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A Novel Neuro-Fuzzy COCOMO Model

EM17

SF2

…

…

NF2

NF1

NF6

NF22

COCOMOII MODEL

NF5
Effort

SF5

SF1

EM1

SFR2

SFR1

SFR5

EMR1

EMR17

Size

( ) ∏
=

+ ×�× =

17

1

01.0
5

1

i
i

SFB EMSizeA i
i



COCOMO Model
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Sub-Model NFi
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CDi: corresponding numerical value



Reasoning Phase: ����
���'���

� If CDRi is Ai1(VL), then CDi=CDi1 ,
� If CDRi is Ai2(L),    then CDi=CDi2 ,
� If CDRi is Ai3(N),    then CDi=CDi3 ,
� If CDRi is Ai4(H),    then CDi=CDi4 ,
� If CDRi is Ai5(VH), then CDi=CDi5 ,
� If CDRi is Ai6(XH), then CDi=CDi6.

(i,k), i=1,2,…,22, k=1,2,…,6



Sub-Model NFi (Cont’d)
� Layer 1: 

� Layer 2: 

� Layer 3: 
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Interpretation of sub-model NFi
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Learning Algorithms
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Advantage of Continuous Rating Values
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Validation Results

� Case I. Learning with all project data
� Case II. Learning with part of project data
� Case III. Use larger weights for local data
� Case IV. Learning without monotonic 

constraints
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ARE COCOMO81
Model

Neuro-Fuzzy Model

Case I Case II Case III Case IV

PERC PERC IMPRV PERC IMPRV PERC IMPRV PERC IMPRV

20% 71% 86% 15% 88% 17% 88% 17% 89% 18%

30% 81% 92% 11% 92% 11% 92% 11% 94% 13%



Effort estimation for industrial project data
Project

No
Actual 
Effort

COCOMO81
Model

Neuro-Fuzzy Model

Case I Case II Case III

Estimate Error Estimate Error Estimate Error Estimate Error

P1 638.0 827.0 29% 745.0 16% 739.7 15% 728.6 14%

P2 185.0 152.2 -17% 167.3 -9% 166.1 -10% 163.6 -11%

P3 332.0 279.8 -15% 322.0 -3% 306.8 -7% 325.5 -1%

P4 619.9 701.4 13% 651.5 5% 651.7 5% 642.0 3%

P5 64.8 71.1 9% 63.4 -2% 60.8 -6% 64.1 -1%

P6 76.6 83.1 8% 72.2 -5% 72.3 -5% 73.8 -3%
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Conclusion
� ���
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������

� Neuro-fuzzy COCOMO structure
� Monotonic constraints
� Learning algorithm
� Fuzzy rules
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� Learning ability
� Robust to imprecise and uncertain inputs 
� Good Interpretability 
� Knowledge integration 
� Reduced number of learning parameters 
� Good generalization 
� Local learning 

Conclusion (Cont’d)
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