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Electronic Devices
Typewriter
Desktop Computer
Laptop Computer
Tablet
Smart Phone
A Television Set
A Radio

Game Console



I. MODEL

To quote from Kruskal and Wish (1991), "The procedure is much harder to explain, however, than
techniques for computing descriptive statistics such as the mean, standard deviation or correlation
coefficient. . . Even for methods of data analysis as complicated as the analysis of variance and linear
regression, the actual operations necessary for simple versions can be presented without too much
difficulty. . . Multidimensional scaling calculations are much more complex, and even the simplest
versions are never performed without the aid of a computer."

1) MDS requires data representing how close together or far apart items are, e.g., how close are
Cleveland and Columbus, Cleveland and Chicago, Cleveland and New York, or Cleveland and Beijing.
While geographical objects can be measured in kilometers (or feet) the strength of MDS is that it can
analyze objects or concepts that cannot be simply measured with a ruler. Towards this end we
constructed a simple questionnaire that asked respondents to estimate, in their own judgment how
close (similar) or far apart (dissimilar) eight common technological objects are, and the responses were
analyzed.

2) After MDS provided a map of the objects in multiple dimensions, these dimensions were correlated
with 4 attributes that were assessed for each of the objects. They were how often were the objects
used, how portable were they, how new were they and how amenable were they to multiple uses.
That questionnaire follows:



Create a survey for your MDS

For each pair of devices below, indicate how far apart or near to
one another you perceive them to be. Small values indicate that
the devices are very similar and large values indicate that they
are not at all sinilar. "0" means that you feel they are IDENTICAL
and "100" means they are maximally DISSIMILAR.

Compare These Devices Similarity/Dissimilarity 0-100
Typewriter and A Television Set
Tablet and Smart Phone
Desktop Computer and A Radio

Desktop
Typewriter and Computer
Desktop Computer and Game Console
Laptop Computer and Smart Phone
A Radio and Typewriter
A Radio and Game Console
A Television Set and Game Console
Laptop Computer and A Radio
Desktop Computer and Tablet
Typewriter and Laptop Computer
A Television Set and A Radio
Typewriter and Tablet
Smart Phone and A Radio
Tablet and Game Console
Desktop Computer and Smart Phone
Desktop Computer and A Television Set
Desktop Computer and Laptop Computer
Laptop Computer and Game Console
Tablet and A Radio
Typewriter and Smart Phone
Smart Phone and A Television Set
Laptop Computer and Tablet
Smart Phone and Game Console
Laptop Computer and A Television Set
Tablet and A Television Set

Game Console and Typewriter




(Circle one number for each)

NEVER How OFTEN do you use each of these devices VERY OFTEN
Typewriter 0 1 2 3 4 5 6 7 8| 9 10
Desktop
Computer 0 1 2 3 4 5 6 7 8| 9 10
Laptop
Computer 0 1 2 3 4 5 6 7 81 9 10
Tablet 0 1 2 3 4 5 6 7 8| 9 10
Smart Phone 0 1 2 3 4 5 6 7 8| 9 10
A Television Set 0 1 2 3 4 5 6 7 8| 9 10
A Radio 0 1 2 3 4 5 6 7 8| 9 10
Game Console 0 1 2 3 4 5 6 7 8| 9 10
NOT at ALL How PORTABLE is each device VERY
Typewriter 0 1 2 3 4 5 6 7 8] 9 10
Desktop
Computer 0 1 2 3 4 5 6 7 8| 9 10
Laptop
Computer 0 1 2 3 4 5 6 7 81 9 10
Tablet 0 1 2 3 4 5 6 7 8| 9 10
Smart Phone 0 1 2 3 4 5 6 7 8| 9 10
A Television Set 0 1 2 3 4 5 6 7 8 9 10
A Radio 0 1 2 3 4 5 6 7 8| 9 10
Game Console 0 1 2 3 4 5 6 7 8| 9 10
VERY OLD How NEW is each device VERY NEW
Typewriter 0 1 2 3 4 5 6 7 8 9 10
Desktop
Computer 0 1 2 3 4 5 6 7 8 9 10
Laptop
Computer 0 1 2 3 4 5 6 7 8 9 10
Tablet 0 1 2 3 4 5 6 7 8| 9 10
Smart Phone 0 1 2 3 4 5 6 7 8| 9 10
A Television Set 0 1 2 3 4 5 6 7 8| 9 10
A Radio 0 1 2 3 4 5 6 7 8| 9 10
Game Console 0 1 2 3 4 5 6 7 8| 9 10
SINGLE USE How does each device allow Variable USES MANY USES
Typewriter 0 1 2 3 4 5 6 7 8| 9 10
Desktop
Computer 0 1 2 3 4 5 6 7 8| 9 10
Laptop
Computer 0 1 2 3 4 5 6 7 8| 9 10
Tablet 0 1 2 3 4 5 6 7 8| 9 10
Smart Phone 0 1 2 3 4 5 6 7 8 9 10
A Television Set 0 1 2 3 4 5 6 7 8| 9 10
A Radio 0 1 2 3 4 5 6 7 8| 9 10
Game Console 0 1 2 3 4 5 6 7 8 9 10




Il. RUNNING SPSS and IIl. SPSS OUTPUT (COMBINED)

GET

FILE="C:\Users\2579945\Desktop\MDS\Tuesday Files\Compare 13.sav".
DATASET NAME DataSetl WINDOW=FRONT.
DESCRIPTIVES VARIABLES=Type TV Tablet Phone Desk Radio Type Desk Desk Game Lap_Phone
Radio_Type Radio _Game TV _Game Lap Radio Desk Tablet Type Lap TV_Radio Type Tablet
Phone_Radio Tablet_Game Desk_Phone Desk TV Desk Lap Lap_Game Tablet Radio Type_Phone
Phone_TV Lap_Tablet Phone _Game Lap TV Tablet TV Game_Type

/STATISTICS=MEAN MIN MAX.

Descriptives

[DataSetl] C:\Users\2579945\Desktop\MDS\Tuesday Files\Compare 13.sa

Descriptive Statistics

N Minimum Maximum Mean
Type TV 13 0 100 79.08
Tablet_Phone 13 5 70 27.31
Desk_Radio 13 0 100 69.23
Type_Desk 13 0 98 51.08
Desk_Game 13 5 75 39.46
Lap_Phone 13 5 75 37.77 Run Descriptive on the 28
Radio_Type 13 0 100 84.62 pairs of data to get the
Radio_Game 13 0 100 78.85 .
v Game s . 50 62 62 means of the 13 subjects.
Lap_ Radio 13 0 95 58.85 We will only use these
Desk_Tablet 13 5 70 27.00 means in the MDS
Type_Lap 13 0 96 54.08 program
TV_Radio 13 10 98 48.69
Type_Tablet 13 0 98 62.69
Phone_Radio 13 0 96 61.62
Tablet_Game 13 0 98 38.46
Desk_Phone 13 10 100 48.46
Desk_TV 13 0 90 40.23
Desk_Lap 13 0 90 14.62
Lap_Game 13 5 60 28.92
Tablet_Radio 13 0 95 62.62
Type_Phone 13 0 100 75.23
Phone_TV 13 0 100 65.00
Lap_Tablet 13 2 80 24.00
Phone_Game 13 5 90 34.62
Lap_TV 13 0 95 47.69
Tablet TV 13 0 95 46.77




100

Game_Type 13
Valid N (listwise) 13

85.62 ‘

The Mean data are entered into an array. Note that the 8 columns are labeled with the 8
devices and each label ends with the number of the column. This is used to identify the
correct row for each device since the rows are not labeled, just numbered. Row 1 is Typel,
row 2 is Desk2 etc.

= Descriptives

Descriptive Statistics

[+ Minirmum haximure | Std. Deviation

Type_T 13 0 11 ‘ _ 33482
Tablet_FPhone 13 g 22418
e i s e RIALE il 28.14949
Type_Desk 13 0 98 51.08 ] 34 565
— s - e i 23426
Lap_Fhone 13 | a | 7a ITTT | 21.8249

=] MDSMatrik.say - SPS5 Data Editor

File Edit “iew Data Transform Analyze Graphs  Ukilities  Add-ons  WWindow Help

=|R|8| B/ o] =[E]| &l Fe BlIEE %o
73

|‘I : TWE |
Typel Desk Laptop3 Tabletd | SPhones TwE Fadio? Gam;alf_;uns o
ole
1 o 51.00 54,00 B3.00 75.00 79.00 95.00 gk 00
2 51.00 a0 15.00 27.00 43.00 40.00 £9.00 39.00
5 54.00 15.00 00 24.00 38.00 45.00 53.00 28.00
4 53.00 27.00 24.00 0o 27.00 47.00 £3.00 35.00
3 75.00 43.00 38.00 27.00 00 £5.00 62.00 35.00
2] 79.00 40.00 43.00 47.00 B5.00 o 43.00 £3.00
7 85.00 59.00 59.00 £3.00 52.00 49.00 0o 79.00
g g86.00 39.00 29.00 38.00 35.00 53.00 79.00 00
2]
|0
11
12
Walid M (listwise) 13
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! MDSMatrix.sav [DataSet2] - BM SPSS Statistics Data [dm - - - EIL

—
File Edit View Data Transform Analyze Graphs Ulilities Add-ons Window Help
Y Reports
il . — Descriptive Statistics
| | SRS 5 |visible: 8 of 8 Variables
Typel Desk2 General Linear Model ~ » jPhoneb TVE Radio7 | GameCaonsal var " ar || o |
Generalized Linear Modelsh ed
1 00 a1 ’ 75.00 79.00 85.00 86.00
Wixed Models » *
2 51.00 . - 45.00 40.00 69.00 39.00 Run MDS.
Correlate 3
3 54.00 15 38.00 48.00 59.00 29.00
4 63.00 27 Regression ' 27.00 47.00 63.00 38.00
- - Loglinear 3 - . - - Analyze———
5 75.00 43 - . 00 65.00 62.00 35.00
6 79.00 a0 lassly 65.00 00 43.00 §3.00
7 35.00 59, Dimension Reduction 3 &2 00 Aq.00 o 79.00 Scale----
8 86.00 39 5cAe ’ Reliability Analysis... 00
Nonparametric Tests L " ! |
9 = Multidimensional Scaling (ALSCAL).. .. . .
= Ty = Multidimensional Scaling (ASCAL)
I 1 Survival 3
| 12 Multiple Response 3
13 Quality Control 3
14 ROC Curve...
15
16 b
¥

|Mu|tidimensi0na| Scaling (ALSCAL)...

MD5Matrix.sa¥ - SP5S Data Editor
File  Edit

Likilitigs

View Data Transform  Analyze  Graphs

Add-ons

|IEIM SPSS Statistics Processoris ready| |

“window  Help

e L m )=

[l w (Enl sal oEl=| Bl lE=l el |

ﬁ B Mult; ensional Scaling il
: Varishles: i i
%;yp:; arables K Radic7 [GameCons| - = Move all 8 devices into the
=2 . .
® Laptop3 Pae | |t o _ variable box and THEN click
Tabletd Feset
%SPhoneS .00 63.00 33.00 on MODEL button
&6 Eancel | B0 53.00 25.00
@ Radio? Individual b atrices for: Help ¢.00 63.00 38.00 —
S RamelonsnleR LI B2.00 35.00
49.00 53.00
r~ Distance: oo .
% Data are distances i o
Shape... | Square symmetic
" Create distances from data
IeasLre... | Euclidean distance
T3
14
15
“ | Typel H Desk2 H Laptop3 H Tablet4 | SPhones TV6 F—
N
2 Vulidimensions! Scal [ = )
[B Multidimensional Scaling —_— L I 75.00 79.00
Multidimensional Scaling: Model u 4500 4000
rLevel of Measurement rConditionality ;:gg ::EE The default fOI’ the
@ Ordinal: @ Matrix : : . . .
P1 Uniie ied obsenaiions | | & Row 00 65.00 dimensions of the model is
O Interval © Unconditional 65.00 00 2. We need to change this
] = 62.00 49.00
© Ratio . .
~Dimension 3500 to 3 (4 is too high)
Minimum: Maxi

rScaling Model
® Euclidean distance

@ Individual differences Euclidean distance:
i ights

a negative subjec




GET
FILE="C:\Users\2579945\Desktop\MDS\Tuesday Files\MDSMatrix.sav".
DATASET NAME DataSet2 WINDOW=FRONT.
ALSCAL
VARIABLES=Typel Desk2 Laptop3 Tablet4 SPhone5 TV6 Radio7 GameConsole8
/SHAPE=SYMMETRIC
/LEVEL=0ORDINAL
/CONDITION=MATRIX
/MODEL=EUCLID
/CRITERIA=CONVERGE(0.001) STRESSMIN(0.005) ITER(30) CUTOFF(0) DIMENS(2,3).

Alscal

[DataSet2] C:\Users\2579945\Desktop\MDS\Tuesday Files\MDSMatrix.sav

Warning # 14654

The total number of parameters being estimated (the number of stimulus
coordinates plus the number of weights, if any) is large relative to the
number of data values in your data matrix. The results may not be reliable
since there may not be enough data to precisely estimate the values of the
parameters. You should reduce the number of parameters (e.g. request fewer
dimensions) or increase the number of observations.

Number of parameters is 24. Number of data values is 28

Iteration history for the 3 dimensional solution (in squared distances)

Young®"s S-stress formula 1 is used.

Iteration S-stress Improvement
1 -03232
2 -02338 -00894
3 -02097 -00241
4 -01934 -00164
5 -01812 -00121
6 -01719 -00093

Iterations stopped because
S-stress improvement is less than -001000

Stress and squared correlation (RSQ) in distances

RSQ values are the proportion of variance of the scaled data (disparities)
in the partition (row, matrix, or entire data) which is accounted for by their
corresponding distances.

Stress values are Kruskal®s stress formula 1.

For matrix

Stress = .02558 RSQ = .99552



Configuration derived in 3 dimensions

Stimulus Coordinates

Dimension
Stimulus Stimulus 1 2 3
Number Name
1 [ Typel 2.6101 ] -.7859  -.1140
2 DESRZ D130 .3801 .6592 . .
3 Laptop3 "5651 "21102 - .0288 Enter the 3 dimensions
5 SPhone5 ~ -.5939  .7778 -1.1816 _ _
6 TV6 -.8603 -.8058 1.4013 into an array for graphing
7 Radio7 -1.2012 -2.0682 -.7085
8 GameCons -.8016 1.5694 .2097
=|d|S| =®| o« =[b] &l FHe BlE]E %9
|'I : DEVICE |T_I,I|:|e'l
DEYICE Dk DIk Dk
1 Typel 2610200 - 785900 - 114000
2|Deskz T ] 380100 BE9200
3|Laptop3 2BES100 A10200 - 0283800
4| Tabletd 007000 522400 - 237400
5| =Phones -.593900 S FFB00 -1.181600
E| TG -.860300 - 805300 1.401300
7| Radio’ -1.201200 -2 0R3200 - 708500
B|GameConsaled - 801800 1.565400 209700
g
10
11
12

MDS continues and gives the values for a2
dimensional model which we will not use




Warning # 14654

The total number of parameters being estimated (the number of stimulus
coordinates plus the number of weights, if any) is large relative to the
number of data values in your data matrix. The results may not be reliable
since there may not be enough data to precisely estimate the values of the
parameters. You should reduce the number of parameters (e.g. request fewer
dimensions) or increase the number of observations.

Number of parameters is 16. Number of data values is 28

Iteration history for the 2 dimensional solution (in squared distances)

Young®s S-stress formula 1 is used.

Iteration S-stress Improvement
1 -14391
2 -11974 -02418
3 211143 -00831
4 -10879 -00264
5 -10752 -00127
6 -10682 -00070

Iterations stopped because
S-stress improvement is less than -001000
Stress and squared correlation (RSQ) in distances
RSQ values are the proportion of variance of the scaled data (disparities)in
the partition (row, matrix, or entire data) which is accounted for by their
corresponding distances.
Stress values are Kruskal®s stress formula 1.

For matrix
Stress = .10697 RSQ = .95025

Configuration derived in 2 dimensions

Stimulus Coordinates

Dimension
Stimulus Stimulus 1 2
Number Name
1 Typel 2.4010 -.5625
2 Desk2 .4097 .1510
3 Laptop3 .1008 .3795
4 Tablet4 .0772 -3990
5 SPhone5 -.4472 .9681
6 TV6 -.6018 -1.1210
7 Radio7 -1.2416 -1.6238
8 GameCons -.6981 1.409

10



Graphing the Dimensions

View Data Transform Analize Graphs

File Edit Utiities  Add-ons  Window  Help
[Eﬂ e il Chart Builder. % {SZ @ tl]Evl‘;‘ .“@ ‘
2 el Template Chooser =
[ [ R v [ Biow [vistole: 8 or8 variables
DEVICE ‘| DIk “ o ” T e FORTABILITY ‘| NEWNESS ‘imumpsuzuséd o~ H o ” e “ - H o || ;
1 Typel 2610200 - 785900 1.85 69 1.62
2 Desk2 574600 380100 85 400 546
3 Laptop3 265100 410200 8.54 677 9.08
4 Tabletd 1007000 522400 9.38 8.62 8.15
5 SPhones -.593900 777800 A Rt 10.00 9.08 9.00
B V6 - 860300 - 805800 1 . 215 154 462
7 Radia? -1.201200 2068200 I o B 7.00 108 254
8 GameConsoled -801600 1669400 i ol R 462 5.45 6.00
: In SPSS 19 under Graph
10 [l Histogram
1 .
= select Legacy Dialogs and
13
s choose Scatter
16
17
18
19
20
21
22
23
24
25
2

File Edit

View Data Transform Analjze Graphs

Utilities

Addons  Window

Help

2 [

e~ B 8 5

=
B

L)

|én PORTABILITY |

|visible: 8 o7& Variables

I DEVICE ‘| DIM1 ‘| DIM2 H DIM3 “ HOWOFTEN H PORTABILITY ‘| NEWNESS ‘iMUL-nZLEusﬂ = H @ ” v ‘| = H - || n
1 Typel 2610200 - 785900 - 114000 92 185 69 162 =
D Desk2 574600 380100 669200 631 85 400 846
3 Laptopd 265100 410200 -.028800 9.31 8.54 6.77 9.08
1 Tabletd 007000 522400 - 237400 638 938 562 815
5 SPhones - 593900 777800 -1.181600 845 10.00 9.08 9.00
& V6 - 860300 - 805800 1401300 538 215 154 462
7 Radio? -1.201200 -2.068200 -708500 362 7.00 1.08 254
8 GameConsoled - 801600 1569400 209700 300 462 546 5.00
9 ) Scatter/Dot =5
5 & : choose 3-D Scatter
1 Simple Matrix Simple
12 Scatter Scatter Dot
[ - ]
erlay 3D
14 Scatter Scatter 3
15
16 |
17 |
18 ' ' '
19
20
21
22
23
24
25
26
5
Ir]

|\EIM SPSS Statistics Processor is ready |

<Pt




File Edit View Data Transform Analize Graphs Utilies Add-ons Window Help

SEe M c~ B0 # H

B8 %

i %|

and Device to Label Cases

|20: PORTABILITY | |visible: 8 of & Variables
DEVICE H DIM1 ‘ DIM2 [ #3 3-D Scatterplot P ) ‘ = ” = H - || = H = “ 7
1 Typel 2610200 - ¥ Axis Eg 52
= Desk2 574600 3| |# HOWOFTEN  Fowe r—— 16
& PORTABILITY Options...
3 Laptop3 265100 A | % newness - x‘;’m 8
4 |Tablet 007000 4| | % woimpLeuses 3 . .
5 SPhones -sa900 £ 2ace 0 Put the Dimensions on
6 |ve 860300 -8 o 52
7 RadiaT 1.201200 20 ‘SetMarkers by, 54 h H H
8 | GameConsoles - 801600 156 oo the approprlate axis
9 Label Cases by
0 (&)
1 . .
2 Dim1 to X axis
13 =
12 -
15 . .
C Dim2 to Y axis
17
18 o
19 . .
2 T Dim 3 to Z axis
21 =
2 ~Template
23 [C] Use chart specifications from:
24 Eil
25
26
27
= " " "
— |
Data View

IBM SPSS Stafistics Processorisready | | |

- 10
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Double clicking on the cube brings up the edit graph function.
Clicking on the rotation icon (next to the lasso) brings up the 3-
D Rotation box with the Vertical and Horizontal coordinates.
BUT you don't need to enter anything here to change the
orientation. If you place the cursor on the cube it changes into a
hand (?hand grabbing something) and allows you to drag the
cube to rotate it.

Sorrv -- the screen shot dosen't canture the hand

]
1

e

fo] 3-D Rotation EET - -

. s Elements Help
e PP ML Cl=mL
Horizontal: - - B I =

ik (1as E U
Al IlF—f

i (B

DIM2
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DIM2

DIM2

2.0000007 GameConsoled
]
1.000000- 52”“”35
Tablet4O
000000~ Laptop3  Desk2
TVE Typel
(o] o
-1.000000=
Radia?
-2.000000= (o]
-3.000000=
| 1 T
-2.000000 000000 2.000000

DIM1




— e M alal= "k o
=-1.500000

==
2 —1 000000
=

—-.500000

Laptop3
Typel

—.000000

o
DIM3

GameConsoled

—.200000

—1.000000

TE

o

—1.:500000

i

2.000000
1.000000
000ooo
-1.000000
-2.000000
-3.000000

¢NId
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Correlate the means of each of the 4 attributes (How often do you use it, how
portable is it, how new is it and how amenable is it to multiple uses) with the 3
Dimensions

File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help

= T O Reports » ¥ = ‘Z % . [A] (> ‘
% H L,-_-J = Descriptive Statistics 3 n = é: | [ \'@
[13 \ Compere Mands ) \Visible: 8 of 8 Variables
| DEVICE “ General Linear Mogel b “ DIM3 H HOWOFTEN H PORTABILTY “ NEWNESS HMUL‘HF’LEUSE“‘ v H i H e H - “ - ‘ J
Generalized Linear Modelsh s
1 Type \iiots . [785900 ~ 114000 92 185 59 162 | | | | B
2 Desk2 e - ‘Bmm =200 631 85 400 8.46
3 Laptap3 i \ ; 500 9.31 8.54 6.77 9.08
4 Tabletd T it} Partial. koo 6.38 938 8.62 515
5 | SPhones Loginear " | Eoistances 500 §.46 10.00 9.08 9.00
3 V6 Classify " Teoze00 1.401300 5.38| 215 154 462
7 Radio7 Smens R [ eR0 - 708500 3.62| 7.00 108 254
8 GameCansoled Hidle " |s69400 209700/ 3.00 462 546 6.00
P Nonparametric Tests » T T T T T
10 Forecasting 3
1 Survival 3
12 Multiple Response b
13 Quality Control 2
14 [ roc curve... i
15
16
17

File Edt View Data Transform Analize Graphs Utiiies Addons Window Help

SEE W -~ B i ¥
[

BaE 409 %

[2a Visible: 8 of 8 Variables
DEVICE DIM1 DIM2 DIM3 HOWOFTEN PORTABILITY | NEWNESS \MULTIPLEUSH
s var var var var var Vi
1 Typel 2.610200 -.785900 - 114000 92 1.85 59 162
2 Desk2 574600 380100 659200 631 85 400 846
3 Laptop3 265100 410200 - 028800 9.31 54 677 9.08
4 Tabletd 007000 522400 [ Bivarate Corrlations .. ] 8.15 "8 Bivariste Corelations . =) s
5 SPhones -593900 777800 - 9.00 — 9
6 TVE -.860300 -.805800 Variables @ 482 Variables -
7 Radio? 1201200 -2.068200 g DIkt 254 ? DIkt = | 2
DIMZ DIl |
8 GameCansole3 - 801600 1569400 6.00
ameConsole i | % ous .
9 & HOWOFTEN . 4 HOWOFTEN |
10 & PORTABIITY E & PORTABILITY
1 & NEWNESS & NEWNESS 1
2 MULTIPLEUSES MULTIPLEUSES 1
13 I
14 Correlation C L Correlation G |
15
= [E Pearson [ Kendall's tau-b [ Spearman | - [H Pearson [*] Kendall's tau-b [ Spearman | L
17 Testof | Test of Significan |
18 © Two-tailed © One-tailed | | [@ Twotailed @ One-tailed | |
19 I
- [¥ Flag significant correlations i Flag significant correlations i
22 1
23 T T T T L T T T "
24
25
26
21
28
=
gl I3

[ [IBM SPSS Statistics Processoris ready | | | | |

Bl =l
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Correlations

MULTIPLEUS
DNt DMz DIM3 | HOWOFTEN | PORTABILITY | NEWNESS ES
Dim Fearson Correlation 1 =027 03r -.328 -.3493 -.225 =222
Sig. (2-tailed) 850 931 428 336 503 598
N 8 8 8 8 8 g 8
D2 Fearson Correlation -027 1 -.ooa 36T 207 T57 727
Sig. (2-tailed) 350 385 371 622 030 041
M 8 8 8 8 8 8 8
Dim3 Pearsan Correlation 037 -.0oa 1 -136 TS -422 -.09
Sig. (2-tailed) 531 585 749 .038 298 830
M 8 8 8 8 8 g 8
HOWOFTEN Pearsan Correlation -328 367 - 136 1 570 715 876
Sig. (2-tailed) 428 a7 749 140 045 004
N 8 8 8 8 8 g 8
PORTABILITY Pearsan Correlation -.393 207 734 570 1 739 461
Sig. (2-tailed) 336 622 038 140 036 250
M 8 8 8 8 8 8 8
NEWNESS Pearson Correlation -.228 787 - 422 718 Ty 1 AR
Sig. (2-tailed) 593 .030 298 046 036 005
M 8 8 8 8 8 g 8
MULTIPLEUSES  Pearson Correlation -222 77 -.091 876 461 868" 1
Sig. (2-tailed) 508 041 830 004 250 005
N 8 8 8 8 8 g 8

= Correlation is significant atthe 0.05 level (2-tailed).
== Correlation is significant atthe 0.01 level (2-tailed).
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IV. TABLING RESULTS (this is in addition to the MDS graphs)

How often used How portable How new Multiple uses
Dimension 1 -.313 -.376 -.206 -.208

451 .359 .624 .622
Dimension 2 353 214 762" 718

391 .611 ‘028 ‘045
Dimension3 -.155 -747° -.443 -.099

715 ‘033 271 .816
* p<0.05
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V. WRITEUP

The focus of this research was to explore the difference values subjects use when judging an
electronic device. We collected data to assess the differences between each device using a 0-100 scale.
Each subject rated how similar each device was by rating it close to 0 or how different a device was by
rating it close to 100. We surveyed 13 subjects and had them rate 8 different devices. We also
gathered data on the following attributes: How often a device was used, how new was the device, how
portable was the device, and the number of multiple uses per device.

The results yielded a 3-dimensional solution from the data entered. Large differences between
typewriter and smartphones, or typewriters and game consoles show that people perceive these
devices differently. The first dimension seems to be one that discriminates between devices that
require keyboarding, and those that do not. The second dimension seems to differentiate between
older and newer devices. And the third dimension seems to be one of small vs. large devices, or
portable vs. non-portable devices. Table 2 might help us confirm these interpretations of the
dimensions by examining whether the dimensions are correlated with the four attributes measured.
Our correlations show significances of dimension 2 with Newness and with Multiple Uses. The
correlations for dimension 3 show a significance with Portability. None of the four attributes correlated
strongly with dimension 1.
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