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4   Coincidental Correctness (Fault Masking) 

Functions and operations in spreadsheets where faults could 
be masked: 

 Conditional like IF-function 

 Abstraction function like MIN, MAX, COUNT 

 Boolean 

 Multiplication by zero 

 Power with 0 or 1 as base number or 0 as exponent 

Formulas containing any of these functions and/or operations 
must be modeled with →, all other formulas can be modeled 
with ↔. 
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Abstract 

We present a novel dependency-based model that can be used in Model-Based Software Debugging (MBSD). This model allows 
improvements of the diagnostic accuracy while keeping the computation times short. In an empirical evaluation, we show that 
dependency-based models of spreadsheets whose value-based models are often not solvable in an acceptable amount of time can 
be solved in less than one second. Furthermore, the amount of diagnoses is reduced by 15 % on average when using the novel 
dependency-based model instead of the original dependency-based model. 

6   Conclusions 

Improved Dependency-Based Model: 
− Still more diagnoses than value-based model 
+ 15 % less diagnoses than original dependency-based model 
+ Real time applicable 
+ Arbitrary solver (only Boolean needed)  
+ Debugging of spreadsheets containing Real numbers 
+ Correct/wrong info for output cells instead of concrete values 

Model 63 spreadsheets 31 spreadsheets 

Number of single fault diagnoses 

Value-Based    4.0 - 

Dependency-Based  13.2 45.0 

Improved Dep.-Based  11.0 38.6 

Runtime 

Value-Based  56,818.8 ms > 20 minutes 

Dependency-Based      32.0 ms 187.4 ms 

Improved Dep.-Based  31.6 ms 164.8 ms 

5   Empirical Evaluation 

1   Model-based Debugging 

Spreadsheet + 
 Expect. Output 

Constraints 
(Model) Conversion Diagnoses Solve 

AB(D2) ⋁ behavior(D2) 
AB(D3) ⋁ behavior(D3) 
AB(B4) ⋁ behavior(B4) 

…  
Test case: 

D6 == 12 900 
B6 == 1 500 

…  
For single faults: 

SUM(AB(D2),AB(D3),…)==1 
 

Single Faults: 
{D5} 
{D6} 

Double Faults: 
{D3,D4} 

… 

2   Existing Behavior Models 

Value-Based Model [1,2,3] 
+  exact, few diagnoses 
–  computation time 
–  Reals: lacking support 

 
 

 
 D2 = B2 + C2 
 D3 = D4 / D2 
 B4 = B3 * B2 … 

 ok(B2) ⋀ ok(C2) → ok(D2) 
 ok(D4) ⋀ ok(D2) → ok(D3) 
 ok(B3) ⋀ ok(B2) → ok(B4) … 

Dependency-Based Model [4] 
+  fast 
+  only Boolean 
–  many diagnoses 

 
 

 

2 Diagnoses 5 Diagnoses 

3   Improving the Dependency-Based Model 

Use ↔ instead of → 
 

 
 ok(B2) ⋀ ok(C2) ↔ ok(D2) 

 ok(D4) ⋀ ok(D2) ↔ ok(D3) 

 ok(B3) ⋀ ok(B2) ↔ ok(B4) … 

2 Diagnoses Solve 
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AB(cell) ˅ behavior(cell) 
 

Solve Solve 
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