient?
. Blood Pressure

o

= Right
=Right
=Right
= Right
= Right
= Right
= Right
= Right
= Right
= Right

choles Numeric
active Numeric
obesity Numeric
angina Numeric

:cholesterol
:does the patient bleeding T

4 13 anticlot Numeric

:operation result o e

:operation cost T
There are more columns inside database.
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Which is more (male or Female), depending

on statistics metrics? how?

To find the most mentioned one (male or female), we can use MODE to
decide which is more.

As we know normally “gender” variable is “string™, but it is not possible
to find mode for string. |
We can define gender as numeric, but coded numeric by using “values
parameter” (0 for male and 1 for female as example).

From analyze—> descriptive statistics—> frequency

we can find mode by checking mode from statistics




Problem 1

Which is more (Male or Female), depending on statistics

metrics? how?

Gender
I

Statistics

Valid 10000

Missing 0

Frequency

Gender

Percent

Valid Percent

Cumulative
Percent

Statistics
Gender
N Valid 10000

Missing 0

Mode 0

fermnale _ 4971

49.7

49.7

49.7

Gender

Cumulative

Frequency Percent Valid Percent Percent

male 5029

50.3

50.3

100.0

Total 10000

100.0

100.0

Results for “string” gender
Note that there |

Mod

Valid Male _ 5029 50.3 50.3 50.3
Female 4971 497 49.7 100.0
Total 10000 100.0 100.0

esults for “coded numeric” gender
Note that there is Mode. With same results




For (AGEcat) variable which category Is more

frequent, in other word which age stage has more
cases?

« AGEcat Is already numeric variable, so we can get Mode.

« AGEcat is modified to be “ordinal” numeric (not scale), what does that mean?
* From analyze—-> descriptive statistics—> frequency
we can find mode by checking mode from statistics



Problem 2

From first table we note that is most of
age category mentioned in our study Is
which (coded with number “2”).

If we look back to the “values” table 2=
55-64

requencies

Statistics
Age category
M Valid 10000
Missing 0
Made

Age category

Frequency Percent Valid Percent

Cumulative
Percent

Valid  45-54 2195 220 22.0
55-64 3878 kLR 388

65-74 2861 28.6 28.6

; 1066 10.7 10.7

Total 10000 100.0 100.0

22.0
60.7
89.3
100.0
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Compare means

It also uses to compare between differences in Bneiyzo Grepls UNlihes Exenisons
descriptive statistics across one or more factors, or il
- - Descriptive Statistics
categorical variables. Bayesian Statistics
To open the Compare Means procedure, click Tables
Analyze > Compare Means > Means. .
. . . General Linear Model
It have multiple layer property, that is used to Gniakad LHicar Modals
compare more than one variable at the same time. Mixed Models

Correlate

Regression




Compare means

* Dependent List: The continuous numeric
variables to be analyzed. It Is necessary to
fill this list.

*2 Means X

__ Dependent List: .. Options... ’
j’; ig: ::af;:. = ¢ Treatment co... | Style...
Independent List: The categorical variable(s) |& Gender[g... - | Bootstrap...
that will be used to subset the dependent ~ |#History of ../ Laverioft
variables. Specifying multiple values in the :Ef;:;z | Next
"Layer 1 of 1" box will produce several & Physically... Independent List:
tables, each with one layer variable. & Obesity [o... [l | o [ESEISREEISION
« this will produce a table that looks ~ |*™isteryof..

like a hybrid of a crosstab and the |

Descriptive procedure.

--Easte ‘ Beset”-H-CancellJ Help ‘




X

Dependent List: ' - ‘ X
zep _ Options...

# Age in ye... |3 ¢ Treatment co...
4l Age categ...

Style... J Dependent List: :: Options...
Bootstrap... i .3 __ | #Treatmentco...| |

_ Style...
Lﬁootstrap...

Layer 1 of 1

Layer 2 of 2

Independent List: ’ Previous

¢> Smoker [smo... " Layer 2 of 2

p » ¢
|

Paste J{ BesetMCancel]\ Help J




Compare means options

To modify descriptive that we
need to compare data we have.

The most common descriptive
to be compared Is “mean,

number of cases, std- deviation,
median”.

¥ Means: Options

Statistics:

Cell Statistics:

Sum

Minimum

Maximum

Range

First

Last

Variance

Kurtosis

Std. Error of Kurtosis
Skewness

Std. Error of Skewness
Harmonic Mean
Geometric Mean
Percent of Total Sum
Percent of Total N

Mean

Number of Cases
Standard Deviation
Median

Statistics for First Layer
| Anova table and eta

| Test for linearity

[_Qontinue“ Cancel H Help J




Compare means options

4 Means X

« By clicking OK we will get a } Dependent List: | options...
detailed table (report) that # Agein yea...| ¢ Treatment co... | .

- !

- < 29 4l Age categ... ,
describes “treatment costs™ for oy | [Bootstrap.

different cases (6 cases). & History of ... (il [ Layer 2 of 2

¢> Cholestero... ’Pregious\ [ Next
¢ Physically ...
¢ Obesity [o... SHyex 2 ofi s

& History of ... ¢ Blood press...
¢ History of ... M

o> Prescribed...|

| Paste j[.ﬂeset HCanceI .‘




Compare means

As we can see (in general ) the
smokers with hypertension had
higher treatment costs, but the
non-smoker cases with normal
blood pressure had paid less (in
general too :) .

By doing these steps we can get
good reports for our databases.

Treatment costs

~ Blood pressure Smoker

Report

Mean

Std. Deviation

Hypotension Mo

Yes
Total

 Mormal

Hypertension

16.6002
26.7780
18.7036
15.3652
236838
17.1358
225950
27.2646
23.6388
17.3632
25.0079
19.0057

16.58711
16.38853
17.04464
16.30801
16.84875
16.77236
17.05704
15.20837
16.785985
16.82033
16.46925
17.03644
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What is chi-square

. Test of Independence determines whether there
IS an association between categorical variables.
It is non-parametric\one sample test.
Comparisons must be between two categoric
variables “only”.

Uses contingency table (also known as a cross-
tabulation, crosstab, or two-way table) is an
arrangement in which data is classified according
to two categorical variables.

. The categories for one variable appear in the
rows, and the categories for the other variable
appear in columns

Variable A

Total

Variable B

Cinnamon De-caf

Afernoon
Tea

Bedtime

Total

Special Treat Tea Break

A good Cuppa!

The Chai-Squared Test




Before chi-square

t2 Define Simple Bar: Summaties for Groups of Cases

Bars Represent " | Titles...

sa Model [... @N of cases ©% of cases 'Qpﬁons__,]
#Salesin... ¥ | ocum. N ©Cum. % -

& 4-
4 Yeaf i © Other statistic (e.g.. mean)
# Priceint...

# Engine s...

. We are using “car_sales.sav” for our implementations. #orseo...f () |

& Wheelba...

Before having chi-test it is better to understand how two 4 \Width [¥...

#Lengthl... Category Axis:

variables is associated to each other #Cubwei.. 4 [aManufacturer [manufact]

+ Fuel cap...

. ; Panel b
TO dO that . & Fuel effi... Ro%;_vs:

# Log-tran...

& Zscore .. TJ <A Vehicle type [type]

& Zscore: ...
& Zscore: ...
& Zscore: ... Nest variables (no empty rows)
& Zscore: ... Columns:

& Zscore; ... -
& Zscore: ... lJ
& Zscore: ...
& Zscore: ... B

r Template-

[C] Use chart specifications from:

[Lox J{ Baste )[ Reset |(Cancel][_telp |




Vehicle type

Automobile

Volve
Yolkswagen
Toyota
Subaru
Saturn

Saab

Parsche

Pontiac
Plymouth
Oldsmobile
Nissan
Iitsubishi
Mercury
Mercedes-Benz
Lincoln
Lexus
Jeep
Jaguar
Infinti
Hyundai
Honda
Ford
Dodge
Chrysler
Chevrolet
Cadillac

Manufacturer

Buick
B
Audi

Acura

i-square

Before ch

trucks beside automobile.




chi-square test

To get our numerical result for our study :
Analyze - descriptive statistics = cross tab
That means that we will have cross table

¥4 Crosstabs

éa Model [model] | |#a Manufacturer [manufact]
¢ Sales in thousands [sal...

# 4-year resale value [res... Column(s):

# Price in thousands [price] | |« Venhicle type [type]

¢ Engine size [engine_s]
¢ Horsepower [horsepow]
¢ Wheelbase [wheelbas]

Layer 1 of 1

¢ Width [width]
¢ Length [length]

L Ourlh wiainht Tavirkh  amtl

Display clustered bar charts
Suppress tables

[ OK H_P_aste“ﬂesetHCanceI” Help ]

Style

I
|
|
|

Bootstrgp

*2 Crosstabs; Statistics

v Chi-square v Correlations

Nominal Ordinal
Contingency coefficient Gamma

I Phi and Cramer's V “ISomers'd
'Lambda 'Kendall's tau-b
' Uncertainty coefficient Kendall's tau-c

Nominal by Interval “ Kappa
" Eta Risk
McNemar

" Cochran's and Mantel-Haenszel statistics

|gontinue_'|[ Cancel H Help ‘

We must check “chi-square” box to have our
result.
Our results will be three tables as follows:




chi-square test

The first table shows us :

* Number of samples

* Number of valid data

* Number of missing data

Case Processing Summary
Cases

Valid Missing
N Percent M Percent

N

Total

Fercent

Manufacturer * Vehicle
type

157 100.0% 0.0%

157

100.0%




chi-square test

Manufacturer * Vehicle type Crosstabulation

= ) Vehicle type

.- The second table shows us : siltemotiie: | Tk | ot

. Each company production in details with numbers, S
BIW
Buick
Cadillac
Cheyrolet

Chrysler
Diodge
Ford
Honda
Hyundai
Infiniti
Jaguar
Jeep

nstead of convertin ing to numeric data Lows

Lincaln

and give numeric symbol for each category, we can get all etes e Bere
Mercury

. results we need from “chi-square test”. T

Missan

MW (D0 | Oty =|O| =10 |0 OO

Oldsmobile
Flymouth
Fontiac
Forsche
Saah
Saturn

MW A~ =~ ;O W O W= =W = == DR W W

Subaru
Toyota
Yolkswaagen
Yolvo

4
3
3
4
4
]
[
i
6
2
3
1
1
0
4
2
8
4
g
3
4
3
i
3
2
5
1
4
4]
&
5]

—
-




chi-square test

- The third table shows us ;

The P value (probability) which must be smaller
than 0.05 to reject null hypothesis.

In our case “Asymptotic Significance (2-sided)”,
which represents P is equal to 0.021

0.021<0.05
Where 0.05 is our a

So we reject null hypothesis, in other words
~ there is NO association between two variables.

Chi-Square Tests

Monte Carlo Sig. (2-sided)

Asymptotic
Significance

Yalue C (2-sided)

Significance

99% Confidence Interval
Lower Bound  Upper Bound

Fearson Chi-Square 455277 o 013"
Likelihood Ratio 56.531 0oz .oo7®
Fisher's Exact Test 388 017k
M ofValid Cases 157

010 015
005 004
013 020

a. 52 cells (86.7%) have expected count less than 5. The minimum expected count is . 26.

h. Based on 10000 sampled tahles with stating seed 112562564,
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Compare means

allows the users to generate an array of
descriptive statistics for a particular.
The users can compare two or more g -

h t f iables i escriptive statistics 3 Frequencies. ..
L .an WO C]I’OU[.)S O Varla_ ?S N | Bayesian Statistics [ Descriptives. .
different descriptive statistics. | Tables
The explore command has the ability to Compare Means
generate a summary of the statistics for General Linear Model
all the valid cases in each comparison Generalized Linear Models
group Mixed Models
It can also give separated study for RN |
different cases. 0o e |

iAnaIyze Graphs Utilities Extensions Help Window He
Reports E gEzs

£&; Explore. ..
B8 Crosstabs. ..
Ratio. ..

2 P-P Plots. ..
Q-Q Plots...




Compare means

In this lect. we will also use
“patient_los.spv” in (explore).

¢ In “dependent list”, the variable that
we want to analyze must be better
“numeric”, note that it 1s necessary
to select variable in this field.

s In “factor list”, variable here is used
to divide the “analyzed” data, so th
comparison would be clear, “smoker
& none smoker”, or “blood pressure”
or both , in our example, this field is
optional.

s “label list” is also optional list that
used to label data by variable “we
can use cases name as example”.

- Explore

¢ Magnesiu...

s Digitalis [...
¢> Beta bloc...
¢ Died inE...
s> Surgical tr...
& Surgical c...
< Surgery r...
&> Length of ...

Y

I

Display

Dependent List:

¢ Treatmentc... | |

Factor List:

& Smoker [sm...
¢ Blood press...

Label Cases by; _

® Both © Statistics © Plots

X

tatistics...

|
|

Options...

‘Bootstrap..

| OK MEaste”Beset HCancelh Help |




explore command

By entering to statistics:
’:’ Set descriptive tO 95% Confidence Interval for Mean:
“ Check outliers to view “extreme values”, - i estimators

that shows cases with the highest &  Outiiers
lowest records. © Bercentiles
¢ Click continue (Continue | Cancel || Help

¥l Descriptives




explore command

To edit “plots” that you can get from “explore”:
“* In “boxplot”, check (factors level together),
SO we can compare between the our factors.

¢ In descriptive check “histogram.

¢+ And set (spread vs level with tense test) to
none.

¢+ Press continue

Boxplots Descriptive

@ Factor levels together | | [ Stem-and-leaf
© Dependents together ¥ Histogram

© None

[”] Normality plots with tests

Spread vs Level with Levene Test
@ None
© Power estimation

© Transformed

© Untransformed

lg}ntinue” Cancel || Help |




explore command

2 Explore

4 Age categ...
¢> Gender [g...
& History of ...
& Cholester...
¢ Physically...
¢ Obesity [o...
¢ History of ...

# Ageinve... |-

-

=)

Dependent List:

¢ Treatment c...

Factor List:

. | & Smoker [sm...

¢ Blood press...

Label Cases by:

Display

> @ Both O Statistics © Plots

X

L Statistics..
L

Plots...

Options...

|
|

Bootstrap...

OK H Paste J[ Reset HCanceIH Help J




Results in explore command

Descriptives

Smoker Statistic Std. Error

Treatment costs Mo Mean 17.3632 20435

95% Confidence Interval Lower Bound 16.89626
for Mean

» Descriptive table:

« The first table we see is the “descriptive
table”, unlike “summary and descriptive T
commands”, explore command provides _ firur s
statistics for “smoker” and “non-smoker” _ =

Mean 25.0074

95% Confidence Interval Lower Bound 242577
a7 Mest UpperBound  25.7580

From (mean,median,standard deviation
and other statistics) we can say (smokers

Variance 271.236
- — 5
are spending more money ®£).
Maximum 75.08
Range 73.43
Interguarile Range 33.44
Skewness -076
Kurtosis




Results in explore command

Extreme Values

Case
Smoker Humber

Treatment costs Mo Highest 5687

521

a7

2322

3545

A28

» Extreme values tables : 2265
a7

9840

This table shows biggest values (5 values), ’ 7402

fes Highest 3302

and smallest values(5 values) for both : 2122

3001

smoker & non-smoker ) separately. an
i 5986

33499

5831

9535

37T

G529




Results in explore command

Histogram

for smoker= No

Mean =17.36
Std. Dev. =16.82
M=E6775

Frequency

|IUI|hmﬁlhmﬂ___ _

20.00 40.00 60.00

Treatment costs

Note that most of the non-smokers paid less than 20 dollar




Results in explore command

Histogram

for smoker= Yes

Mean = 25.01
Std. Dev. =16 469
M=1854

Frequency

W

20.00 40.00

Treatment costs

Note that most of the smokers paid more than 20 dollar




Results in explore command

» Boxplots: can give summary of descriptive statistics in one graph

* 4+—— 75% value (Q5)
Mean

IQR (Q;-

Q (f3 Q) < Median (50%) value

4—— 25% value (Q))
4— Minimum value




Results in explore command

Treatment

Boxplot reading (approximations):
Maximum(non-smokers=68  smokers=77).
minimum(non-smokers=0 smokers=>5).

Mean(middle of box) (non-smokers=17, smokers=20).
Median (line in the box) (non-smokers=5, smokers=28)




