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6RUWLQJ�RXW�SURFHGXUH�GHVFULSWLRQ2QH�RI�WKH�VSHFLILF�IHDWXUH�RI�WKH�VHOI�RUJDQLVLQJ�V\VWHPV�ZKLFK�GLIIHUV�WKHP�IURP�WKH�RWKHUV�LVWKDW�WKH�GHVLUHG�PRGHO�LV�DEOH�WR�FKDQJH�LWV�RZQ�VWUXFWXUH�E\�DFFXPXODWLQJ�LQLWLDO�YDULDEOHV�SRZHUVDQG�DGRSWLQJ�VLPXOWDQHRXVO\�FRHIILFLHQWV�RI�WKH�PRGHO��3RO\QRPLDO��ZKLFK�GHVFULEHV�XQNQRZQPRGHO��GHSHQGV�RQ�WZR�YDULDEOHV��VR�LW�LV�SRVVLEOH�WR�FRQVWUXFW� �Q& GLIIHUHQW�PRGHOV�DW�WKH�LQLWLDOVWDJH��$IWHU�WKDW�LW�LV�HVVHQWLDO�WR�FKRRVH�VHYHUDO��RQH��EHVW�PRGHOV�GXH�WR�WKH�H[WHUQDO�FULWHULD�DQGWR�WU\�WR�IRUHFDVW�WKH�XQNQRZQ�YDOXH�ZLWK�WKHP��6XFK�DSSURDFK�ZDV�QDPHG�DV�VLQJOH�VRUWLQJ±RXWSURFHGXUH�*0'+�PHWKRG��%XW�DIWHU�WKH�ILUVW�VRUWLQJ�RXW�SURFHGXUH�LW�LV�ZRUWK�ZKLOH�WR�WU\�WR�JHWPXFK�EHWWHU�PRGHOV�RQ�D�EDVH�RI�WKH�UHVXOWLQJ�PRGHOV��6XFK�DSSURDFK�OHDGV�WR�WKH�FUHDWLRQ�RI�WKHPXOWLSOH�VRUWLQJ±RXW�SURFHGXUHV�*0'+�PHWKRG��$QG�WKLV�PHWKRG�ZDV�UHDOLVHG�LQ�SURSRVHG�ZRUN�/HW¶V�FRQVLGHU�LW�SURSHUO\�,Q�RUGHU�WR�JHW�WKH�PRGHOV�RI�WKH�VHFRQG�VRUWLQJ±RXW�SURFHGXUH�WKH�UHIHUHQFH�IXQFWLRQ�VKRXOG�EHGHILQHG��WKH�DUJXPHQWV�RI�ZKLFK�DUH�IXQFWLRQV�PRGHOV�ZH¶YH�JRW�DW�WKH�SUHYLRXV�VRUWLQJ±RXWSURFHGXUH�,Q�RXU�FDVH�WKH�UHIHUHQFH�IXQFWLRQ�LV�WKH�SRO\QRPLDO�RI�WKH�VHFRQG�SRZHU�ZKLFK�GHSHQGV�RQ�WZRYDULDEOHV��� ���� NMNLNLM <<I<  � ��ZKHUH�N�LV�WKH�QXPEHU�RI�VRUWLQJ±RXW�SURFHGXUH�
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 � UU ]] ��IRUHFDVW�YDOXHVRI�WKH�ILUVW�DQG�VHFRQG�PRGHOV�DFFRUGLQJO\��1RQ�ELDVHG�FULWHULRQ�WDNHV�WKH�YDOXH���RQ�WKH�DGHTXDWHPRGHOV��%XW�LQ�VRPH�FDVHV�WKLV�FULWHULRQ�WDNHV�WKH�YDOXH���IRU�IDOVH�PRGHOV��,Q�VXFK�D�VLWXDWLRQ�LW�LVZRUWK�ZKLOH�WR�VSOLW�WKH�VDPSOLQJ�LQWR�WKUHH��IRXU�RU�PRUH�VXE�VDPSOLQJV��WLOO�MXVW�EXW�RQH�QRQ±ELDVHG�PRGHO�UHPDLQV��6XFK�PRGHO�LV�WR�EH�RSWLPDO�7KH�IROORZLQJ�VHOHFWLRQ�FULWHULRQ�KDYH�EHHQ�DSSOLHG�WR�LQ�RXU�ZRUN��LW�LV�WKH�FRQYH[�FRPELQDWLRQRI�WKH�UHJXODULVDWLRQ�DQG�QRQ�ELDVHG�FULWHULD�� � kfQ%. ���'� ¦ ���� DDZKHUH�D LV�D�ZHLJKW�FRHIILFLHQW���dDd��



*HQHUDO�DOJRULWKP�GHVFULSWLRQ�� $�VHOHFWLRQ�RI�D�JHQHUDO�PRGHO�IRUP��ZKLFK�ZLOO�GHVFULEH�XQNQRZQ�GHSHQGHQFH��� $�VHOHFWLRQ�RI�WKH�H[WHUQDO�FULWHULD�RI�DFFXUDF\�DQG�RI�WKH�IUHHGRP�FKRLFH��� $�VHOHFWLRQ�RI�D�JHQHUDO�UHIHUHQFH�IXQFWLRQ�IRUP��� 7KH�FRXQWHU�RI�PRGHOV�QXPEHU�N�DQG�WKH�FRXQWHU�RI�VRUWLQJ±SXW�SURFHGXUHV¶�QXPEHU�U�DUHDVVLJQHG�WKH�YDOXH�RI����� 1HZ�SDUWLDO�PRGHO�FRQVWUXFWLRQ��&ULWHULD�FDOFXODWLRQ��N N����� ,I�Nt �)& ��WKHQ�N ���U U���(VWLPDWLRQ�RI�WKH�DYHUDJH�PRGHOV�FULWHULRQ� Ukf1 ��,I�U ��WKHQ�JR�WRWKH�VWHS����HOVH�JR�WR�WKH�VWHS����� ,I� Hd� ��UkfUkf 11 ��WKHQ�JR�WR�WKH�VWHS����HOVH�VHOHFW�)�WKH�EHVW�PRGHOV�DFFRUGLQJ�WR�DQH[WHUQDO�FULWHULD�DQG�JR�WR�WKH�VWHS����� &KRRVH�WKH�EHVW�PRGHO�IURP�DPRQJ�)�ILQDO�PRGHOV�ZLWK�H[WHUQDO�FULWHULRQ��$W�ODVW�FRQVWUXFWWKH�DQDO\WLF�IRUP�RI�WKH�EHVW�PRGHO�ZLWK�*RHGHO¶V�LQGH[LQJ�
:RUN�UHVXOWV�DQG�H[SHULPHQWDO�GDWD�DQDO\VLV$V�UHVXOW�RI�WKH�ZRUN�SURJUDP�'HVLJQHU�ZDV�FUHDWHG��ZKLFK�DOORZV�WR�DSSO\�IX]]\�*0'+�PHWKRGIRU�DQ\�VDPSOLQJ�RI�LQLWLDO�GDWD��7R�VHW�LQLWLDO�GDWD�RQH�VKRXOG�IRUP�SURMHFW�ILOH�LQ�WH[W�IRUPDWZKHUH�VXFK�SDUDPHWHUV�DV�FRPSOH[LW\�RI�UHIHUHQFH�IXQFWLRQ��PD[LPXP�SRO\QRPLDO�SRZHU��QXPEHU�RI�YDULDEOHV��QXPEHU�RI�LQWHUSRODWLRQ�QRGHV��PDWUL[�RI�LQLWLDO�GDWD��IUHHGRP�RI�FKRLFH�DQGVRPH�DX[LOLDU\�LQIRUPDWLRQ�VKRXOG�EH�VSHFLILHG��7KH�SURJUDP�LV�WR�FRQVWUXFW�WKH�PRGHO��ZKLFK�LVDGHTXDWH�WR�LQLWLDO�VDPSOLQJ�DQG�GHSLFWV�UHVXOWV�LQ�D�WDEOH�IRUP��DQDO\WLFDO�IRUP�DQG�ILJXUHV��8VHUKDV�SRVVLELOLW\�LQ�D�UXQ�WLPH�PRGH�WR�FKDQJH�WKH�IUHHGRP�RI�FKRLFH��ZHLJKW�FRHIILFLHQW�RI�H[WHUQDOFULWHULRQ�DQG�RWKHUV�SDUDPHWHUV��WR�VDYH�UHVXOWV�RI�ZRUN�RI�WKH�SURJUDP�LQ�D�WH[W�DQG�JUDSKLFDO�GDWDIRUPDWV�2Q�WKH�EDVLV�RI�WKH�SUREOHP�GHILQLWLRQ��WKH�VROXWLRQ�LV�WR�ILQG�FRPSURPLVH�GXH�WR�WKH�QHHG�RIJHWWLQJ�WKH�KLJK�OHYHO�RI�PRGHO�FRQVWUXFWLQJ�H[SOLFLWO\�VLPXOWDQHRXVO\�UHFHLYLQJ�WKH�PLQLPDOFRPSOH[LW\��7KXV��LQ�SULQFLSOH�WKHUH�VRPH�VXFK�PRGHOV�H[LVW��ZKLFK�VDWLVI\�WKH�FRQGLWLRQV��EXW�DVHOHFWLRQ�RI�WKH�EHVW�RQH�PD\�EH�PDGH�E\�DQ�H[SHUW��7KH�SURJUDP�JLYHV�XV�WKH�SRVVLELOLW\�QRW�RQO\WR�LQYHVWLJDWH�WKH�EHVW�PRGHO�DW�WKH�H[WHUQDO�FULWHULRQ��EXW�DOVR�WR�LQYHVWLJDWH�DOO�WKH�PRGHOV�RI�ODVWVRUWLQJ��RXW�SURFHGXUH�



)LJXUH���0RGHO��ZKLFK�KDV�EHHQ�FRQVWUXFWHG�E\�IX]]\�*0'+�PHWKRG��9HUWLFDO�OLQH�VSOLWV�WKH�WUDLQLQJ�DQGYHULI\LQJ�VDPSOLQJV��7KH�]HUR�YDOXH�ILWV�RI�-XO\������DQG�WKH�WZHQW\�HLJKWV�ILWV�RI�'HFHPEHU������06(��������
)LJXUH���GHPRQVWUDWHV�WKH�UHVXOWV�RI�PRGHO�FRQVWUXFWLRQ�ZLWK�D�TXDGUDWLF�UHIHUHQFH�IXQFWLRQ��,QDFFRUGDQFH�ZLWK�WKH�UHVXOWV�ZH�PD\�UDWLI\�ZH�KDYH�REWDLQHG�DQ�DGHTXDWH�PRGHO�DQG�LW�LV�FORVHHQRXJK�WR�UHDO�GDWD�ERWK�IRU�WUDLQLQJ�VDPSOLQJ�DQG�IRU�YHULI\LQJ�VDPSOLQJ�'XULQJ�FRQVWUXFWLQJ�RI�PRGHO�ZLWK�WKH�TXDGUDWLF�UHIHUHQFH�IXQFWLRQ�ZH�IDFHG�WKH�SUREOHP�RIVHOHFWLRQ�RI�WKH�ZHLJKW�FRHIILFLHQW�RI�WKH�H[WHUQDO�FULWHULRQ�ZKLFK�DOORZHG�XV�WR�EXLOG�WKH�DGHTXDWHPRGHO��)RU�GLIIHUHQW�LQLWLDO�GDWD��GLIIHUHQW�WUDLQLQJ�VDPSOLQJ�VL]H�KHUH��ZH�KDYH�REWDLQHG�GLIIHUHQWSHUPLVVLEOH�GRPDLQ�IRU�ZHLJKW�ZKLFK�DOORZHG�XV�WR�JHW�DGHTXDWH�PRGHO��6R�ZH�KDYH�UHVHDUFKHGWKH�³HIIHFWLYH�GRPDLQ´�RI�ZHLJKW�FRHIILFLHQW�ZKLFK�SHUPLWWHG�XV�WR�JHW�DQ�DGHTXDWH�PRGHO��$QH[DPSOH�RI�VXFK�GRPDLQ�LV�GHPRQVWUDWHG�LQ�WKH�)LJXUH����(IIHFWLYH�GRPDLQ�LV�SODFHG�EHWZHHQ�WZRFXUYHV�WKHUH�

)LJXUH����(IIHFWLYH�GRPDLQ�RI�ZHLJKW�FRHIILFLHQW�IRU�H[WHUQDO�FULWHULRQ�ZLWK�D�TXDGUDWLF�UHIHUHQFH�IXQFWLRQ�



7DEOH���GHPRQVWUDWHV�WKH�06(�YDOXHV�IRU�GLIIHUHQW�WUDLQLQJ�VDPSOLQJ�VL]HV�IRU�PRGHOV�RI�GLIIHUHQWFRPSOH[LW\��$V�HYLGHQW�IURP�WKH�WDEOH��LQ�D�FDVH�RI�OLQHDU�UHIHUHQFH�IXQFWLRQ�06(�LV�WZLFH�JUHDWHUWKDQ�LQ�WKH�FDVH�RI�TXDGUDWLF�UHIHUHQFH�IXQFWLRQ�LQ�HIIHFWLYH�GRPDLQ��%XW�WKH�DGYDQWDJH�RI�OLQHDUPRGHOV�LV�WKDW�WKH\�DUH�IDVWHU�DW�FRPSXWLQJ�WLPH��WKXV�VXFK�PRGHOV�DUH�JRRG�IRU�UREXVW�HVWLPDWLRQ�%XW�LQ�D�FDVH�RI�ZHLJKW�FRHIILFLHQW�VHOHFWLRQ�RXWVLGH�RI�WKH�HIIHFWLYH�GRPDLQ�IRU�TXDGUDWLFUHIHUHQFH�IXQFWLRQ�ZH�JHW�UHVXOWV�ZKLFK�DUH�QLQH�WLPHV�ZRUVH�WKDQ�WKH�VDPH�RQHV�LQ�D�OLQHDU�FDVHDQG�HLJKWHHQ�WLPHV�ZRUVH�WKDQ�WKH�VDPH�RQHV�LQ�D�FDVH�RI�TXDGUDWLF�PRGHOV�LQ�HIIHFWLYH�GRPDLQ��,WVKRXOG�EH�SRLQWHG�RXW�WKDW�H[LVWHQFH�RI�VXFK�GRPDLQ�SURYHV�D�QHFHVVLW\�WR�XVH�VHYHUDO�H[WHUQDOFULWHULD�DW�D�WLPH�DQG�WKDW�LV�HVVHQWLDOO\�LQFUHDVLQJ�TXDOLW\�RI�PRGHOOLQJ�
7DEOH����06(�IRU�FRQVWUXFWHG�OLQHDU�DQG�TXDGUDWLF�PRGHOV�XVLQJ�H[SHULPHQWDO�GDWD�

7KH�VL]H�RIWUDLQLQJVDPSOLQJ
06(

/LQHDUPRGHOV 4XDGUDWLF�PRGHOV�LQWKH�HIIHFWLYHGRPDLQ
4XDGUDWLF�PRGHOVRXWVLGH�RI�WKHHIIHFWLYH�GRPDLQ

� ����� ����� ������ ����� ����� ������� ����� ����� ������ ����� ����� ������ ����� ����� ������ ����� ����� ������ ����� ����� ������ ����� ����� ������ ����� ����� ������� ����� ����� ������
&RQFOXVLRQV7KH�QHZ�YDULDQW�RI�KHXULVWLF�VHOI�RUJDQLVDWLRQ�PHWKRG�RI�FRPSOH[�V\VWHP�PRGHOOLQJ�±�IX]]\*0'+�PHWKRG�ZKLFK�XVHV�WKH�WKHRU\�RI�IX]]\�VHWV�KDV�EHHQ�FRQVLGHUHG�LQ�WKLV�SDSHU��7KH�IX]]\*0'+�PHWKRG¶V�DOJRULWKP�DQG�LWV�UHVXOWV�LQ�H[SHULPHQWDO�DQDO\VLV�KDYH�EHHQ�UHSUHVHQWHG��8VDJHRI�WKH�PHWKRG�KDV�EHHQ�LOOXVWUDWHG�E\�DQ�H[DPSOH�RI�WKH�SUREOHP�RI�8NUDLQH�PDFURHFRQRPLFLQGH[HV¶�IRUHFDVWLQJ��,W�VKRXOG�EH�SDUWLFXODUO\�HPSKDVLVHG�WKDW�LQ�WKLV�ZRUN�WKH�FRPELQDWLRQ�RIWZR�H[WHUQDO�FULWHULD�ZDV�XVHG�IRU�FRQVWUXFWLQJ�RI�PRGHOV�WKDW�DOORZHG�XV�WR�LQFUHDVH�WKH�TXDOLW\�RIWKH�PRGHOV��%XW�VXFK�DSSURDFK�SRVHV�WKH�IROORZLQJ�SUREOHP�WKDW�LV�KRZ�WR�SUHHVWLPDWH�ZHLJKWFRHIILFLHQWV�RI�H[WHUQDO�FULWHULD�



/LWHUDWXUH�� B\Zog_gdh�:�=���Fxee_j�B�:��KZfhhj]ZgbaZby�ijh]ghabjmxsbo�fh^_e_c����Db_\�L_ogbdZ�����������k��� B\Zog_gdh�:�=���XjZqdh\kdbc�X�I��Fh^_ebjh\Zgb_�keh`guo�kbkl_f�ihwdki_jbf_glZevguf�^Zgguf����F���JZ^bh�b k\yav�������������k��� B\Zog_gdh�:�=���AZcq_gdh�X�I���>bfbljh\�<�>��Ijbgylb_�j_r_gbc�gZ�hkgh\_kZfhhj]ZgbaZpbb��F��Kh\_lkdh_�jZ^bh�������������k��� IjbdeZ^gu_�g_q_ldb_�kbkl_fu��L«�LwjZgh��j_^����X�G�Q_gurh\��i_j����F��Fbj����������k�


	The Fuzzy Group Method of Data Handling and Its Application to the Problems of the Macroeconomic Indexes Forecasting
	Yurii P. Zaychenko
	Alexey G. Kebkal
	Valerii F. Krachkovckii
	Introduction
	Problem description
	Fuzzy Group Method of Data Handling
	Partial model construction
	Sorting-out procedure description
	External criteria of accuracy
	General algorithm description
	Work results and experimental data analysis
	Conclusions
	Literature


