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COMPARISON OF NON-DETERMINISTIC METHODS

STAMP SOFTWARE
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BINARY COMPARISON (FOUND - NOT FOUND)

&RQGLWLRQV�RI�WKH�H[SHULPHQWV ��)HZ�UXQV��FHQWUDO�OLPLW�WKHRUHP�GRHV�QRW�DSSO\���/LPLWHG�QXPEHU�RI�

QRGHV��LWHUDWLRQV��DQG�RU�OLPLWHG�&38�WLPH�

4XHVWLRQV ��

Is FANT significantly better than MMas (i. e. is a 8/10 rate of success significantly better than a 3/10 rate) ?

Is FANT significantly better after 10 seconds ? and, in general, after W seconds (0.6 < W < 83) ?

FANT MMAS
Local search 

Iterations
Optimum 

found 
CPU time

Local search 
Iterations

Optimum 
found 

CPU time

25000 No 83.0 1335 Yes 4.4
778 Yes 2.7 26104 No 85.0

25000 No 83.0 26104 No 85.0
24658 Yes 81.9 26104 No 85.0
1052 Yes 3.5 173 Yes 0.6

19787 Yes 65.57 1389 Yes 4.5
784 Yes 2.61 26104 No 85.0

1009 Yes 3.35 26104 No 85.0
253 Yes 0.85 26104 No 85.0

5010 Yes 16.62 26104 No 85.0
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STATISTICAL TEST FOR BINARY COMPARISON

&ODVVLFDO�8�WHVW �

Hypothesis : large samples (> 30)

Problem : Compare the relative frequencies ID and IE of Yes answers in two samples

Null hypothesis : ID = IE

Alternate hypothesis : ID > IE

Samples : (QD runs, D Yes), (QE, E)

Compute :

Reject the null hypothesis with confidence level α if 8 > X1−α

In other terms : reject the hypothesis that heuristic $ is as good as % if the difference in the

proportions of the Yes answer is too large.
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NON STANDARD TEST FOR BINARY COMPARISON

Problem : Compare the relative frequencies ID and IE of Yes answers in two samples

Null hypothesis : ID = IE = S

Alternate hypothesis : ID > IE

Samples : (QD runs, D Yes), (QE, E)

0HWKRG �

Suppose that the Yes answer has the same probability  to appear for both methods $ and %

The probability 3 to observe D Yes answers or more for method $

E Yes answers or less for method %

is given by 

Reject null hypothesis if 3 < 1−α

)RU�DQ�LWHUDWLYH�PHWKRG��WKLV�WHVW�KDV�WR�EH�UHSHDWHG�IRU�DQ\�FRPSXWDWLRQDO�HIIRUW�W
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COMPARING THE QUALITY OF HEURISTIC METHODS

:KLFK�KHXULVWLF�LV�EHVW��PLQLPL]H�WKH�REMHFWLYH�IXQFWLRQ� "

7KH�ULJKW�DQVZHU�GHSHQGV�RQ�WKH��XQNQRZQ ���VROXWLRQ�YDOXH�GLVWULEXWLRQ�

([DPSOHV �����UXQV�RI�KHXULVWLFV�$��%��&

$ ���������������������������������$YHUDJH �������6G ���

% ���������������������������������$YHUDJH �������6G ��

& ���������������������������������$YHUDJH �������6G ��

3�RQH�UXQ�RI�$�EHWWHU�WKDQ�RQH�UXQ�RI�%�  3�$���%� �����

��LQGHSHQGHQW�UXQV ��3�PLQ�$��$����PLQ��&��&��� ������

Heuristic S Heuristic T Answer

Average : 100 Average : 101 S

Average : 100 Standard dev. : 6 Average : 100 Standard dev : 12 Today S?

Average : 100 Standard dev. : 6 Average : 100 Standard dev : 12 Tomorrow T?

Average : 100 Standard dev. : 6 Average : 101 Standard dev : 12 Tomorrow T?
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SOLUTION VALUE DISTRIBUTIONS

Not the same, not Gaussian ! Generally not known and cannot be determined.

Solution value
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POPMUSIC(22, 1070)

Taboo(10000)

Optimum
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STANDARD STATISTICAL TEST

&ODVVLFDO�7�WHVW �

Hypothesis : Gaussian distributions (or large samples).
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NON PARAMETRIC STATISTICAL TEST

([SHULPHQWV ��5XQ�KHXULVWLFV�$�DQG�%�QD�DQG�QE�WLPHV�IRU�WKH�VDPH�SUREOHP�LQVWDQFH��ORQJ�UXQV�

4XHVWLRQ ��,V�KHXULVWLF�%�VLJQLILFDQWO\�ZRUVH�WKDQ�KHXULVWLF�$�IRU�D�JLYHQ�FRPSXWDWLRQDO�HIIRUW "

0HWKRG �

Null hypothesis : Suppose that both methods $ and %�provide solutions with the same distribution.

Rank the QD + QE runs of heuristics $ and % by decreasing quality (for a given effort W)

Compute 7 = ∑ ranks heuristic $

The probability 3 to observe a ∑ ranks heuristic $ < 7�is given by 

Reject null hypothesis at confidence level α if 3 < 1−α

)RU�D�KHXULVWLF�LWHUDWLYH�PHWKRG��WKLV�WHVW�KDV�WR�EH�UHSHDWHG�IRU�DQ\�FRPSXWDWLRQDO�HIIRUW�W

1RWH ��YDULDQWV�RI�WKLV�WHVW�DUH�NQRZQ�XQGHU�WKH�QDPH�RI�0DQQ�:KLWQH\�WHVW

3 I 7 QD QE, ,( ), a function that takes few pages of ada code=
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CONCLUSIONS

7HOO�WKH�ZKROH�VWRU\

Various heuristic methods.

Various problem instances.

Large span of computational effort (logarithmic scale).

5HSRUW�QHJDWLYH�H[SHULPHQWV

Understanding the working principles of methods.

*UDSKLFDO�DQDO\VLV�RI�UHVXOWV

Distribute code or complete numerical results.

(QVXUH�VLJQLILFDQFH�RI�UHVXOWV

Drawing conclusions supported by the results.

+HOS�IRU�SDUDPHWHU�WXQLQJ


