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Introduction
Our unique solution of BusinessAdvanced Analytics consists mainly of two modules:

a. Building On Line Analytical Processing (OLAP) Multi-Dimensional 2 Enterprise-Level
Cubes. Operational and statistical. Details will follow.

b. Building 10 Data Mining Models to cover almost all kinds of Machine Learning
advanced analytics.

Online Analytical Processing

What is OLAP? OLAP is more than an acronym that means Online Analytical Processing. OLAP is a
category of software tools that provides analysis of data stored in a database. With OLAP, analysts,
managers, and executives can gain insight into data through fast, consistent, interactive access to a wide
variety of possible views. Stated another way, OLAP is a category of applications and technologies for
collecting, managing, processing, and presenting multidimensional data for analysis and management
purposes. A widely adopted definition for OLAP used today in five key words is: Fast Analysis of Shared

Multidimensional Information (FASMI).

o Fast refers to the speed that an OLAP system is able to deliver most responses to the end user.
e Analysis refers to the ability of an OLAP system to manage any business logic and statistical
analysis relevant for the application and user. In addition, the system must allow users to define new ad
hoc calculations as part of the analysis and report without having to program them such as ‘What-if

e Shared refers to the ability of an OLAP system being able to implement all security requirements
necessary for confidentiality and the concurrent update locking at an appropriate level when multiple
write access is required.

e Multidimensional refers to a concept that is the primary requirement to OLAP. An OLAP system
must provide a multidimensional view of data. This includes supporting hierarchies and multiple
hierarchies.

e Information refers to all of the data and derived data needed, wherever the data resides and

however much of the data is relevant for the application.
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1.1 Cubes

What is an OLAP Cube? As you saw in the definition of OLAP, the key requirement is multidimensional.
OLAP achieves the multidimensional functionality by using a structure called a cube. The OLAP cube
provides the multidimensional way to look at the data. The cube is comparable to a table in a relational

database.

The specific design of an OLAP cube ensures report optimization. The design of many databases is for
online transaction processing and efficiency in data storage, whereas OLAP cube design is for efficiency
in data retrieval. In other words, the storage of OLAP cube data is in such a way as to make easy and
efficient reporting. A traditional relational database treats all the data in a similar manner. However,
OLAP cubes have categories of data called dimensions and measures. For now, a simple definition of
dimensions and measures will suffice. A measure represents some fact (or number) such as cost or units

of service. A dimension represents descriptive categories of data such as time or location.

The term cube comes from the geometric object and implies three dimensions, but in actual use, the

cube may have more than three dimensions.

The following illustration graphically represents the concept of an OLAP cube.
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In figure 1, time, products, and locations represent the dimensions of the cube, while ‘2M’
represents the measure. Recall that a dimension is a category of data and a measure is a
fact or value.

Three important concepts associated with analyzing data using OLAP cubes and an OLAP
reporting tool are slicing, dicing, and rotating.

1.2 Slicing
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A slice is a subset of a multidimensional array corresponding to a single value for one or more members
of the dimensions not in the subset. For example, if the member Actuals is selected from the Scenario
dimension, then the sub-cube of all the remaining dimensions is the slice that is specified. The data
omitted from this slice would be any data associated with the non-selected members of the Scenario
dimension, for example Budget, Variance, Forecast, etc. From an end user perspective, the term slice

most often refers to a two- dimensional page selected from the cube.
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Figure 2 illustrates slicing the location Dammam. When you slice as in the example, you
have data for Dammam for the years and products as a result. Stated another way, you have

effectively filtered the data to display the measures associated with the Dammam Location.
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1.3 Dicing

A related operation to slicing is dicing. In the case of dicing, you define a subcube of the original space. The
data you see is that of one cell from the cube. Dicing provides you the smallest available slice. Figure 4

provides a graphical representation of dicing.
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1.4

OLAP Proposed Cubes:

The most efficient way to brows an OLAP cube is using Excel. However, the proposed
dashboard can also be linked to the OLAP cube and browse it fully.

Below are example of the 2 proposed cubes:

1.4.1 UW Cube:

The cube star-schema structure:

Measures

Data Source View

(= fui] Thl Fact Premiums ~
ul PRM
ul SI
il Count
ul PRM MTD
ul ST MTD
«l Count MTD
ul PRM YTD
al SIYTD
il Count YTD
ul PRM YTD LY
ul SIYTD LY
«l Count YTD LY
ul PRM LY
al SILY
i Count LY

Dimensions.

3 CB_UW_001

{2 Classes and Types
{2 Locations

(& Brokers

[ Document Types
1d Dates

{d Policy Terms

{2 Source of Business
15 Agents

(& Policy Status

{2 dim_CURRENCY

The User Interface:

= thl dim_Agent
7 AGT_LOC_CODE

? AGT_AGENT_CODE
AGT_E_NAME_L
AGT_STATUS
AGT_CTY_CODE
AGT_REG_CODE
AGT_TOT_ACC_CODE

« thl_dim_PT

® thl_dim_POL_STA...

= th|_dim_CURRENCY

# CUR_CODE

CUR_E_DESC

l—————]3 tbl_fact_premiums

7 PTM_CODE
PTM_NO_OF_MONTHS

PTM_E_DESC

? DOC_CODE

dim_date_key
msr_Tatal_Premium_amount_today
msr_sum_Insured_today
msr_Total_Premium_amount_MTD
ms_sum_Insured_MTD
msr_Total_Premium_amount_YTD
ms_sum_Insured_YTD
msr_Total_Premium_amount_YTDLY
ms_sum_Insured_YTDLY
msr_Total_Premium_amount_LY
ms_sum_Tnsured_LY
dim_agent_code

msr_Count_today
msr_Count_MTD
msr_Count_YTD
msr_Count_YTDLY
msr_Count_LY
dim_is_only_LE

# tbl_dim_dates

? date_key
actu3l_date

month_name

day_name

¥ CL_CODE
CL_E_DESC

day_of_week

SOB_CTY_CODE
SOB_REG_CODE

= tbl_dim_Location

? LOC_CODE
LOC_E_DESC

Dates 2013-02-04 00:00:00 v

Document Desc _ All v

Source of Bus. _JAll v

PRM
Alex 116,582 2,951,212
ASWAN 1,154 90,890
CAIRO 942,393 27,078,026
DT 91,784 2,450,484
MAADI 0 17,729,940
MOHANDSEEIN 37,776 6,411,203
Nasr City 98,010 1,097,127
NOBAR 107,640 5,692,041
TANTA 17,400 319,660
Grand Total 1,412,739 63,820,584
Prem. Ana SiAna KPls = Claims Analysis

Policy Terms
Classes

PRMYTD PRMMTD

444 204
PRM MTD

Value: 141,304
L B

f A\lex

Column: PRM MTD!

3,929,574
205,221
434,206
114,558

11,761,531

PRMYTDLY PRMLY

All 2

887,026 27,340,353
0 0
854,529 245,311,560
409,057 14,728,526
11,435,102 213,170,799
6,947,757 33,078,518
1,211,311 16412914
0 24921231

0 858383
60,744,781 575,822,284

Sheet1 ®

PRM

W Alex
WASWAN

@ CAIRO

wor

W MAADI

& MOHANDSEEIN
= Nasr City
WNOBAR

WTANTA
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Premium KPIs Date wise, could be for class wise, location wise, .. etc. Just drag any dimension
from filter area to row area ... re-calculations take no time!

:Premium KPls

Document All - location All -
Source of Bus. All - Classes All ~
Policy Term 2 YEARS -y
Date ¥ Premium Growth Premium Growth Goal Premium Growth Status Premium Growth Trend
+2004 -46.81% 038 ik
+2009 -89.13% 038 ik
=2011 213.49% 030 4
+h1 -712.37% 0153 =
=h2 1831.57% 01580 =
=#Q 3 553.13% 0.0758 =
=Q4 184.83% 0075 @ =
=10 4381.49% 0.02530 =
+11 -65.92% 00253 =%
£12 204 Premium Growth 0.0250 =
#2012 310 Value: -65.92% 030 T
Grand Total NA Row: 2011 -h2 - Q4 - 11 )] =

Column: Premium Growth

1.4.2 Claims Cube:

Cube Snow-Flake Schema:
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® thl_dim_dates

day_of_quarter
day_of_half_year
day_of_year
week_of_month

143

week_of_guarter

= thl_CP_Governo...

! Govern_Code
Gaovern_MName

# vw_dim_users

# vw_dim_CenterCode

& vw_dim_sideTy... center_code
¥ code ;g:nt:r,type send_type
name job code
area name
city
country

Business Intelligence

’—1‘

msr_additional_cost
msr_trans_cost2
msr_trans_final_cost2
msr_pharm_in_drug
msr_pharm_out_drug
count,

& vw_dim_ContractSlides

T date_key  thl CP_transactions_00... ? (_nnt_(ude
actual_date dim_doc_code ~ 1 slide_code
year dim_user slide_main_code
month dim_date slide_name
month_name dim_trans_way stay_level
day msr_trans_cost
day_name msr_trans_final_cost
day_of_week msr_actual_cost

® yw_dim_CustBasic
7 cust_code
cust_name
cust_type
cust_logo
address

user_code a oyw_dim_doctor [
user_name ? doc_code . B
group_code doc_name vw_dim_CustBasic
status area

city

country

Claims Interface:

You below pivot table is connected to the above server cube allowing you to pivot, drill down,
slice and dice data as you like. You can build your own hierarchy of business parameters, eg.

Slice Dates by Doctors or vice-versa and so on.

Date Heirarchy All - Service Hrchy All -
Centers Hierarcl All - Users Hrehy ~ All - Final Cost
Cont Hrchy All v Doc Name Al 2
Values -
Cust Type |- CustName CustCode - Final Cost  Pharma Out Pharma In . = 0 Egypt Tralbns 376
0 Egypt Traibn: 376 91,693 6,595 26878 ) S
b Sida 319 78,563 0 0 )
gl sl 351 2,459 0 309 < 10
Aaglial) chp poalal) 378 9414 323 1,886 378 Aasall s yiall 0
g 444 77196 3,358 23,800 LY.L T rpm—y,
14 Jps 446 9919 1,667 5,304 BSOS 8 14 e 0
ukkd) chdia 399 588,179 57,071 157,309 k3000 bl 0
0 Total 857,421 69,013 215,486
Grand Total 857,421 69,013 215,486
Customers | CentersKPls | Centers Analysis | Doctors Analysis | Statistical Analysis ® ‘

November 17, 2015
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Medical Centers KPIs:

Centers Analysis

Date Heirarchy 2014
Cont Hrchy All =
Hierarchy All ~

Centers -T |Final Cost Count AverageKPl Goal AverageKPI Status

@ 2972.97 52 2154 (]
=6 s 451745.4 3873 2154 @
#adana 225663.2 2485 2154 @
i | 1803255 198 2154 @
iy s Jae 1087.5 4 2154 O
Bhatl 3Ky 5941395 289 2154 @
B Al 119789.83 557 2154 o
Bldad e 2775837 340 2154 o
i1 gl 0 0 2154 §)
) ) 48465.54 325 2154 Q@
o idetay 79.4 2 2154 @]
gl 41.4 1 2154 ®)
4 38 1 2154 @]
- 0 0 2154 O
@ el Al 1690.5 2 2154 O
35 pad 23906.75 317 2154 @
SERICH] 2379.35 40 2154 @
) g g 47155 10 2154 @
GLE P 200656 45 2154 @]
B Al 6263.82 60 2154 Q@

Customers | Centers KPIs | Centers Analysis Doctors Analy:

Online Trend and Statistical Analysis:

Statistical Analysis

Date Heirarchy May Rl

Centers Hierarchy All n

Stats ¥ |Final Cost Msr Pharm In Drug Msr Pharm Out Drug
Year to Date 857,421 215,486 69,013

Quarter to Date 521,624 136,001 42,710

Month to Date 256,088 56,448 8,864

Twelve Months to Date 857,421 215,486 69,013

Twelve Month Moving Average 171,484 43,097 13,803

Six Month Moving Average 171,484 43,097 13,803

Three Month Moving Average 244 499 60,793 19,992

Quarter Over Quarter Growth % 1 1 (0)
Quarter Over Quarter Growth 132,407 23,340 (175)
Month Over Month Growth % (0) (0) 1)
Month Over Menth Growth (9,449) (23,108) (24,982)
Day Over Day Growth % NA NA NA

Day Over Day Growth NA NA NA
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Data Mining

Data mining is the process of exploring large quantities of data in order to discover
meaningful information about the data, in the form of patterns and rules. Different algorithms
are applied to discover critical patterns and hidden factors that would lead to business
opportunities. In designing the Enterprise Data Warehouse, an important considerations
must be considered if the enterprise are willing to use Data Mining technologies.

DM begins by selecting an area of interest and a goal. You might know exactly what
you are looking for, but setting a goal at the beginning, say identifying cress-selling
opportunities, is very important.  If you don’t set a goal, it is possible that you will
invest time and effort that yields results that are not usable, or are trivial or incorrect.
What Data Mining will help you do is weed through all the possible factors to find

patterns, saving a tremendous amount of trial and error.

Data Mining is also known Knowledge Discovery, in that you discover knowledge
that is hidden in the data. In the business environment, the end result of this
newfound knowledge is some kind of policy ore action that improves profits. This
policy or action is not as simple as impact a price increase has on the top line.
Instead, it may be a better retention of existing customers that allows steady growth

or at least stops sales erosion.

Data Mining is an excellent complement to OLAP analysis. Although OLAP makes it
possible, even easy, to view data in all kinds of new ways and learn a great deal
about the underlying business processes, it is still bound by the basic limitation that it
will return no more than exactly what you ask of it. Data Mining breaks that barrier by
applying technique that can create a new model of the data that might not have been
considered before. So, OLAP is a user-directed activity, while algorithms control data

mining.
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Data Mining vs. Statistical Analysis
Data Mining starts with general goal that you want to learn more about. Thisisin

contrast to statistical analysis, in which you form a formal hypothesis and conduct

various statistical tests to determine whether the hypothesis can be rejected.

Transform data
into actionable information
using data mining techniques

Identify
business opportunities
where analyzing data

can provide value

Measure the results

of the efforts to complete
the learning cycle
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Operational Il

Here the operational system is in closed loop with the knowledge discovery platform of the
data warehouse so that the learning modules get updates from every day business,

meanwhile support the operations in ongoing adaptive business validations.

Insurance Quotation

Data Mining

OLTP Database Data Warehouse OLAP Database

Data Mining Process:
Step One

Definition

Step Two
Training

Step Three
Prediction
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Our Proposed Solutions:

As explained above, successful data mining models should answer business needs and
problems. As such, 3adda team will need to listen to your different business areas where
advanced analytics are required and then suggest the best fit solution. However, the
following are just suggestions, guidance and ideas drawn from our experience in

Businessadvanced analytics solutions for last 20 years.

1.5 Machine Learning and Basic Operations:
1.5.1 Predictive
1.5.1.1 Regression

lining Model: Tbl Insurance Time Serice ' Viewer: Microsoft Time Series View v || (3

harts Model
X bs By

[] Show historic predictions [] Show Deviations Prediction steps 27
‘ Alex:Amount, Aswan: Amount,Cairo: Amount j
1,200,000.00 % H Alex: Amount
IAswan:Amuunl
1,000,000.00 %
’ ’ ° ICairo:Amount
800,000.00 %
600,000.00 % H
400,000.00 % ‘ ‘
200,000.00 % Jﬂ r\/\)
0.00 % A NN
-200,000.00 % ;
-400,000.00 %
01-Jan-12 01-Oct-12 01-Jul-13 01-Apr-14 08-Mar-15 28-Mar-15

We are now in April, how sales amount can be predicted for the coming year? This time series
regression algorithm answers you!

1.5.1.2 Classification

Here, through the Decision Tree Algorithm, you can see where claim amount are more
concentrated in specific nodes and how the machine learning technology classifies your data
based on our design of the model.
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Edit View Project Debug Tools Window Help
I - S @ | dNewuay BB T & aB|9 -0 -S-5 | b
MM _Clustering [Browse] X

MM_DT v Microsoft Tree Viewer v

Mining Model: Viewer:

Dedision Tree Dependency Network

Cr— Tl |

% Q| (a8 Tree: Il Om Amt Default Expansion: 3 Levels >
Histograms: © ¥ Background:  All Cases » Show Level 1 ] Level 8
Locations -
= 'SAUDI ARABIA, MAKKAH' Mining Legend ax
Cover not  — i Low
EE——
1 = Caascrian Daivary & Total Cacoc: 7518
Claim Type [ .| Locations not
B T . ey o [ vale Cases Prob... Histog
/| ——— Cover | [ < 56903451 6a36 c0o.. [
J = Coawerien Dalivary’ M >= 180050.. 1 0.02%
e =} [Cover = Respiratory System Diseases..| | 1122424289 1 002%
{ Proc’ [FIsse498990. 2  003%
\ ] [589.34519... 678 9.02% ||
\ 7 EK [ Missing 0 0.00%
\ / Cover not = "Respiratory System Dise.
\ / Proc’ < >
\ Claim Type = ‘Out Patient’ and
A { Benefit = ‘GENERAL BASIC' and
Benefit not Cover not = ‘Respiratory System
= 'DENTAL' Diseases & Procedures, and Proc’
Benefit not )
\ = ‘GENERAL BASIC' £
|| Benefit
= DENTAL'
|
1.5.1.3 Collaborative Filtering
1.5.2 Descriptive
1.5.2.1 Clustering / Similarity Matching
Mining Model: MM_Llustenng v Viewer: MICrosoft Lluster Viewer b a
Cluster Diagram Cluster Profiles Cluster Characteristics Cluster Discrimination
[+#] Show legend Histogram bars: 4 %
Attributes Cluster profiles
. Population ...  Cluster 1 Cluster 2 Cluster 7 Cluster 3 Clust... Cust... Cust.. Oust.. Cust.. Custe..
Varlables Slates Soe: 13967 Size: 1820 Size: 1760 Size: 1627 Size: 1617 Sie:.. Szei.. Szei.. Sze:.. Szei.. Sze:.
lako-31
3035
HEmEE N
iher
T
- %E,g E B E R B Mesring  Dirbuton
her Male-31-50  0.354
Respirator
o = @ § H H =
s Female-0-30 0.168
<5 J; Female-31 0110
i m mm m B esgp
Female-51.. 0,028
 Fytee
un e = Il 0 0 W B
L
e @ H 0 0 H N
Other

Here we analyse how population of data is clustered drawing a lot of learning and understanding
in a non-traditional way. You will see your business in totally different ways, giving you a lot of
conclusions which will deffinitly impact your decision making very positively, yet intelligently.

1522

Association Rules and Variants
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DM_IRating [Browse] X Re:RGNo0RN]eIW]

cb_Insurance [Browse]

SQLQuery1.sql - not connected*

Mining Model: DM_IRating ~ | Viewer: Microsoft Assodiation Rules v |3
Rules [temsets Dependency Network

Minimum probability: 0.40 < Filter Rule:

Minimum importance: -0.26 = show: Show attribute name and value

[] Show long name Maximum rows: 2000 =

= P... Importance Rule
1.000 -0.001 Provider Name = Naser Medical Institute, No Of Physicians = S -> Speciality Name = Ear, Nose and Throat
1.000 N 0 5... Factor = Medicine -> Spediality Name = Dental
1.000 [l 0.153 Factor = Medicine -> Rating >= 4
1.000 N - Factor = Medicine, Speciality Name = Dental -> Provider Name = El-Kasr El-Ainy El-Ferency
1.000 BB 0.5... Factor = Medicine, Provider Name = El-Kasr El-Ainy El-Ferency -> Speciality Name = Dental
1.000 NN i - ractor = Medicine, Rating >= 4 -> Provider Name = El-Kasr El-Ainy El-Ferency
1.000 [l 0.153 Factor = Medicine, Provider Name = El-Kasr El-Ainy El-Ferency -> Rating >= 4
1.000 N 1. Factor = Medicine, No Of Clinics = M -> Provider Name = El-Kasr El-Ainy El-Ferency
1.000 N 1 - Factor = Medicine, No Of Physicians = L -> Provider Name = El-Kasr El-Ainy El-Ferency
1.000 NI - ractor = Medicine, No Of Branches = S -> Provider Name = El-Kasr EI-Ainy El-Ferency
1.000 N - Factor = Medicine, No Of Labs = 5 -> Provider Name = El-Kasr El-Ainy El-Ferency
1.000 N 0.8... Factor = Medicine, Rating >= 4 -> Spediality Name = Dental
1.000 [l 0.153 Factor = Medicine, Speciality Name = Dental -> Rating >= 4
1.000 [N 0 8. Factor = Medicine, No O Clinics = M -> Spediality Name = Dental
1.000 BB 0 8... Factor = Medicine, No Of Physidians = L -> Speciality Name = Dental
1.000 N 0.8... Factor = Medicine, No Of Branches = S -> Spediality Name = Dental
1.000 N 0.5... Factor = Medicine, No Of Labs = S -> Speciality Name = Dental
1.000 [l 0.153 Factor = Medicine, No Of Clinics = M -> Rating >= 4
1.000 [l 0.153 Factor = Medicine, No Of Physicians = L -> Rating >= 4
1.000 [l 0.153 Factor = Medicine, No Of Branches = S -> Rating >= 4
1.000 [l 0.153 Factor = Medicine, No Of Labs = S -> Rating >= 4
1.000 IS ... Factor = Medicine > Provider Name = El-Kasr El-Ainy El-Ferency

The mining model above build on Association Rules algorithms to know what are the result if
some business parameters are jointly found in the transactions. Many conclusions can be drawn
from such associations in Sales, Marketing, UW, Claims and Risk Management.

How different business parameters when grouped together with certain value for each one are
affecting each other and what can predict which can be found in the same model as shown below
in Dependency Network:

All Links

Speciality Name = General Basic
Factor = --select--

Rating >= 4

Speciality Name = Ear, Nose and Throat

Provider Name = El- Kasr El-Ainy

Select a node in the network to highlight its dependencies.

. Selected node
D This node predicts the selected node

Strongest Links

. Predicts both ways
. Selected node predicts this node
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1.5.2.3 Deviation Detection

Data mining task in which the goal is to build a model that describes the most significant changes in

the data from previously measured or normative values.
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