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Descriptive statistics

- When summarizing quantitative (continuous/interval/ratio) variables, we

are typically interested in questions like:

= What is the "center" of the data? (Mean, median)
- How spread out is the data? (Standard deviation/variance)
= What are the extremes of the data? (Minimum, maximum; Outliers)

= What is the "shape" of the distribution? Is it symmetric or asymmetric? Are the
values mostly clustered about the mean, or are there many values in the "tails"

of the distribution? (Skewness, kurtosis)



Descriptives

» To run the Descriptives procedure, select Analyze > Descriptive
Statistics > Descriptives.

@ Descriptives: Options X

Analyze  Graphs  Utilities  Add-ons  Window  Help Mean |:]§um

Reports 4 = . . Dispersion
A . Select variables for analysis i T
escriptive Statistics Frequencies... Std. deviation [v/| Minimum
Compare Means L - Vari V| Maxi
X Descriptives... P . g;::zzce ' asl:t;:\n
& = E;iable(s): Distribution
sex age . T
4l age_range5 ' & inc Kurtosis  [] Skewness
4l age_range4 & exp_food o i
7l edu isplay Order
& iob - ® Variable list
&) exp_food ranged O Alphabetic
& stay O Ascending means
&> num_stay .
- D d
{9 child y O Descending means
| [[] Save standardized values as variables l C : l | Hel
i Continue ance elp

‘ Paste H Reset HCanceIH Help | .




Descriptives

Descriptive Statistics

M Minimum  Maximum Mean std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic std. Error  Statistic std. Error
age 526 20.00 74.00 32.6369 1016227 1.315 106 1.759 213
inc 526 600.00 300000.00 246085627 24439.06623 6.014 106 53.336 213
exp_food 526 60.00 60000.00 G87Y8.0798 542188145 3.343 106 18.8749 213
Valid M (listwise) h26
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A1ANHLAY (Kurtosis)
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BA603
Using Synta
Descripti X E
@ Descrptves &3 *Syntax1 - IBM SPSS Statistics Syntax Editor
Variable(s): - . . :
& ~ & File Edit View Data Transform Analyze Graphs Utilities Run Tools Extensions W
- 8 I
4l age_range5 & inc tyle... -
o age_anges # exp o PHEeLR ey = AP0 & Bs
e " = — |
& /* - - Ny Active DataSet: DataSet1 v Q Search application
o exp_food_range4 e —
o stay DATASET ACTIVATE 1
&b num_stay DESCRIPTIVES 2 DATASET ACTIVATE DataSet1.
4. child d 3 "il'DE SCRIPTIVES VARIABLES=age inc exp_food
[] Save standardized val 4 [ /STATISTICS=MEAN STDDEV MIN MAX KURTOSIS SKEWNESS.
c )
‘ Paste | E pset HCancelll Help |
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Compute standardized scores (Z-score) for numeric variables

#@ Descriptives X
Using the Descriptives Dialog Window Variable(s) Options
¢ sex ~ & age o
. . e . g _ : tyle
1. Click Analyze > Descriptive Statistics > ll age_ranges & inc
4l age_range4 & exp_food Bootstrap
Descriptives. ol edu
& job -
2. Add the variables age, inc and exp_food to the | & exp_food_range4
. &) stay
Variables box. & num_stay
. & child e
3. Check the box Save standardized values as ‘
. |
Varlables- oK Paste | | Reset | | Cancel Help
4. Click OK when finished.
| 83 avg_PBC Numeric 8 2 MNone None 10 = Right & Scale “ Input
84 avg_INT Numeric 8 2 None None 10 = Right & Scale “ Input
. o 85 avg_AVAI Numeric 8 2 None None 10 = Right & Scale “ Input
20 Z-SCOFG U2N6E17 e el i 0 e
LLﬂﬁﬁﬁaﬁﬂqiquﬁﬁJzu 87 Zage Numeric 11 5 Zscore(age) None None 13 = Right & Scale N Input
. . 88 Zinc Numeric 11 5 Zscore(inc) None None 13 = Right & Scale ~ Input
Varlable IlStS | 89 Zexp_food Numeric 1M 5 Zscore(exp_fo... None None 13 = Right f Scale N Input




R R RRRRRRRRRRRERRRRRRRRRRRpAR

BA603

Freguencies with Scale Variables

click Analyze > Descriptive Statistics > Frequencies.

Analyze Graphs Utilittes Add-ons  Window Help

Reports 2
Descriptive Statistics 2 | #8 Frequencies: Statistics X
| Percentile Values Central Tendency
B o o - - I | [ Quartiles [ Mean
@ Frequencies X “ ) i
|:] Cut points for: 10 equal groups Median
Variable(s): — [] Percentile(s): Mode
= : Statistics [ JSam
4l age_range4 A & inc Add =
E edu | Chasts Change
& job Format Remove
exp_food
& exp_ - Style o
&> exp_food_ranged [[] Values are group midpoints
&> stay Bootstrap Dispersion Distribution
@b num_stay Std. deviation [ Minimum
&~ child v (] variance Maximum
Display frequency tables [[] Create APA style tables [JRange [JSE mean
oK Paste | | Reset | | Cancel || Help | Cancel | | Help |

#8 Frequencies: Charts X

Chart Type
O None
O Bar charts
O Pie charts
@® Histograms:
[ Show normal curve on histogra

Cancel H Help |
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Freguencies with Scale Variables

Histogram
Statistics 00
Mean = 24609 56

inc ﬁtg.ﬁ%%u. = 24439 066
M Valid 526

Missing 1]
Mean 24609.5627
Median 19000.0000 200
Mode 15000.00 >
Std. Deviation 24439 06623 E
Skewness 6.014 S
std. Error of Skewness 06 L
Kurtosis 53.336 100
std. Error of Kurtosis 213
Minimum 600.00
Maximum 300000.00
Percentiles 25 15000.0000

50 15000.0000

75 30000.0000 o 10000000 znumﬁnu 300000.00 400000.00

inc
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Crosstabs: Two categorical variables.

- To create a crosstab, click Analyze > Descriptive Statistics > Crosstabs.

r&i Crosstabs X
Row(s): — #3 Crosstabs: Statistics X
sex ~ &> health - - : :
% age | - . [V]:Chi-square i[] Correlations
4l age_range5 o Cells... Nominal Ordinal
age_ranged Column(s): . ,
0 o a =
| Format [ ] Contingency coefficient [ ] Gamma
{I edu & eat_veg = .
& iob - Style .. [ ] Phi and Cramer's V []Somers' d
& inc 5 [ ] Lambda [ ]Kendall's tau-b
& Layer 1 of 1 ootstrap... ; ; .
exp_food [ ] Uncertainty coefficient [ ]Kendall's tau-c
o> exp_food_ranged Previous Next .
& stay Nominal by Interval [ ]Kappa
&b num_stay - []Eta []Risk
&b child [] McNemar
& teen o
or | - [ ] Cochran's and Mantel-Haenszel statistics
ISpla dyer variables | able |ayers
N - - ,, - :. - | o I.. + |, II I. ",
Display clustered bar charts _ - ‘
[ ] Suppress tables | Cancel | ‘ Help ‘
Paste | | Reset | [ Cancel Help




Crosstabs: output

health * eat veg Crosstabulation

Count
eal_veq
fresh cooked Total
health not 206 258 465
Yes 27 34 G
Total 233 283 526

Chi-Square Tests

Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Yalue df (2-sided) sided) sided)

Pearson Chi-Square .ooo® 1 .Gas
Continuity Correction® .ooo 1 1.000
Likelihood Ratio .00n 1 895
Fisher's Exact Test 1.000 554
Linear-hby-Linear .0oo 1 995
Association
M ofValid Cases 526

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 27.02.

b. Computed only for a 2x2 table

Count

300

200

100

BA603

Bar Chart

not yes

health

eat_veg

fresh
B :ooked
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Crosstabs: Two or more categories (groups) for
each variable.

- .
i @ Crosstabs X H’i Crosstabs: Cell Display X
! Row(s): Exact Counts z-test

@) sex -l - @ health [V]:Observed [] Compare column proportions

& age [] Expected [l Adjust p-values (Bonferr

4l age_range5 )

ol edu Column(s): [C] Hide small counts

& iob d age_ranged Eormat. ..

jo _

f nc » Style. . .

& exp_food Bootstrap... Percentages Residuals

&> exp_food_ranged — - ] Row [] Unstandardized

& stay Previous Next [] Column [] Standardized

% num_stay Total [] Adjusted standardized

child
&> teen hd [] Create APA style table
& adult v Noninteger Weights
[ Display layer variables in table layers ® Round cell counts O Round case weights
Display clustered bar charts O Truncate cell counts O Truncate case weights
[] Suppress tables O No adjustments
OK Paste | | Reset | [ Cancel Help _

L | Cancel Help
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Crosstabs: Two or more categories (groups) for
each variable.

health * age_ranged4 Crosstabulation

age_ranged Bar Chart
under 25 ar aver 46 ar
equal 26- 35 36 - 45 equal Tuatal 250 age_range4
health not  Count 110 234 74 47 465 =;gd_e;525 or equal
% of Total ‘/ 20.9% 44 5% 14.1% 3.9% 88.4% O36-45
yes  Count 7 24 9 21 1 200 Wover 46 or equa
% of Total \/ 1.3% 46% 1.7% 4.0% 11.6%
Total Count 117 258 a3 68 526
% of Total \/ 22.2% 49.0% 15.8% 12.9%  100.0% £
8
Chi-Square Tests 100
Asymptotic
Significance
Walue df (2-gided) w0
Fearson Chi-Square 29.637® 3 =.001
Likelihood Ratio 23.740 3 = 01
Linear-by-Linear 22.281 1 =.001 ° not yes
Association
N of Valid Cases 526 health

a. 0 cells (0.0%) have expected count less than 5. The minimum
expected count is 7.849.
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Compare Mean: Comparing averages across

related demographic variables

Click: Analyze > Compare Means > Means

@ *BA603 PGS case study.sav [DataSet1] - IBjS

File

70
71
72

74
75
76

78
79
80
81
82
83
84
85
86

o7

Edit View

HE D e S

Name

WTP2
HC1
HC2
HC3
ATTH
ATT2
AVAI1
AVAI2
AVAIZ
avg_PFV
avg_TRU
avg_ATT
avg_SN
avg_PBC
avg_INT
avg_AVAI
avg_HC

Data

Type
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric
Numeric

Transfofg

O €O |0 € ©0 |00 €| O ©0 ©C0 00 CO| CO CO o o o

Width

braphs  Utilities
ower Analysis

Meta Analysis

Reports

Descriptive Statistics
Bayesian Statistics

Ta

Ge
Generalized Linear Models
Mixed Models

Correlate

Regression

Loglinear

Neural Networks

Classify

Dimension Reduction

Compare Means and Proportions

Extensions

>

»

@

- Statistics:

Window  Help

== ~~] P

Eél .E {\é B |Q Search appli
issing Columns Align _ Measure
) 8 = Right &> Nominal
) 8 = Right 4l Ordinal
) 8 = Right 4 Ordinal
) 8 = Right 4 Ordinal

- |

One-Sample T Test. ..
Independent-Samples T Test...
Paired-Samples T Test...
One-Way ANOVA ..
One-Sample Proportions...

F Independent-Samples Proportions. ..

Paired-Samples Proportions...

~ g o e

Right & Scale

: 10

Median ~
Grouped Median
Std. Error of Mean
Sum

Minimum

Maximum

Range

First

Last

Variance

Kurtosis

Std. Error of Kurtosis
Skewness

St_d_ Error of Skewnes:
< >

Statistics for First Layer
[] Anova table and eta

Cell Statistics:
Mean

Number of Cases
Standard Dewviation

| Cancel H Help ‘

~ Input
“ Input
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Compare Mean:
P .
Y a o
AALUIHNUNEDINTS
=] =
SIETINTIRTENT —
- s X
Means Statistics: Cell Statistics:
Dependent List- e | Median : had Mean
f N & = f ~ptions... _ Grouped Median Number of Cases
age d - inc Style Std. Error of Mean Standard Dewiation
41l age_range5 Y- Sum
41 age_ranged Bootstrap. .. Minimum
4 edu Layer 1 of 1 Maximum
& job Preyious Next Range
f exp_food First A 4
&> exp_food_ranged Independent List: > y o e Last
& stay S AILUTNRUNADINNG Variance
o al Kurtosis —
o H:E‘Stay ¢ L‘].]'i?.l‘]J ey Std. Error of Kurtosis
Q)c : v/ Skewness
Std. Error of Skewnes: v
OK Paste | | Reset | | Cancel Help < | 3]
Statistics for First Layer
[V]:Anova table and eta
Test for linearity
Cancel Help
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°
Compare Mean: Output
Report
Case Processing Summary inc
Cases sey Mean I Std. Deviation
Included Excluded Total
N Percent N Percent N Percent rI"IE|E 288445555 1?3 331?082010
inc *sex 26  100.0% 0 0.0% 526  100.0% female 22534.0510 353 18435.864949
Total 24608.5627 526 24435.06623
ANOVA Table®
Sum of
Squares df Mean Square F Sig.
inc*sex Between Groups (Combined) 46234347899 1 462343475899 7.a42 005
Within Groups 3.085E+11 524 5BO95HB4433.59
Total 3.136E+11 525
a. With fewer than three groups, linearity measures for inc * sex cannot be computed.
H H . - = =¥ % o ! X . %
Measures of Association e "inc* sex" RUYHNANMUFUNUSTENI19518 (R (inc) AULWA (sex)
Eta Eta Squared , - o o o oL , o
— 191 e e @1 Fta =121 wa@9iy @UFUNLS LA UNA1D9UIBNA19521 319518 [ LA b el

Fta Squared = .015 #ugile WIWAEN1595U18ANUARLUSIDI 8 (A I8 1.5%
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Compare Means: Test for linearity

o
adad Y

o AFNYSEENSBAN (Eta: n) Wueaddinldinanudunussenineddsaneda Wneadsniadudin
wUsLBengu (categorical variable) wagdneudsniladueandsigelsunss (continuous variable)

- @1 Eta 9z9glunie 0 §i9 1

[+ o

= 0 nunya AN FUNuLS

o 1 AungfelanudunNusauYTal LYY

¥ o

- Eta azadnpAvuAdudseanSanduwus (correlation coefficient) welilunsalvidindsniladuigngy

Measures of Association ¢ "inc * sex" RUYHIANUTUNLSTENI19518(8 (inc) AULwa (sex)

Eta Eta Squared e @1 Fta = 121 ha@9gie ANUaUNUS LA UTNAN T 11N a19521719578 (6 bba L @

inc * sex 121 015« Fta Squared = .015 #1889 WWAEIU150D5U1YAMNUEHLUSID9518 (6 (6 1.5%




R R RRRRRERRRRRRRRRRRgAn

BA603

Compare Means for 2 layers

Layer 1: sex Layer 2: health

' @ Means X ' @ Means X

Dependent List: Options ' Dependent List: '

& age A & inc | @b child ” - & inc '

4l age_ranges U -, Style... | & teen Style... |

4l age_range4 Bootstrap... | &b adult I_‘ Bootstrap... | |

4l edu Layer 1 of 1 & elder Layer 2 of 2 -

&b job Previous Next & type_eating Previous ‘

& exp_food &) exercise

o> exp_food_ranged Independent List: o> eat_veg Layer 2 of 2

o) stay |£) —— | &> concern & health

@b num_stay ¢ o> freq_eat -

@b child . &> buyer_veg .

Paste | | Reset | | Cancel Help oK Paste | | Reset | [ Cancel Help
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Compare Means for 2 layers: output

Report ANOVA Table®

. Sum of
Inc Squares df Mean Square F Sig.
Sex health Mean M Std. Deviation inc*sex Between Groups (Combined) 4623434799.9 1 46234347999 7.842 005
male not 28913 3333 156 34487 19753 Within Groups 3.089E+11 524  5B9584433549

yes 282135294 17 17582.41271 1o — 3130Ex 1] 22

a. With fewer than three groups, linearity measures forinc * sex cannot he computed.

Total 28844 5665 173 3317082010
female not 22012.33M 309 1837612966

ES 26187 9545 44 1868291242 C

Y Measureas of Association } = P Y

Total 226534 0510 353  18439.864495 NAFAIUUIZLHKUDUAD Layer 1
Total not  24327.5054 465 2513932745 Eta Eta Squared

YES 26759 6721 61 18259.82794 inc ™ sex 121 015

Total 246089 5627 526 24439.06623
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Reliability test (Cronbach’s alpha coefficient)

1. Click: Analyze > Scale > Reliability Analysis... & Reliability Analysis: Statistics X
2. 1@9AAILUSNADINITNAFDY —— e

3. Click: StatiStjCS - (] ttem [] Correlations

4

5

P ' anay | @R_elia_bility Analysis X Scale [] Covariances
. Ll@AAAIFONADINTG f

[]:Scale if item deleted

e [statstics ]
2 Statistics
Click: Continue | lacsigpes . ~
. . | & pc_lemonPG I ar Summaries ANOVA Table
£l ac_lemonPG |l ATTS | I:l Siaims ® None
@B BA603 PGS case study.sav [DataSet1] - IBM SPSS Statistics Data Editor = (m] X | ﬂ PFVI - -
PFV2 .
File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help | D yarlances O —F- test
i , — & | ol PFV3 . . )
1 IERrE o’ :Me':la'ys's > 07 @ E Q Search applicatior | TRt Ratings [] Covariances O Friedman chi-sguare
eta alysis > |
i . Visile: 86 of 86 Variables | ol TRU2 ‘ Correlations O Cochran chi-square
Hsex & age a age_ra a : xp_fo exp_fo b stay 'y num_st ghchild ghteen ghadu | d TRU3
nges Descriptive Statistics > od @ odran ay JATT3
B Statist > ge4 : iss’
1 1.00 25.00 1.00 pp i 00.00 1.00 3.00 200 00 00 & ol ATT4 Interrater Agreement: Fleiss’ Kappa
2 100  37.00 3.00 e > 0000 200 3.00 400 00 00 16 £l ATTS D Dis eeme 5
3 1.00 37.00 3.00 Compare Means and Proportions > 00.00 200 3.00 200 00 00 0 il SN1 . L
4 1.00 30.00 200 General Linear Model > 0000 200 3.00 200 00 00 ( D . —
5 00 3500 3.00 Ganeraized L insar Madels , 0000 200 3.00 1.00 00 00 K Model: Alpha >
6 00 62.00 5.00 ) 00.00 3.00 3.00 200 00 00 ( E oy S = P = = 2
7 100 36.00 3.00 Mixed Models > 0000 200 1.00 00 00 00 ( Scale label: | | J
8 1.00 35.00 3.00 Correlate > 00.00 1.00 3.00 200 00 00 1 e —
9 1.00 32,00 3.00 Regression > 00.00 1.00 1.00 00 00 00 ( | Paste H Reset HCance\ H Help ‘ - - = =afliahes )
| 10 1.00 42,00 4.00 | etaar , 0000 200 3.00 6.00 00 00 10 |
1 1.00 31.00 3.00 00.00 1.00 3.00 1.00 00 00 10 Missin
| Neural Network: > i g
12 00 3800 3.00 S INOTHOrES 00.00 200 3.00 1.00 00 00 10t
1 00 4500 400 Classily > 0000 200 100 00 00 00 ( @® Exclude both user-missing and system missing values
14 1.00 34.00 3.00 Dimension Reduction > 0000 200 3.00 200 00 00 1
15 100 2800 200 Mapping » 0000 300 300 400 00 00 ( O User-missing values are treated as valid
16 00 12,00 300 n0.00 200 200 ann ann 00 r
17 100 2800 200 Scale 2 Reliability Analysis 00 ( . D Tukev's test of additivit
18 00 30.00 200 Nonparametric Tests > [@ Weighted Kappa 00 1.0 D Hotellmgs T'Square ukey's test of additvty
i s o0 Forecasting " 3 Mutidimensional Unfoding (PREF SCAL) o [JIntraclass correlation coefficient
21 1.00 47.00 4.00 Sunival Multidimensional Scaling (PROXSCAL). 1.00 (
Multiple R > o = B : = =
22 00 3300 3.00 M Sapres Multidimensional Scaling (ALSCAL) 00 { v o wo-W\ ay Mixed Lonsistency
23 00 30.00 200  [E] Missing Value Analysis —— ov iov o v 00 10 g
24 1.00 30.00 200 Multiple Imputation > 00.00 1.00 3.00 5.00 00 00 Uy .
< >
Complex Samples >
Overview Data View Variable View &) Simulation
Quality Control > ssoris ready i OMS Unicode:ON ontinue | Cancel | | Help |
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Reliability test (Cronbach’s alpha coefficient)

Scale: ALL VARIABLES

Case Processing Summary

N %
Cases Valid 526 100.0
Excluded? 0 0
Total 526 100.0

a. Listwise deletion based on all
variahles in the procedure.

Reliability Statistics
Cronbach's
Alpha N of ltems
914 3
Item-Total Statistics
Corrected Cronbach's
Scale Meanif  Scale Variance Iltem-Total Alpha if ltem
ltem Deleted if ltem Deleted Correlation Deleted
ATT3 8.2319 2.544 .825 879
ATT4 8.2034 2.471 .B76 .B36
ATTS 8.0932 2.645 .783 913

Scale Statistics
Mean Variance  Std. Deviation N of ltems
12.2643 5.509 2.34714 3

Cronbach’s alpha coefficient

HILNIISHINISANTDAINIY

There are no universally agreed-upon "perfect" cutoffs,
but general guidelines are often used:

Cronbach’s alpha
o=0.9
08=ua<0.9
07=a<0.8
0.6=<a<0.7
05=ua<0.6

o <0.5

Meaning

Excellent internal consistency
Good internal consistency
Acceptable internal consistency
Questionable internal consistency
Poor internal consistency.

Unacceptable internal consistency



Type of data

Data

BA603

Categorical

J

Nominal

Ordinal

Numerical

Discrete Continuous

J
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Types of Data Analysis

AMUA SDYAL
ALRAY §IU
ST TR T T

AMULYS5USIN Mean Mean

T-test

Independent t-test
Ho: mean G1 = mean G2

Ha: mean G1 = mean G2

One-way ANOVA

Mean Mean Mean

Post Hoc Comparisons
Ho: two groups mean equal
Ha: two groups mean not equal

One-way ANOVA
Ho: all group means equal
Ha: at least one group different

BA603

Associative

Correlation

Ho: no linear relationship bet Two variables
Ha: there is linear relationship bet two
variables

* Correlation does not imply causation

Crosstabulation

Ho: no relationship bet Two variables
Ha: there is relationship bet two variables

Chi-square test

Regression

Ho: all coeff.=0
Ha: at least one coif. =0

Structural
Equation
modelling
(SEM)



Boxplot

EXAMINE VARIABLES=age BY exercise

/PLOT=BOXPLOT
/STATISTICS=NONE

/NOTOTAL.

.
ﬁ Define Simple Boxplot: Summaries for Groups of Cases

| |& sex e
4l age_ranges

4l age_ranged

| | ol edu

& job

& inc

& exp_food

&> exp_food_ranged
&b stay

&> num_stay

& child

&> teen

&b adult

&b elder

&> type_eating

@ health o

Fil_ter by:

| Paste | | Reset |

Variable:
¥ Page
Category Axis:
- & exercise

Label Cases by :

Panel by

Rows:

[ Nest variables (nc

Columns:

D'.é}.i ariables (no e

Cance

1| Help |

80.00

v0.00

60.00

50.00

4000

3000

2000

BA603

WisuiizuongsEnitenguaniannitasny

423
420 418
432 *
et
421
436 o
431 6 394
o
] 508 525
ol g a2
max “r— +93
o
40

-p upper quartile Q3
Interquartile

Lower quartile Q1

not

yes

exercise
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