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= General Overview on Risk based Approach

= A Case: Information Quality Control for Freight
Forwarder

= Role of Business Intelligence

— Data Analysis for Detecting and Explaining Business
Exceptions
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/ General explanation format 2 afird

CASSANDRA - ERARNNS

Eventaa F y doecause”™ , despiie

= 3-place relation with:
1. actual object: e.g.profit(august 2006,all countried|-products) .
2. reference objeat e.g. averagprofit(months all-countries, k-Products).

3. propertyF: e.g. profit in august 2006 low compared to profit months july
2006 €éeé.june 2007.

4. C* contributing causes, '€ounteracting causes
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n We have actual values and reference values

ya,Xa

yr’Xr
: For example profit (august 200E€
and average july 2006 ¢é June 20C
: The reference values are determined by the normative model
n If Dy: ya_ yr is large thén ys exceptional.

. In the next step we explain the difference using business equations
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Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit |Sales |Cost Profit | Sales Cost Prob. Color
Jul 2006 $11.59  $70.26  $58.67 | $12.89 $33.10 $20.21 | $3.78  $80.17 $76.44 __ $2821  $18353  $155.32 0.99 N
Aug2006 @R $155.45 |§15822° $1083 $28.08 $17.25 $1882  $9853 $79.71[_$26.80 | —$282.06 [ §25617 0.95
Sep 2006 $9.00  $15357  $14457 $12.40 $32.02 $19.62 $1355  $82.73 $69.18 | $34.96 $268.32  $233.37 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24 | $11.36  $86.24 $74.88  $34.29  $161.63  $127.34
Nov 2006 $7.13  $103.89  $96.76 = $11.54 $29.70 $18.16  $13.13  $90.74 $77.61  $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93 | $17.56  $93.18 $75.63 = $52.20  $249.03  $196.83 0950
Jan 2007 $10.04 18290001  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [N$5A76. $37.50 1331811 $06:31 0.99 N
Feb 2007 $9.21  $84.03  $74.81 $15.16 $39.43 $24.26  $15.98  $94.52 $78.54  $40.35  $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04 $14.03 $36.36 $22.33  ¥1560  $89.69 $74.10  $48.05 $22251  $174.46
Apr 2007 $18.05  $52.21  $34.16 [JSIONSINSSONCINSSI08] $10.54 [1$67.2311$56169° $48.32  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 | $20.90 $100.86 $79.96 = $4541  $256.55  $211.13
Jun 2007 $18.62  $117.23  $98.61 | $16.00 $41.08 $25.08  $11.45  $76.78 $65.33  $46.08  $235.09  $189.01
Grand Total | $140.27| $1,143.05| $1,002.78 $165.92| $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98

Explanation with business
equation (red arrows):
contributing cause: cost,
counteracting cause: sales.
Here actual compared with
average.
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= Main effect Anova models: Column effect

N

Yij = Mt & +bj + 6

Row effect

=Exception if :

D
abgX"Yyz2 g
S

Here in the example only overall average
and country effect taken into account.
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Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit |Sales |Cost Profit | Sales Cost Prob. Color
Jul 2006 $11.59  $70.26  $58.67 | $12.89 $33.10 $20.21 | $3.78  $80.17 $76.44 __ $2821  $18353  $155.32 0.99 N
Aug2006 @R $155.45 |§15822° $1083 $28.08 $17.25 $1882  $9853 $79.71[_$26.80 | —$282.06 [ §25617 0.95
Sep 2006 $9.00  $15357  $14457 $12.40 $32.02 $19.62  $1355  $82.73 $69.18  $34.96 $268.32  $233.37 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24 $11.36  $86.24 $74.88 | $34.29 $161.63  $127.34
Nov 2006 $7.13  $103.89  $96.76 | $11.54 $29.70 $18.16  $13.13  $90.74 $77.61 | $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93 | $17.56  $93.18 $75.63 | $52.20 $249.03  $196.83 0950
Jan 2007 $10.04 18290001  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [N$5A76. $37.50 1331811 $06:31 0.99 N
Feb 2007 $9.21  $84.03  $74.81  $1516 $39.43 $24.26 $15.98  $9452 $7854 | $40.35 $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04  $14.03 $36.36 $22.33 ¥1560  $89.69 $74.10  $48.05 $222.51  $174.46
Apr 2007 $18.05  $52.21  $34.16 [JSIONSINSSONCINSSI08] $10.54 [1$67.2311$56169° $48.32  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 $20.90 $100.86 $79.96 = $4541  $256.55  $211.13
Jun 2007 $18.62  $117.23  $98.61 | $16.00 $41.08 $25.08 $11.45  $76.78 $65.33  $46.08  $235.09  $189.01
Grand Total ~ $140.27  $1,143.05 $1,002.78 $165.92 $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98
[1,1]

Explanation with business Business oua

equation (red arrows): Equatio

contrlbutlng cause: cost, [0,1] [1,0]

counteracting cause: sales. usiness

OLAP Equation
[0,0]
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CASSANDRA ° system of equations - ERASMUS

= Explanations are based on relations between variables:

y= 10X %00 %)

= |n this case two posibilities:

" Business Equatidn profit = sales cost

OLAP Equation: profit((augus200§ = g profit(countryaugus2006§

contries
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CASSANDRA ATy
"= xi s a potenytandal cause of o
inf(x,y) = f(x;,X) -y

Indicates what the difference between the actual and norm value of y
would have been dnly X has actual value and all others reference value

= |f fis linear and reference values consistent (true is the example) then:

Dy =" ¥y cFinf(x, Y
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Product Road Bikes
Country Total Total Total
France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit |Sales |Cost Profit | Sales Cost Prob. Color
Jul 2006 $11.59  $70.26  $58.67 | $12.89 $33.10 $20.21 | $3.78  $80.17 $76.44 __ $2821  $18353  $155.32 0.99 N
Aug2006 @R $155.45 |§15822° $1083 $28.08 $17.25 $1882  $9853 $79.71[_$26.80 | —$282.06 [ §25617 0.95
Sep 2006 $9.00  $15357  $14457 $12.40 $32.02 $19.62  $1355  $82.73 $69.18  $34.96 $268.32  $233.37 0.90
Oct 2006 $10.90  $44.12  $33.23 | $12.02 $31.27 $19.24 $11.36  $86.24 $74.88 | $34.29 $161.63  $127.34
Nov 2006 $7.13  $103.89  $96.76 | $11.54 $29.70 $18.16  $13.13  $90.74 $77.61 | $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98  $99.27 | $13.93 $35.87 $21.93 | $17.56  $93.18 $75.63 | $52.20 $249.03  $196.83 0950
Jan 2007 $10.04 18290001  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [N$5A76. $37.50 1331811 $06:31 0.99 N
Feb 2007 $9.21  $84.03  $74.81  $1516 $39.43 $24.26 $15.98  $9452 $7854 | $40.35 $217.98  $177.62
Mar 2007 $18.42  $96.46  $78.04  $14.03 $36.36 $22.33 ¥1560  $89.69 $74.10  $48.05 $222.51  $174.46
Apr 2007 $18.05  $52.21  $34.16 [JSIONSINSSONCINSSI08] $10.54 [1$67.2311$56169° $48.32  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 $20.90 $100.86 $79.96 = $4541  $256.55  $211.13
Jun 2007 $18.62  $117.23  $98.61 | $16.00 $41.08 $25.08 $11.45  $76.78 $65.33  $46.08  $235.09  $189.01
Grand Total ~ $140.27  $1,143.05 $1,002.78 $165.92 $428.31 $262.39 $167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98
[1,1]

Explanation with business Business oua

equation (red arrows): Equatio

contrlbutlng cause: cost, [0,1] [1,0]

counteracting cause: sales. usiness

OLAP Equation
[0,0]
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Product Road Bikes

Country Total Total Total

France Germany United Kingdom Profit Sales Cost
Period Profit Sales Cost Profit |Sales Cost Profit | Sales Cost Prob. Color
Jul 2006 $11.59  $70.26  $58.67 | $12.89 $33.10 $20.21 | $3.78  $80.17 $76.44  $2821 $18353  $155.32 0.99 B
Aug 2006 _ <SI5575 — N BaYs I TIORI 280 SI7 285 FI83D FORHBI N YA A $26 89 $282.06 $255.17 0.95
Sep 2006 $9.00  $153.57 © $14457 | $12.40 $32.02 $19.62 | $13.55 $82.73  $69.18 $34.96  $268.32  $233.37 0.90
Oct 2006 $10.90 $44.12 $33.23 | $12.02 $31.27 $19.24  $11.36 $86.24 $74.88 $34.29  $161.63  $127.34
Nov 2006 $7.13  $103.89 $96.76 | $11.54 $29.70 $18.16 | $13.13 $90.74 $77.61 $31.80  $224.32  $192.52 0.90
Dec 2006 $20.71  $119.98 $99.27 | $13.93 $35.87 $21.93 | $17.56 $93.18  $75.63 $52.20  $249.03  $196.83 0.95 -
Jan 2007 $10.04 [IN$29000]  $19.07 $12.22 $31.70 $19.48 | $15.24  $73.00 [N$EA76] $37.50 13318111 $06:31 0.99 N
Feb 2007 $9.21 $84.03 $74.81 | $15.16 $39.43 $24.26 | $15.98 $94.52  $78.54 $40.35  $217.98  $177.62
Mar 2007 $18.42 $96.46 $78.04 | $14.03 $36.36 $22.33 | $15.60 $89.69 $74.10 $48.05  $222.51  $174.46
Apr 2007 $18.05  $52.21  $34.16 [JSIONSINSSONGINSSI08] $10.54 [1$67.2311$56169° $48.32  $170.20  $121.88
May 2007 $9.36  $116.73  $107.37 | $15.15 $38.96 $23.80 | $20.90 $100.86 $79.96 $45.41  $256.55  $211.13
Jun 2007 $18.62  $117.23 $98.61 | $16.00 $41.08 $25.08  $11.45 $76.78  $65.33 $46.08  $235.09  $189.01
Grand Total | $140.27 $1,143.05 $1,002.78 $165.92 $428.31 $262.39|$167.86 $1,033.67 $865.80 $474.05 $2,605.03 $2,130.98

[1,1]

Explanation with OLAP equation black Business oLAP
arrows: profit France august 2006 Equatio

contributing cause. Then business [01] usine[iol
equation. OLAP Fauation

[0,0]
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= Contributing causesSet of contributing causé€s consists of the variablesof {x;, é ,
X} with

Inf(x,y)° O 6

= Counteracting causes:

Inf(x,y)* O &

= Explanation can be continued by explaining contributing causes further generating a
tree
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(118 / Summary R% wfrrd

CASSANDRA SRASMUS

1. Choose measurechoose the variable which is important for decision.

2. Establish context specify thenformation structure The context is usually
the information fronwhich the business report was generated. Sometimes
external sources need to be included to enlarge the context.

3. Identify normative model: choose appropriate reference classimate the
norm The derivation of the norm remains an interactive subjective process
which several practical aspects demand | background knowledge from the
analyst.

4. Derive exceptions: compare the actual values with norm to find exceptional
values..

5. Generate explanations:find the explanations for the exceptions using the
business model, e.g. accounting equations oralikn equations. What are
the underlying causes?
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for future improvement

Normative info _
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I A
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!

Send notification message
- (internal) correction
- (external) escalation

Suggest mitigation
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____________________________________________________________________
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CASSANDRA in Risk Engine ERASMY
Event
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|
I Data / Condition Assessment Action
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I / contact RSN, i

CASSANDRA - ERARNNS

Thank you for your attention.

Any questions?

Lliu@rsm.nl
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