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s ) Introduction

llllllllllllllllllllllllllllllllllll

® Lessons learnt from Business Intelligence (Bl) to use internal
data in building intelligence

® Bl tools are commonly used in profit driven organisations such
as banks, insurance companies

® These techniques are used to give companies competitive edge
by using the data from within to improve profits

® Statistics South Africa is quality driven organisation

® Bl techniques can be used to enhances quality of our products by
providing relevant quality indicators

® Decision makers will put measures that will enhance quality
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B ) Introduction (Cont)

llllllllllllllllllllllllllllllllllll

® \We apply this principle in one of Stats SA survey that is Quarterly
Labour Force Survey (QLFS)

® \We identify data needs from the regular requests by the
management such as slippage rates, response rates, imputation
rates etc).

® \We create data marts from the series of surveys or by quarters in
the case of QLFS with specific topics such as slippage rates

® The data marts are created with imbedded multi-dimensional
structures (they are updated by appending every new guarter' data)

® To view this multi-dimensional data sets we implement the view
using Online Analytical Processing (OLAP).
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“=ms ) Organisational problem

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

® Emphasis in Stats SA survey is on the publication targeted to
the public

® Survey gquality indicators such as response rates, slippage rates
as well as measures of precision are produced with particular
publication

® The challenge is to study how surveys are performing
overtime

® We currently do not have quality indicators available to share
with the relevant users in a single view for previous surveys
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m=se ¢ Organisational problem (cont)

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

® To meet the request for the required indicators overtime we
generate adhoc reports using SAS to extract data from
various sources on the server and tabulate it according to the
request

® The process of generating those reports is time consuming

® Survey methodologists can save time spent in generating
reports by implementing the proposed OLAP system

6 Thanyani A Maremba



......... - o,
o8 ® ) e b \
[ statistics $24 )
@i South Africa [ ‘@i ) )

AN & ' 4 /

Preferred supplier of quality statistics /

Proposed solution

Generic view of multi-dimensional hierarchical data structure
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Proposed solution (cont)

Creation of data marts (cont)
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Proposed solution (cont)

Creation of data marts (cont)

— Slippage rate mart;

SR,, =100
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lier of quality statistics
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Proposed solution (cont)

Creation of data marts (cont)
— Unemployment rate mart (with measures of precision)
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S Proposed solution (cont)

Preferred supplier of quality statistics S g /

Creation of data marts (cont) This is an Example of a

data mart which is not
— Sample account mart; presummarised

Time Dimension

| | / { l
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1. Data processing center
2. Editing and imputation system $210 G2 Ad SR
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Person 2 \ e
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Measures: QUi
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3. Number of households
4. Number of persons
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Proposed solution (cont)

Creation of data marts (cont)
In-coming and Out-going Quality

Verification — Rate =100 x

2N

b=1

B
>N
b=1

b

Time Dimension

|

|

MS Year

Year

Wave

In —Quality =100 x 2L

Quarter

Month

This process is conducted at the data
processing center during capturing

Out —Quality =100 x =————

>

b=1

(Wb 1)d

Z w;c, 3. Out quality
4. Number of sampled questionnaires

Measures:
1. Verification rate
2. In-Quality

/\

r

Questionnaire 1

Q1 Q2 Q3 Q4

——

==

Questionnaire 2

'R

Questionnaire 3

Questionnaire x

| Location hierarchy |

Questionnaire x \ South Africa
Provinces
Questionnaire x L~ \ Municipalities
/ Stratum
estionnaire x \ Geography type
Total of Main place
Quarters \ Sub place

12

Thanyani A Maremba




Z=me Y |mplementation and results

U

Creation of Cube: SAS OLAP Cube studio

— Cube designer wizard
— Viewing a cube In:
« SAS Enterprise guide
« MS Excel

e SAS Web OLAP Viewer for Java
e SAS Web OLAP Viewer for .NET
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s=ze Y Implementation and results (cont

Preferred supplier of quality statistics

Cube creation: SAS OLAP Cube studio
— Naming and describing the cube

Cube Designer

Cube Designer - General |
Provide information about the cube that you want bo create, and specify where the cube and its metadata will be

stored,
Mame: slippage_rates
Description: Slippage rate is the rahin between survey weights and the calibrated
weeights as they are calculated for quarterly lahour force survey e
COLAP schema: SAS4pR - Mew
Location: IShared Data/LFSR, Weighting Select. ..

Physical cube path:

Work path {optional): - Browse...

Input Type

[] Cube will use aggregated data fram ather tables e

Inchude secured member walues in presummarized computations

Mext = ] [ Cancel ][ Help ]
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==z Y Implementation and results (cont)

Preferred supplier of quality statistics P,

Cube creation: SAS OLAP Cube studio
— Selecting input dataset

Cube Designer

Cube Designer - Input
Select a table as input For your cube, IF the table is not listed, then click Reqister Table ko register yvour table,

Available tables: Selected table:
= {2 LFSR Weighting == LF3R Weighting
¢ [T qLFs_BASE (12008 7] SLIPPAGE_RATE_MART

{5 SASADP - SASDATA
SASApP - wrsdisk
SASApp - wrstemp
STP Samples
Tourism Data

Propetties ] [ Wiew Data ] [ Reqisker Table. .. ] [ Tahle Options. .. ]

[ « Back ][ Mesxt = ] [ Cancel ][ Help ]
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Preferred supplier of quality statistics

=z - Implementation and results (cont)

Cube creation: SAS OLAP Cube studio
— Defining dimensions

Cube Designer - Dimensions
Define dimensions, hierarchies and levels for the cube.

Dimensions:

Quarker_dim
Analyse_Dim

Dimension Designer

Dimension Designer - General
Specify the information For the dimension.

Mane:

Caption: | Cuarker _dim |

Description:  This variable identifies all previous quarters fram Quarterly Lahour Force Survey since
L2005,

Type: |TIME ~ | Allow news members during incremental update

Sort order: |Ascending Unformatted  » |

Star Schema Table

Allow new members during incremental up
Use the Fact table Wiew Fact Table

| | Wiew Diata

= Back Mext = l [ Cancel ][ Help ]
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Preferred supplier of quality statistics S g

Z=me ¥ Implementation and results (cont)

Cube creation: SAS OLAP Cube studio
— Defining measures

Cube Designer

Cube Designer - Select Measures
Select the column and statistics that you want ko define as measures, Optionally, click Define ko add or remowve
unique member count measures,

Selected:

e EI@ slippage_rate
Lesfiverage

----- Uncorrected sum of squares
----- Corrected sum of squares
----- Variance

----- Standard deviakion

----- Standard error of mean

----- Coefficient of variance

----- T Walue

----- Probahbility of greater absoluke value R

[} [

Unique member count measures:

[ < Back ” Mext = ] [ Cancel ][ Help ]
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=z - Implementation and results (cont)

Preferred supplier of quality statistics V

Cube creation: SAS OLAP Cube studio
Review the cube definition

Cube Designer

1 Review the cube definition and click Finish to save the metadata and create the cube.
bPTIONS WALTDVARNAME=ANY: L’
LIENAME LFSRWDat BASE "G:hWwLewliData '\ LFER\Weighting";

PEROC OLAFP 8
CUEE = "JfBhared Data/LF3R Weighting/sSlippage rates"
DATA = LF3RWDat . SLIPPAGE_RATE MART
LREILLTHEOUGH TAELE = LF3RWDat. ELIPPAGE_RATE MART
PATH = 'Giwsasworkhtest'
DESCRIPTION = 'Blippage rate is the ratio between suarvey
weights and the calibrated weights as they are calculated for cuarterly
labour force surwvey (QLFS) as well as other household surwveys. '
HO_MWAY
METASWER
HO=T = "=as3%Zmeta"
PORT = @581 bt
(%) Delete the existing cube, save the metadata, and re-create the cube,
() Delete the existing cube, save the metadata, but do nat re-create the cube.,
[ Export Code. .. ]
[ = Back ” Finish ] [ Cancel ] [ Help ]
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Preferred supplier of quality statistics

maas Y Implementation and results (cont)

Viewing cubes: SAS Enterprise Guide (Table form)

[& SAS Enterprise Guide - Mart2.egp

File Edit View Tasks Program Tools Help é'ﬁ'% 5 i By (B X |5 o |- gqurocessF\ow -

Project Tree + x Sample_Account ~
= Bog Procss Flow {7 New View + Desynchronize Views = Tile Viens 2~ @ Back EditView - 1 g3 &
|j Sample_Account
[ Programs Data Dimensions ® | [ Viewl ~ 0l View2 *
|E| L ¥ Roles Show Fiters Highlights

Columns: |E‘c-u:s1 = All Sourcel ~ HNumberofvaIues for Num_Person  » HSumof Num_hh -

Add Te: | Colume v B Rows: [Quarter] > All Quarter] -

Available data Show Levels

Source 0 173
- J& MEASURES
MEASURES  Number of values for Mum_Persen | Sum of Num_hh | Number of values for Num_Person | Sum of Num_hh
& Average Num_Person
& Average Rejscted quarter
& Mum_PSU Range ql2008

& Number of values for Num_Per; 412009
& Mumber of values for Rejected

% Sum of Num_bh q12010 o ]
g Smaer o= Editing and Imputation system: Sourcel = 02

2 ot 20 \Neighting System: Sourcel = 01

q32008
@ Member sets

s This table accounts for all persons records
- — through the above systems from Q1 2008 to date
BGi(E)®

Servers
Eb OLAP Servers
Eb Private OLAP Servers

< »
Unique Name [MEASURES]
Dimension Name [MEASURES]

Member Court 3

e gesn | Note: Actual figure not displayed due to
R confidentiality
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== ) Implementation and results (cont)

Preferred supplier of quality statistics V Vi

Viewi.ng cubes: SAS Enterprise Guide (Graph form)

Fle Edt Vew Taks Progam Toos Heb |S-@G3- @8 ¥ B K| ™~ |EeaProcessFiaw ~

Project Tree v x Sample_Account -
= Eeg Process Fow ™ New View = Desynchronize Views = Tik Views [+ | 40 Back EditView = £} (3 [
a ! = = B b
Sample_Account
Data Dimensions X r Vewl ¥ Il View2 ~
& ? & Roles Show  Fiters
Columns: |SumafNum_hh - ‘ ‘Numberofvalues for Num_Person v |
Add To: | Cokamns v Rows: |Sourcel = All Sourcel + H}Lsnsﬂ All Quarier '|
Available data: Show Levels
7-J4 MEASURES Sum of Num_hh, and Number of values for Num_Person Across Source1 and Quarteri

& Average Num_Person
Sum of Num_hh. Number of values for Num_Person
& Num_PSU Range

4§ Number of values for Num_Per

& Sum of Num_bh
& Sumof Num_PSU

o | Editing and Imputation system: Sourcel = 02

¥ Sourcel

9 et 1 Weighting System: Sourcel = 01

p = | This graph accounts for all persons records
) 1 through the above systems from Q1 2008 to date

B | Servers
# J% OLAP Servers
- Fly Private OLAP Servers

< >

Unique Name [MEASURES]

Dimension Name [MEASURES] 0-

Member Court 8 42009 q12008 q12009 q12010 922008 422009 g22010 932008 432009 932010 42008 q4200
Cube Sample_Account 0 02

Type Measure Dimension

Member Properties ~ No Sourcel, Quarterl

[0 Sum of Num_hh [0 Number of values for Num_Person

20 Thanyani A Maremba



g;;;}}iii Statistics w
it South Africa '

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

. Implementation and results (cont)

Viewing cubes: MS Excel (Table and Graph)

« This trend confirms that people with ages (15 to 34) are hard to count
« This is more prevalent with males than females
« This is not the findings of this data set only, it is knowledge gained from historical data

Average Slippage rate

dimension [+ |quarter BTD’[EH
G _Female15-34 | g12010 | 52
J_q22010 | 51
K_g32010| 5.6
G_Female35-64 | g12010 | 3.0
J_q22010 | 31
K_g32010| 3.8
G_Male15-34 |_g12010 | 54
J_q22010 | 54
K_g32010| 6.2
G_Male35-64 |_g12010 | 45
J_q22010 | 37
K_g32010| 45

7.0

6.0

5.0+

4.0+

3.0 4

2.0 1

1.0 1

0.0

\

\

\/

I_g12010

J_g22010

G_Female15-34

K_q32010

G_Female35-64

|_g12010
J_g22010

K_q32010

I_g12010

J_g22010

G_Male15-34

|dimensiun[z1quarter[zj

Note: Data for this cube was simulated due to confidentiality

K_q32010

|_g12010

J_g22010

G_Male35-64

K_q32010
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. Implementation and results (cont)

Viewing cubes: MS Excel (Table and Graph)

 Based on the first three quarters of 2008 we observe the similar pattern
~* There are several queries that can be done on the cube to reveal more patterns in the
underlying data set over time

Average Slippage rate

dimension

quarter |«

Total

G_Female15-34

A_q12008
B 22008
C 32008

3.6
4.0
4.3

G_Femaleds-b4

A_q12008
B 22008
C 32008

2.1
2.3
24

G_Male15-34

A_q12008
B 22008
C 32008

4.3
4.7
4.6

G_Male35-64

A_q12008
B 22008
C_q32008

2.5
27
3.0

50

4.4

4.0

3.5+

3.0+

2.5 1

2.0 +

1.5 1

1.0 1

0.5+

0.0

A g12008

G_Female15-34

B_g22008

C 932008

A_g12008

G_Female35-64

B q22008

C_g32008

A_g12008

B q22008
C 32008
A_g12008
B 022008
C_q32008

G_Male15-34 G_Male35-64

|dimen9ion[z'quarter[zj

Note: Data for this cube was simulated due to confidentiality
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e Target audience

tatistics @ V/

® Methodologists and Survey Statisticians

® Team leaders in surveys

® Quality Assurers

® Decision makers in head office and provinces
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Z=me§y  Potential areas of application

llllllllllllllllllllllllllllllllllll

® Stats SA has other systems that provide regular reporting facility
and are used in survey areas for example, RTMS succeeded by
ITS, and other daily web reports from surveys

® There is also electronic products section which deals with final
published data and preparing it to be used by external
stakeholders

® In light of what we have we look at how OLAP system can be
used to analyse quality indicators for other areas in the
organisation and these areas are listed below.

Other household surveys
Business surveys
Corporate services

Data processing

Listing

Survey evaluation

Field operations

Census

ad

aauaaaag
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B s 2 ) Future improvements

sy South Africa

® Interacting with the Geodatabase in reporting geography
dimensions.
® Explore other methods of viewing multi-dimensional data.

® To optimally use the technology we have in Stats SA.

® To Iinvestigate more about doing analysis and reporting
efficiently
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® We can simply turn statistical data into knowledge by simply
organising it in a multi dimensional structure

® A cube can be viewed by multiple users without interfering
with the data

® Third party option of using MS Excel to view cubes allows
non-SAS users to do independent analysis

® The responsibility of educating users to analyse quality
Indicators lies in the hand of the methodologists

26 Thanyani A Maremba



st 8 Acknowledgements

® The organisers of the conference
® The methodology team
® ADAPT team

27 Thanyani A Maremba



! ctatistics &34 )

g South Africa | ‘@i};

/| /
Preferred supplier of quality statistics S g //

Thank you

28 Thanyani A Maremba



