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LAB 5: CLUSTER ANALYSIS

Part A: Classroom Example Analysis
In class we dealt with a very simple dataset to illustrate the principles of cluster analysis. Here, |

want you to use SPSS to actually rutuster analysis on this simple dataset. For your convenience,
the dataset is again listed below.

Sample Datafrom Class

Zone* Value
50
20
18
7
3
34
71
80
86
* Note that for SPSS purpose® @are using
numeic identifiers for the nine bnes here

(instead of the alphabetic zone identifiers we
used for this example in class).
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Your task in this first part of the lab is to use SPSS to run the cluster analysis on this dataset. Please
begin byenteringthe variable values into ¢'SPSS Data Editor exactly as shown above.



In SPSS, choosk&nalyze > Classify > Hierarchical Cluster This will bring up the dialogue box
bel ow. Enter the AVal uelistertac i a®@dxeeddnto t he

I =

"Q-‘l Hierarchical Cluster &nalysis @

Variables(s):

<§ Zone ﬁ Value

Label Cases by

Cluster

@ Cases JO Variables

[« Statistics [« Plots

[ OK ][ Faste ][ Reset ][ Cancel][ Help ]

Then selectthMe t h obdtton flom the dialogue box above to specify the details of the analysis.
In your cluster analysis, use tmearest neighbouisingle linkage) methoaf clustering with
Euclidean distanceas shown in the method dialogue box below. Click continue.

Cluster Method: |Mearest neighbor

Measure

@ Interval: |Euclidean distance =

© Binary
Transform Values Transform Measure
Standardize: |None - [] Absolute values

&) [] Change sign
[] Rescale to 0-1 range

[Continue][ Cancel ][ Help ]
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UsetheSt at i sahdP t ® éustténs on the main Hierarchical Cluster Analysis dialogue box to

set your output preferences as follows. Pt at i sdeti tbesabalysis to give you an

Afaggl omer ati on

—
—

ForP| ot setéheaal ysi s t o

Questions for Part A:

schedul eo

and

@ Hierarchical Cluster Analysis: Statistics

[+ Agglomeration schedule

¥ Proximity matrix
Cluster Mem SErShip

@ MNone
© Single solution

© Range of solutions

[Continue][ Cancel ][ Help ]

=]

t hese
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[¥: Dendrograrr
Icicle

@ All clusters
(& Specified range of clusters

@ Mone

Orientation

@ vertical
© Horizontal

@ Hierarchical Cluster Analysis: ... @

[Comjnue][ Cancel ][ Help ]
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Question 1.Do you come up with the s& basic form of dendrogram as you saw in class for

this dataset?
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Question 2.Whatpractical insightioes thelendrograngive you that you would not have from
just looking at the original dataset?

Question 3.What does th@roximity matrixadd that is at represented in the dendrogram?

Question 4.How do you (or could youbenefitfrom having the kind of insight provided by
cluster analysis?

Part B: Denton County Analysis

In lab 4 (factor analysis), you were provided with a file that contains infaman Denton
Countyds census tracts. I n this | ab, your goal
this same filePlease use the lab 4 census tdatafile againin this part of lab 5

In your write-up for this section, please prowde answers for any text printed in bold in the
guestions below. Please label your responses using the step number associated with each of the
bolded questions Step 2, Step 17, and Step 1Blease ate thatmany of thestepshelow do not
require a writta answeralthough you will still need to complete every step to finish the andsi
not include a written answer for any step where a written answer is not required.

[2)

Steps and Questions for Part B:
Step 1 Open the Denton County census tract dafaseise in SPSS.

Step 2 An important step in completing any cluster analysis is standardization of the data. Recall our
discussion in class about this issue. Since most of the census tract data categories are in percentages,
this is for the most partoh an issueAre there any variables where standardization is an issue?

What could happen to your analysis if you used these variables without standardization?

Step3 Usi Agat heeB Cl assi fy>MHinmernaur cohpitci aln sClyuwsut eursé
the cluster anal ysi s .allagailable variables exaepttfon TeactfiCéunty,i a b | ¢
and Statdas in the graphic below)

"@ Hierarchical Cluster Analysis

Variables(s).

& Young
& old
f Household
& Med_Income
@9 Afr-Amer [AfrAmer]

$a Tract
& County
&b State

Cluster
® Cases © Variables

Display
/| Statistics [ Plots

T




Step4 Pl aTrazbt har NablabelGaseshty bbde fito give meaning
clusteranal ysi s output). Al s &asedun ke rs el @lcusetde r(oa,s n
below).

P "

@ Hierarchical Cluster Analysis

Variables(s):

[
el

variables
Display
[ Statistics [« Plots

[ OK ][ Paste ][ Reset ][Gancel][ Help ]

Step5 Under A St dAdglomeratioo Schedules elné gt (ake sure the
not checkedddntinud hen click 0

I ]

@ Hierarchical Cluster Analysis: Statistics @

— i}ﬁ?ggglnmeratinnschedulé

|| Proximity matrix

Cluster Membership

q @HUHE
© Single solution

© Range of solutions

[Cunﬂnue][ Cancel ][ Help ]




Step6Undker APl otso, select fADendrogramod onl

tr‘ Hierarchical Cluster Analysis: ... @
—) [w! Dendrogram
Icicle

@ Al clusters
© Specified range of clusters

@ﬂon
Orientation

(=)

[Cuntinue][ Cancel ][ Help ]

Step 7 Under AnMet hodo, we o6 | do two different ki
a. For thefirst analysis

Under ACl uster Met hodo sel ect fiNear est Nei
Under fiMeasur eoctanfilEdd hiitdeam| Di sStedmeceo

b. For thesecondanalysis

Under ACl uster Met hodo sel ect fiBet ween Gro
Under iMeasureo and Al nterval o sel ect iEuc

For both runsstandardize (transfornypur data values by variable using Z scoidss will look
after the data issues you already identified in PaRrBit the result$or eachof your two runs.

"Q-\ Hierarchical

uster Method: |Between-groups linkage \

Measure

@ Interval:  |Euclidean distance

ransform Values Transform Measure

Standardize: |7 scores

[] Absolute values

® By variable
© By case:

[] Change sign
[] Rescale to 0-1 range

Cancel Help

Continue




Before you respond to the final questions required for this lab, you will need to megulteof the
cluster analysifom your SPSS oput. Please refer to the Denton County Census Tract map below

as a reference for this mapping task.

e / -‘
T | R " ' e e O W, E
[ T . P @RI B 090909090900\ . Sammmtes -
i J 202.04 1
1 I
| | !
| ‘ :
| TR 202.04 !
" :
| / !
; { H
| | 202.03 |
‘, |‘ 201.03 !
:‘ JI
| @ |
! !
5 | 202.05 201.04 5
1 i
| \ |
. \ :
} 204.01 :
i 202.02 | |
" r
! 204.01 205.04 201.05 i
; | = !
i ‘ 288 |
! |I 205.06 i
|
1 | - 204.02 205.05 201.06 '
E \ (‘(37?} i
1 1\ = I‘
3 \ 20403 |2%%0h0q 0, :
i \ 207 '
5 \\‘?09210 211 201.07 !
: JPN g 201.08 |
:‘ / 20 214.05 20109
| 208 N, !
i 203.10 V4 213 05\ 201.10 i
' \ 201.13 ]
! / 213.03" 201.15 201.12011) '
| : 215.26
. / 213.04 : . 215.27
| 21466 21407 N, 21404 201.14
3 / 214.09 N !
| 214.08——N\ 215.25 |
1 203.09 21512 \ 219
' {
| 215.15 |
: 217.18 14.03 <7
i % F 215 2‘1215'232181
i \ 215.16215: i
| ) 203.03 215.13 215.20 !
| / 215.14 \ 215.18 Skih H
i / 217.19 215.0 ]
| / 21748 217.20 \ CaAle fo
: / £17:49 217.15 215.02 121 |
| / 217.21 217.1 TERAS i
i " 161 216.25 ;
| 203.08 217.48 | 217.02 217% g8 216.24 216.27
! — 217.50 A 216.29 |
! TEXAS / 217 2421 7.42 217,45\ T 216.28 |
5 Y 217.52 : 217.41 \ 216.30 i
i / 77561 57,30 21?23127.%15,19 216.23 216.33216.32 |
i - - 21735 0 50431622 iy 4 21614 216.3!&'}
| 203,05 2727 54705 217.36 fro-45
e Y AL R, IS SRR 21737 2588 N 21629 216.15 | fo16 36
e A TR [ 21737 s (2162, )0 206 B ]
/ 121 @
/ TEXAS
f ©2011 NAVTEQ TERAS \

Map: Denton County Census Tracts andCensus TractCode Numbers



To complete the SPSS results mapping, you will usé/yetitudeGIS softwae installed on all

CSAM lab computers. Maptitude is an alternative to Esri GIS software that has a broad user base in
the human and business geography communities in particular (my business geography consulting
firm has used Maptitude as one analytical fobover 20 years). If you have previously used other

GIS packages, you should pick up on Maptitude very quickly. If you have not used GIS packages
before, you should find Maptitude to have an intuitive user interface and many powerful features
worthwhile of consideration for your research needs.

To do your Maptitud&I1S mapping, note you have access to s@meMaptitude resourcesa the

ACl asso folder on your CSAM | ab computer desk

Insidethisclasd i rect ory, go to the fA51900 directory,
I n this Lab 50 directory, you will find:

A
T ALab 5 D aAtdieectdryconmisirg all census tratzdta and worksheet fileged to
complete lab 5
T AMaptit udieg aCe n gdigkcmry containing ensus tracboundary files in
Maptitude GIS format

Step 8If you are not familiar with the Maptitude GIS system, pleasev h Klaptitude Basios
video you will findat the link below:

https://www.caliper.com/video/maptitude/maptittiigsicsvideo/maptitudebasicsvideo.html

This video provides aserfriendly, overall introduction to the Maptitud&lS sysemuser interface.
When you have viewed this video, start the Maptitude program on your CSAM computer and within
Maptitude open up the ADenton Census Tracto
Fileso directory.

!

b o


https://www.caliper.com/video/maptitude/maptitude-basics-video/maptitude-basics-video.html

Step 9 With this censusract file open in Maptitude, yashould see a display similar to the below.
The illustration below labels key parts of the Maptitude user interface.
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You will notice that the main map window includes many elements in addition to thesceact
boundaries you opened. These are helpful for geographic orientation, but they make the census tract
boundaries thembees a little difficult to see.

Youmayfurtherc ust omi ze your map to better emphas
Manager o | abell ed above makes it possi bl e
boundariesl n t he ADi spl ay Manager 0, | ocate the Den:
layer list. Clicking on the dotted rectangle (immediately toltref t of t he HADent on
label) brings up a further dialogue box that allows you to customize the census tract border.

i ze
t o

# @ = | | Denton Census Tract

1
Click on this




Step 10The census tract boundary layer dialogue box should look something like the below.

Style (Layer: Denton Census Tract) @g

Area Settings

Border Style | | -

Border Width 0.5 A I

BorderColor CC———71 -'
Fill Style Mone i :

Option

Transparent

100 ~ | Border Opacity (100 =

[ oK ” Cancel ” Apply l Reset

| recommend youl@ange he border color to a thicker, black line style to make the border layer more
visually apparent. Click AOKO when you are don
looking something like the below:




