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Abstract: For choosing the best decision in daily agricultural practice, it is very important to formalize the decision process using
systems analysis and mathematical methods. Theory of the decision-making under uncertainty or under risk supposes one
criterion. In practice, the best solution is chosen under more decision criteria. Decision problem with m alternatives, n states of
nature and k criteria has to be solved in this case. Application of the Analytic Hierarchy Process (AHP) for solution of this
problem is described in this paper.

Key words: decision process, Multiple Criteria Decision Tree, Analytic Hierarchy Process, cardinal and ordinal input data.
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– preferences of the criteria
– probabilities of the states of nature and
– payoffs for each combination alternative/state of na-

ture and each criterion.
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– to keep the repair shop with no organizational changes

and offer services for external clients;
– to expand the repair shop and offer services for external

clients;
– to sell  own repair shop and make a contract with one of

five companies, which offer repair shop services
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RGP GPMCP CPMHP THP RGP GPMCP CPMHP THP

��	���� ����	� F�CBC�>HD F�CBC�>HD F�CBC�>HD F�CBC�>HD B�CHG�BED B�CHG�BED B�CHG�BED B�CHG�BED

$��	��	��3��
������� F�HBG�IHG F�HBG�IHG F�HBG�IHG F�HBG�IHG B�CEF�FIF B�CEF�FIF B�CEF�FIF B�CEF�FIF

N�����������	� F�GCC�EGC F�GCC�EGC F�GCC�EGC F�GCC�EGC B�CPI�GEB B�CPI�GEB B�CPI�GEB B�CPI�GEB

+	��������� F�CFH�CDI F�CFH�CDI F�CFH�CDI F�CFH�CDI B�CFB�GEB B�CFB�GEB B�CFB�GEB B�CFB�GEB

O�����3��	� F�CBG�F>> F�CBG�F>> F�CBG�F>> F�CBG�F>> B�CGI�D>C B�CGI�D>C B�CGI�D>C B�CGI�D>C
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���� ������� G�EH>�BEI C�HB>�GPD H�BP>�G>H H�GBC�G>D C�EHH�G>> 6 435 417 6 435 417 6 435 417

CPS��*������� C�G>P�PHD H�PIP�PDC H�DCP�PIG D�GFP�PEB H�G>C�PIP D�PIC�PIE D�DCC�PED I�GFC�>PH
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60–80 >80

%�	���������� 69.00% 15.80%
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RGP GPMCP CPMHP THP RGP GPMCP CPMHP THP

��	��������	� 4 869 890 4 869 890 4 869 890 4 869 890 6 003 572 6 003 572 6 003 572  6 003 572

$��	��	��3��
������� 4 748 573 4 748 573 4 748 573 4 748 573 6 002 222 6 002 222 6 002 222 6 002 222

N�����������	� 4 911 890 4 911 890 4 911 890 4 911 890 6 186 429 6 186 429 6 186 429 6 186 429

+	��������� 4 932 890 4 932 890 4 932 890 4 932 890 6 239 201 6 239 201 6 239 201 6 239 201

O�����3��	� 4 867 978 4 867 978 4 867 978 4 867 978 6 207 287 6 207 287 6 207 287 6 207 287


���
����������� 6 435 417 6 435 417 6 435 417 6 435 417 6 435 417 6 435 417 6 435 417 6 435 417

CPS��*������� 7 755 097 8 425 106 9 095 115 9 765 124 9 095 115 9 765 124 9 966 126 9 966 126
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– The first level represents the goal – the best alternative

selection.
– The second level represents risk factor – expected num-

ber of own machine repairs – and has four elements.
Probabilities of number of own repairs express the pri-
orities of elements on this level.

– Uncertainty factor is on the third level; it is expected
numbers of machine repairs of external clients. This lev-
el has four elements also. Because there is no informa-

tion about their probabilities, we suppose their priori-
ties are equal.

– The fourth level has two elements – two problem crite-
ria, which are costs and revenue. The priorities of the
criteria are supposed equal also.

– The fifth level is the last, it has seven elements – the
decision alternatives. The priorities of the alternatives
are set as a ratio of their corresponding payoffs.
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60–80 >80

%�	���������� 69.00% 15.80%
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RGP GPMCP CPMHP THP RGP GPMCP CPMHP THP

��	��������	� 6 120 374 6 120 374 6 120 374 6 120 374 7 460 392 7 460 392 7 460 392 7 460 392

$��	��	��3��
������� 6 120 374 6 120 374 6 120 374 6 120 374 7 460 392 7 460 392 7 460 392 7 460 392

N�����������	� 6 120 374 6 120 374 6 120 374 6 120 374 7 460 392 7 460 392 7 460 392 7 460 392

+	��������� 6 120 374 6 120 374 6 120 374 6 120 374 7 460 392 7 460 392 7 460 392 7 460 392

O�����3��	� 6 120 374 6 120 374 6 120 374 6 120 374 7 460 392 7 460 392 7 460 392 7 460 392


���
����������� 6 974 032 6 974 032 6 974 032 6 974 032 6 484 379 6 484 379 6 484 379 6 484 379

CPS��*������� 8 659 850 9 578 978 10 495 762 11 410 732 9 986 436 10 904 380 11 179 387 11 179 387
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R�GP GPMHP
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RGP GPMCP CPMHP THP RGP GPMCP CPMHP THP

��	���� ����	� 3 775 344 3 775 344 3 775 344 3 775 344 4 780 357 4 780 357 4 780 357 4 780 357

$��	��	��3��
������� 3 775 344 3 775 344 3 775 344 3 775 344 4 780 357 4 780 357 4 780 357 4 780 357

N�����������	� 3 775 344 3 775 344 3 775 344 3 775 344 4 780 357 4 780 357 4 780 357 4 780 357

+	��������� 3 775 344 3 775 344 3 775 344 3 775 344 4 780 357 4 780 357 4 780 357 4 780 357

O�����3��	� 3 775 344 3 775 344 3 775 344 3 775 344 4 780 357 4 780 357 4 780 357 4 780 357
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< 40

The best alternative

Capacity keeping

40 < 60

COSTS

50% expanding

60 < 80
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– with multiple criteria,
– with more decision points and
– with different type of all kind of input data.
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