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'Week#5: Creating Graphs and Cross Tables

e Course Outline

e Pie chart

e Bar chart

¢ (Cluster bar chart
® Line graph

e (Cross table

e TEXT BOOK: M. A. Salam  Akanda
(2018). RESEARCH METHODOLOGY- A Complete
Direction for Learners, 2" Edition, Akanda &
Sons Publications, Dhaka, Bangladesh
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We can create graphs in SPSS!!!
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/ /G/ra/phic Representation

e Graphic representation is a way of presenting
statistical data through some visual aids. This refers to
graphs and diagrams. This is one of the most
convincing and appropriate ways in which statistical
data may be presented.

* A graph helps us to grasp and understand the data
more rapidly, sometimes at a glance. A statistical table
is often inferior to a good chart or graph for conveying
to the reader an immediate and clear impression of its
content, no matter how much informative and well
designed it is.
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’ /Advantages of Graphical Representation

e Graphical representation of data or reports enjoys various
advantages which are as follows:

Acceptability

Comparative analysis

Less cost

Decision making

Logical ideas

Helpful for less literate audience

Less effort and time

Less error and mistakes

A complete idea

v" Use in the notice board
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- Disadvantages of Graphical Representation

® The following are the problems of graphical
representation of data or reports:
v" Costly for colors and paints
v" More time
v" Errors and mistakes
v" Lack of secrecy
v" Problems to select the suitable method
v" Problem of understanding
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" General Rules For Constructing a Graph

® The following general rules should be observed while
constructing diagrams:
v Title
v" Proportion between width and height
v" Selection of scale
v" Footnotes
v" Index
v" Neatness and cleanliness
v" Simplicity
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" Pie Chart
* A pie chart is a type of graph that Costof Construction of House

displays data in a circular graph. The
pieces of the graph are proportional to
the fraction of the whole in each
category. In other words, each slice of
the pie is relative to the size of that
category in the group as a whole. The
entire “pie” represents 100 percent of a
whole, while the pie “slices” represent
portions of the whole. The main use of
a pie chart is to show comparison.
When items are presented on a pie
chart, we can easily see which item is
the most popular and which is the least
popular.
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"~ What data can be presented using a pie chart?

® Pie charts are a visual way of displaying data that might
otherwise be given in a small table.

® Pie charts are useful for displaying data that are classified
into nominal or ordinal categories.

® Pie charts are generally used to show percentage or
proportional data and usually the percentage represented
by each category is provided next to the corresponding slice
of pie.

e Pie charts are good for displaying data for around 6
categories or fewer. When there are more categories it is
difficult for the eye to distinguish between the relative sizes
of the different sectors and so the chart becomes difficult to
interpret.



" Pie Chart in SPS

® Open the data file gssnet.sav

e For the variable netcat, from the menus choose:

® Graphs — Legacy Dialogs — Pie

® Select Summaries for groups of cases, Click Define

® Move netcat into Define Slices by, click OK

e Open the Chart Editor (By double clicking the chart)

* From the menus choose:

* Elements — Show Data Labels

e Now close the Properties dialog box and then close the

Chart Editor

10



" “Steps in SPSS

F3 e D 0 9% et D i %= Pie Charts =
Fle Edl Vew Dala Trnom Analve Diedlareling Crephs Uites Addons Window Hel
- j iI Data in Chart Are
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) .
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ie Chart Output in SPSS

® Graph

[DataSetl] C:\Users\WCS\Desktop'SPSS Data (3)\SPSS Data\GSS\gssnet.sav

Internet usage
categary

W Cne hour or less
W1+to 4 hours
[ 4+to 10 hours
BMore than 10

Graph

[DataSetl] C:\Users\WCS\Desktop\3P35 Data (3)\5PS3 Data\G35\gssnst.sav

Imtemet usage
cateqory
B One hour or less
WHi+1o 4 hours
s 1o 10 hours
W iore than 10

Couble-dick to
aclivate

12
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Favourite Colour

ﬁChart

* A bar chart is a very frequently used
graph in statistics as well as in media. A
bar diagram is wused mainly for 10
portraying qualitative data (nominal or
ordinal data) or any ungrouped discrete
frequency observations. A bar diagram
is a type of graph which contains
rectangles or rectangular bars. The
lengths of these bars should be
proportional to the numerical values
represented by them. In bar diagram,
the bars may be plotted either
horizontally or vertically. But a vertical ¥
bar diagram (also known as column bar

diagram) is used more than a horizontal
one. Red Blue Green  Yellow  Pink

Children

13
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" Uses of Bar Charts

® A bar chart is used when we want to show a distribution of
data points or perform a comparison of metric values
across different subgroups of our data.

e Bar graphs are used to match things between different
groups or to trace changes over time. Yet, when trying to
estimate change over time, bar graphs are most suitable
when the changes are bigger.

e Bar charts possess a discrete domain of divisions and are
normally scaled so that all the data can fit on the graph.
When there is no regular order of the divisions being
matched, bars on the chart may be organized in any order.
Bar charts organized from the highest to the lowest
number are called Pareto charts.

14
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B/arChart in SPSS

e Let us consider a bar chart  *~
for the variable netcat

® Graphs — Legacy
Dialogs — Bar: Simple

e Click Define, Select % of &>
cases.

e Move netcat into the
Category Axis, then Click
OK.

15
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e For each of the four variables:
usecomp, usemail, usenet,
useweb

e Graphs — Legacy Dialogs — Bar:
Simple

¢ Datain Chart are: Summaries of -
separate variables,

¢ Click Define.

e Now Select all four of the variables
(usecomp, usemail, usenet, ukl
useweb) 7]

e (Click Change Statistic

e Select Percentage above Type o in 1o
the value box (to get the percentage

of cases with values greater than o) : l
o Clicl< Continue, Clicl( O:[(. Use computer? N

60

50

% > 0

o
I
i
[=3]

T T
5e e-mail? Use Internet? Use WWAWN?

16
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Plotting Means

® Bar represents for a categorical variable and
Height of Bar represents a quantitative
variable.

* Open the data file gssnet.sav

e For the variables: netcat, educ

e Graphs — Legacy Dialogs — Bar: Simple

e Data in Chart are: Summaries for groups of
Cases,

¢ Click Define

® Move netcat into the Category Axis

e Bars Represent: Other statistic — move the
variable educ into it, Click OK

® Open the Chart Editor (By double clicking
the chart) From the menus choose:

¢ Elements — Show Data Labels

* Now close the Properties dialog box and then
close the Chart Editor

Mean Highest year of school completed

207

109

5-

One hour or less

|
1+to 4 hours 4+10 10 hours

Internet usage category

|
More than 10

17
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'CI/ ar Chart

ustered B

e In clustered Bar chart two
. . Scores by group and gender
categorical ~ variables  are _ 5
represented by bars within a
quantitative variable.

e Uses of Clustered Bar Chart
v" It is used to compare values
across categories by using
vertical or horizontal bars.
v It is used when bars of
different graphs are placed
next to each other.
v" It can show change over

time.

18
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| /C/Igtered Bar ChaTtin SPSS

e Open the data file marathon.sav (Contains running times
for people who completed the Chicago marathon in 2001)

e For the variables: agecat6, sex

® Graphs — Legacy Dialogs — Bar: Clustered

e Data in Chart are: Summaries for groups of Cases

® (Click Define

® Move agecat6 into the Category Axis and sex for Define
Cluster by Bars Represent: Other statistic — move the
variable hours into it, OK.

19



" "Steps in SPSS

E3 gt [ O 9 St st ﬂ Bar Charts o
Fle EG View Dafa Trancfom Anahce DiecMarceing Craghs Ufides Adegns Window Help
h A Eé%ﬂcmnmn ﬂ W 0‘ Alg) simple
‘ 1 g Tl Chots. , I I I
Name Ty Widh  Decmas - } lEat Megsure

‘ (I e 2 0 T § o
‘ Do Mmee b 0 Keobgy [Nl [0 # Sede ‘ l Clustered
1 e M 1 0 Rt (Lt 709 | Hle J o —
‘ bt M 20 fgestyed (A0 959 B | 0rd
‘ § emabs  Mmee 0 7 Hwsolenal (300 Time. 00 IHE‘ # Sele _I_I_l SLEEL

I lmie 2 0 marafhour... (1, NAP).. nﬁﬂiqh-ww‘ # %l
‘ I ool fmee 1 0 Dgree {0 Less e None . § S —Data in Chart Are

Dot om0 et [1lothe 8 . L T N o R
0 s e 0 0 o m ) | et /sl @‘.EHT.TE.‘['.F?E.TE.T..E.F.?.HE?.Ef..?.?.‘ﬁ.?ﬁ
0w e 1 5pun gt sex | M)~ e P oty 4 0ded © Summaries of separate variables
’_sprs mee 20 mercho. (101 38 90 [ St # Sed Values of individual cases
‘ i wcheng?  Mmec 2 0 Semchengne.. O Notappi. 0% % ﬁmstog,am domm
‘ s  Mmec 2 0 ursperda [1NAP] T f Sk | Define || Cancel | Help
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““Steps in SPSS (con’t)

-!ﬁ_;'—-. Drefimne Clustered Barm: Surmmimarrnies for Groups of Cases

Bars Reprasaent

=

= age

=T tifr'"le £ M of cases ) %% of cases Options__
all agecat= 2 Curme 2= Cum. %%

il nAarme @ Oher statistic (e.g., meand

Wariable:
[ ‘ ] |=F mMmEArMhours)

[E‘;ﬂange Statistic. .. ]

Category Acsi=:

» I .:I_- ag=ecatis

Draefine Clusters bDwy:

—lp :

e SexX

Faneal by

Rowws:
b 3

Colurmms:
b

Template

I Use chart specifications frorm:

(_ox ) [ Easte | [ mesat | (Sancei] [_Heim

21
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Output of Clustered Bar Chart

" spss.

* From the length of the bars
in the above figure we can
tell what the average
completion times are.

* We can't tell anything else
about the distribution of
the values for the groups.

Mean completion time in hours

=
=
T

o
=
e

-~
=
I

ro
=
e

44 orless 4549 50-54 55-69 60-64 65+

age group

Sex

Wr
(Y
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“Line Graph

e A line graph, also known as a
line chart, is a graphical
display of information that
changes continuously over
time. Within a line graph, «
there are points connecting «
the data to show a continuous =«
change. For example, a finance
department may plot the
change in the amount of cash
the company has on hand over
time.

Line graph

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Year2017 ==Yegr2018

23
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Advantages

e A line graph is used to track
changes over short and long
periods of time. When smaller
changes exist, a line graph is
better to use than bar graph.

* A line graph can also be used to
compare changes over the same
period of time for more than one
group.

It shows relationships between
two or more variables.

//
s
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"~ Advantages & Disadvantages of Line Graph

Disadvantages

Line graph wuses only with
continuous data. It is good
under the 50 data values.

It also requires that the range in
the data should not be too big.

Line graph becomes more
complicated if there are unequal
class intervals in the data.

The line graph is not so visually
attractive as other graphs.

24
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Problem: Draw graph from the following data.

Year (yr)

2005

2006

2007

2008

2009

2010

2011

2012

2013

No of students
drop-out (drop)

101

103

86

48

60

51

45

27

26

25



Solution: First Input the following data into SPSS.

@ *Untitled1 [DataSet]] - IBM SP55 Statistics Data Editor

File  Edit Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window  Help
= [  BoOl 0%
eI -~ B i BE B a0 o
MName || Type || Width || Decimals || Label || Values || Missing || Columns || Align || Measure || Role
yr MNumeric B8 0 year MNone Nane 8 = Center & Scale “w Input
_drop MNumeric B8 0 no of students drop-out  Mone Nane 8 = Center & Scale “w Input
h__a mtiEledcd 1 [(CFrataSsS =tl] - I1EFR1 S5 Statistiico=s DMata Edirbtcer
E=ddit R =Ry Cat= T r=anm= rrrm A Al v = 0=

":—:"'*!ﬁ — - e O = = == |

|-1I:I -odliroe e

I T " o rao " — N ”:
| -1 | 2005 111
| = | ZO0s 103
| = | 2007 SE
| =1 | ZO00S A=
| = | 2009 =0
| = | 2010 =1
| rd | 2011 =
| = | 2012 =7
| = | 2013 =5
| 10 | | |
I 11 |

26
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%s to perform line graph

1 e graphn D] BV SP5 tathics Dt Edeon 2 Line Charts ol
Fie Edt View Dala Transtorm Anahze DireclNarketing Craphs Uliites Add-ons Window Help
=1 N8 Lo B il it Bulcr.. =Nl [0V b 4
Sl 1T @ Lol Ej% ) J Hew9 V¥ Simple
‘ ‘ =i ﬂ:!gmpnnaarmmplata Choosar.. " \J P
Hame Tye  Widh | Decimals P i
S— LagatyDiogs V@ [ E—
1 Nomeng ~ § 0 ror— - Em” ol
! o Numerc 8 0 no of students drop-out  None Mg 308 G| Multiple
3 Eyne.
' Bk
B IIII Drop-line
: .
: i B Data in Chart Are
3 )
g ey @ Summaries for groups of cases
[ EFonnari (&) Summaries of separate variables
I L St © Values of individual cases
12 Histogram
].
: | Define || Cancel || Help

27
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teps to perform line graph

"-,;,-‘ Define Simple Line: Summaries for Groups of Cases = 'J;J Ctatistic

Line Represents
- Statistic for Selected Variable(s)
©) N of cases © % of cases

) Cum. M @ Cum. % ; : o
@ Other stalistic (¢.g., mean) @ Mean ofvaluesi (O Standard deviation

Variable: dian ofvalues  © Variance
+ MEAM(d .
| MEAN(arop) lode ofvalues @ Minimum value
‘Change Statistic.. :
e Number of cases  © Maximum value
Category Axs: © Sum ofvalues  © Cumulative sum
L& wr
Fanel by
Rows:
- (© Percentage above ©) Number above
(© Percentage below ©) Number below
.
Columns: (© Percentile
-

(© Percentage inside © Number inside

Template

[T Use chart specifications from:

# 0K ][Easte ][Beset][Cancel][ Help ] #ﬁnnﬂnue][ Cancel ][ Help ]
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" Output of Line Graph

* From the line graph
you can say that there
is decreasing trend of
number of students
drop-out from the year
2005 to 2013.

% Graph

[DataSet0] C:\Users\WCS\Desktop\line graph.sav

1009

40

year

29
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“Another Example on Line Graph

Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
No of students |Male 34 | 24 | 30 14 16 19 | 21 | 12 o)
drop-out (drop) | Female | 67 | 79 | 56 | 34 | 44 | 32 |24 | 15 | 17

30
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" Solution

* First Input the following £ *line graph.sav [DataSet0] - [BM PSS Statistics Data Editor

. File Edit View Data Transform Analyze DirectMarketing ¢
data into SPSS. — —
- Graphs — Legacy Dialogs | = & = [ ? %;
— Line — Multiple 10: mdrop
- Data in Chart are: | | S O ) NS
Summars ¢ rat 1 2005 U 67
ummaries of separate z 0 N .
variables Define — Put yr 3 2007 30 i
in the Category Axis ‘ 208 1 H
. : 2009 16 4
. :
Line Represent: Put mdrop 5 010 . .
and fdrop in the box — 7 2011 21 2
OK. 3 2012 12 15
g 2013 9 17

31
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Steps to perform line graph

Bigmna bt WSSttt £ Line Charts o
e Gl Vv Dda T mave Diedaiey Gets s Al Windo e )
SBRU N e o ¥ il Chat Bulr. " 5 w
— - Bl J . .
‘ B rpttctd Tl Chotr., ﬁ ; "l_l'" Simple
Name | Tye  Vidh — i
% LagacsDilogs VR

Iy Mmere 6 0 - o Ear" B

1 Nomene~ § 0 o of students drop-out None e EE'DE”' b & Multiple

| =i

‘ B

: "3 II;I Drop-line

: Bl tiLow

: T Data in Chart Are

L Ml

10 B .

| - (& Summaries for groups of cases

I ] Popiion Pyamid . .

: @ Summaries of separate variables

” Hl e (© Values of individual cases

12 Hisioglam

L N

- m)f Dcine |  cancel | Help |




Steps

R | e

————

Lines Represent

& VEAN[mdrop)
& VEANdrop)

f mdrop
& fdrap

» Change Summay.
» Category Avis:
¥ &y |

Panel by

Rows:

0

Columns:

Template

[ Use chart specifcations from:

* 0K || Paste | Reset | Cance| Hep |

Visible: 3 of 3 Vari

()
o

var

var var var var
B statistic X
otatistic for Selected Variaole(s)
O Standard deviation

O Median ofvalues O Variance
O Wode of values
O Number of cases - © Maximum valug
O Sum ofvalues

O Winimurm value

O Cumulafive sum

(O Percantage above ©) Number above
(O Percantage below () Number below
O Percantile

O Percentage inside © Numbgr inside

0

I o

to perform line graph =

[Datadet(] C:\Users\WC3\Desktop\line graph.sav

807

I | I | I I I I I
2005 2006 2007 2008 2009 20 201 2012 203

year

= male drop-out
female crop out

33
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" Cross Tabulation

e A cross tabulation shows the Sleep Apnea

number of cases that have
Sleep Apnea

particular combinations of
values for two or more Yes(n=102) = No (n=198)

) Variable (n=300
variables. The number of cases [ )

in each cell of a «cross Frequency  Frequency
tabulation can be expressed as (%) (%)
the percentage of all cases in <5
that row (the row percentage) |Hypertension Years 54(29.0) 132(71.0)
or the percentage of all casesin | pyration | 35

that column (the column

percentage).

Ve | 180421) 66(579)

34
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~ When cross tabulation is used

* Cross tabulation is usually performed on categorical
data -- data that can be divided into mutually exclusive
groups.

* Cross tabulations are used to examine relationships
within data that may not be readily apparent.

® Cross tabulation is especially useful for studying
market research or survey responses.

35
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/ /B/e?efits of Cross Tabulation

® Cross tabulation helps to
reduce  confusion  while
analyzing data.

e Cross tabulation allows for
profound data insights.

* Insights derived from cross
tabulation are actionable.

36
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""Cross Tabulation in SPSS

® Open the data file library.sav

 For the variables degree and libfreq

e To get a cross tabulation of library use (5 categories) and
degree (4 categories) follow the instructions given below

e From the menus choose:
Analyze — Descriptive Statistics — Crosstabs...

e In the Crosstabs dialogue box, select the variables degree
in the Row(s) box and libfreq in the Column(s) box.

e Click Cells. Percentages: Select Row. Click Continue and

OK.

37



Steps within arrows showing how to
perform cross tabulation

+

Fi dit View Data Transform Analyze DirectMarketing Graphs Ulilities Add-ons  Window Help

SEE @ e~ Bl H &k BB i 00 %

intacess intacshm intacwk intacscl intaclib intuse intuseyr intusefq intsite libuseyr libusefg libstop
1 Mo Mo Internet... Mo Internet... No Internet... No Internet... Mo Internet... Mot Inteme... an Inte... Mot Interne... Mo Mot a librar...  Library user
2 Yes Yes Mo Mo Yes Yes 2008 Every day Home Yes Once a mo... Library user
2 { E= I LW Crosstabs: Cell Display *
5 Row(s): Erad N rCounts ztest
e = — ' =1
6 & intnowhy o degree | N | & Obsenved [C] Compare column proportions
[ il rsnonet = = N |E
T A
Cells... _
8 | & educ Column(s): = N | [ Hide small counts
10 | | g student . [ libfreg in
&b employed v Bootstrap... | _
11 flincome Fercentages Residuals
12 & gender Layer 1 of 1 | 1| | [[] Unstandardized
13 &b region N | [ Column ["] Standardized
14 & age | [C] Total [7] Adjusted standardized
15 d:l agecatd | ]
& internet Ny - Noninteger Weights
16 ilinc:nmea N
17 & kids | N @ Round cell counts ~ © Round case weights
18 \ | © Truncate cell counts © Truncate case weights
19 " [] Display clustered bar charts N © No adustments
20 ‘r [T] Suppress tables f »[Canﬂnue][ Cancel ][ Help ]
31 ) »[ 0K ][Easte ][Beset][{)ancel][ Help ] | ———




““Output

highest degree * frequency of library use Crosstabhulation
frequency of library use
Mot in past Less than 2or3times a Once aweek
year once a month Once a month muonth or mare Total

highestdegree  Less than high school  Count 208 Gd 34 14 14 334
% within highest degree 62.3% 19.2% 10.2% 4.2% 4.2% 100.0%

High schoaol Count 449 2249 123 122 a2 1055

% within highest degree 47.3% 21.7% 11.7% 11.6% 7.8% 100.0%

Some college Count 270 246 144 106 81 847

% within highest degree 31.9% 29.0% 17.0% 12.5% 96% 100.0%

College Count 215 243 133 114 106 a11

% within highest degree 26.5% 30.0% 16.4% 14.1% 13.1% 100.0%

Total Count 11492 782 434 356 283 3047
% within highest degree 391% 25 7% 14.2% 11.7% 8.3% 100.0%

* From the above table, we see that overall 390% of the sample did not
visit the library in the last year. Reading across the first column, we also
see that 62% of those having education less than high school, 47% of
those with only high school, 32% of those with some college, and 27%
of those with college degrees did not use the public library in the last
year. About 4% of those without a high school diploma use the library
weekly compared to 13% of those with college degrees. It appears that
as education increases frequency of library use also increases. Here, for
each education level, percentages tell us the distribution of library use.
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Thanks for your patience
hearing...




