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Spreadsheet Errors

~ 300 million EUR damage

~ 22 million EUR damage

Olympia 2012, London

~ 600 000 EUR damage~ 600 000 EUR damage



Spreadsheet Errors
Paper published by 
Reinhart & Rogoff

Many governments 
used it for decisions

Immense loss of 
reputation



Running Example

This is a simplified version of the homework/Budgetone spreadsheet from the EUSES Spreadsheet Corpus

Should be
78.6%

= D4 / D2



Running Example – Formula View

This is a simplified version of the homework/Budgetone spreadsheet from the EUSES Spreadsheet Corpus



Running Example – Dependency Graph

This is a simplified version of the homework/Budgetone spreadsheet from the EUSES Spreadsheet Corpus



Model-Based (Software) Debugging

Spreadsheet +
Expect. Output

Constraints
(Model)

Conversion

AB(D2) ˅ behavior(D2)
AB(D3) ˅ behavior(D3)
AB(B4) ˅ behavior(B4)

…

Test case:
D7 == 0,786
B7 == 0,750

…

For single faults:
SUM(AB(D2),AB(D3),…)==1

DiagnosesSolve

 Single Fault:

o {D5}

o {D6}

o {D7}

 Double Fault:

o {D3,D4}

o …

[AHP14] Abreu, Hofer, Perez, Wotawa: “Using constraints to diagnose faulty spreadsheets.” Software Quality Journal, pp. 1–26, 2014. 

Should be
78,6%

All models are automatically derived from a faulty 
spreadsheet and also contain the fault!



Models for a Spreadsheet’s Behavior

Value-based Dependency-based
D2 = B2 + C2

D3 = D4 / D2
ok(B2)    ok(C2)  ok(D2)

ok(D4)    ok(D2)  ok(D3)



Models for a Spreadsheet’s Behavior

Value-based Dependency-based
D2 = B2 + C2

D3 = D4 / D2

ok(B2)    ok(C2)  ok(D2)

ok(D4)    ok(D2)  ok(D3)

+ exact, few diagnoses

– computation time

– Reals: lacking support

+ fast

+ only Boolean

– many diagnoses



Models for a Spreadsheet’s Behavior

Comparison-based

Value-based Dependency-based
D2 = B2 + C2

D3 = D4 / D2

ok(B2)    ok(C2)  ok(D2)

ok(D4)    ok(D2)  ok(D3)

eq(B2)    eq(C2)  eq(D2)

gt(B2)     eq(C2)  gt(D2) 

…



Comparison-based Modeling
in1 + in2 = out

in1 * in2 = out

in1 - in2 = out

in1 / in2 = out

ABNORMAL in1 in2 out

False = = =

False < = <

False = < <

False < < <

False > = >

False = > >

False > > >

False < > ?

False > < ?

True ? ? ?

ABNORMAL in1 in2 out

False = = =

False < = <

False = < >

False < < ?

False > = >

False = > <

False > > ?

False < > <

False > < >

True ? ? ?



Practical Realization with Minion 1



Practical Realization with Minion 2



Empirical Evaluation
• 48 small spreadsheets (artificial + real life)

• Single, double, and triple faults

• Diagnostic accurancy
• 24 spreadsheets: same diagnoses for all models 

• 20 spreadsheets : comparison- and dependency-based 
model same diagnoses

• Runtime

Model Solving Time

Value-based 31 100 ms

Dependency-based 12 ms

Comparison-based 3 ms



Summary and Conclusion

Comparision-based model
• Short solving time
• Good diagnostic accurancy  Useful in practice


