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SPLINE TECHNOLOGIES IN THE STUDY OF 
THE KEY RISK FACTORS OF FORECAST 
QUALITY FOR WINTER WHEAT YIELD

.XPUDWRYD�$O¿UD�0HQOLJXORYQD��&DQG��6F���(FRQ����$VVRF��3URI�

.XEDQ�6WDWH�$JUDULDQ�8QLYHUVLW\��.DOLQLQD�VWU�������.UDVQRGDU��5XVVLD����������H�PDLO��

DOID��#\DQGH[�UX��HOHQD�SRSRY#\DQGH[�UX

3XUSRVH��WKH�DXWKRU�UHVHDUFKHV�WKH�UHSHDWDELOLW\�ODZV�RI�WKH�©VHFRQGDU\ª�

IHDWXUH��ZLQWHU�ZKHDW¶V�\LHOG��LQ�UHODWLRQ�WR�WKH�©SULPDU\ª�IHDWXUHV��VRODU�

DFWLYLW\�� SUHFLSLWDWLRQ�� DPELHQW� WHPSHUDWXUH�� ZLWK� WKH� XVH� RI� RULJLQDO�

PHWKRGV� RI� )RXULHU�V\QFKURQLVP� RI� 9�$�� 7DUWDNRYVNL\� LQ� WKLV� SDSHU�� ,Q�

DGGLWLRQ��WKH�DXWKRU�GHWHUPLQHV�WKH�VKDUHV�RI�WKHVH�SHULRGLF�LQWHUDFWLRQV�

DQG� XVHV� LW� LQ� WKH� JHQHUDWLRQ� RI�PXOWLGLPHQVLRQDO� JHQHUDOL]HG� IRUHFDVW��

'LVFXVVLRQ��WKH�DXWKRU�GHYHORSHG�DQG�RIIHUHG�FRQWLQXRXV�VSOLQH�SRO\IRUPH�

SLHFHZLVH�DSSUR[LPDWLRQ�PRGHOV�IRU�WKH�DQDO\VLV�DQG�IRUHFDVW�RI�WKH�\LHOG�

RI� JUDLQ�� VHDUFK�� YLVXDOL]DWLRQ��PDWKHPDWLFDO� GHVFULSWLRQ� DQG� FDOFXODWLRQ�

RI� F\FOHV�� 7KHVH�PRGHOV� DUH� GLIIHUHQW� IURP� WKH� NQRZQ� LQ� WKH� OLWHUDWXUH�

PRPRPRGHOV� DQG� WKH� OHDVW� VTXDUHV� PHWKRG� DQDO\WLF� DQG� VXLWDELOLW\� WR�

V\VWHPV�ZLWK�YDULDEOH�VWUXFWXUH��%HVLGHV��WKH�DXWKRU�FRQVLGHUV�WKH�UHVXOWV�

LQ� SKDVH� VSDFH�� GH¿QHV� WKH� WRSRORJLFDO� DQG� PHWULFDO� FKDUDFWHULVWLFV� RI�

WKH�F\FOHV��VWDUW��HQG��OHQJWK��VFDOH�YDULDEOH�DQG�LWV�¿UVW�GHULYDWLYH��HWF����

5HVXOWV��WKH�DXWKRU�DGDSWHG�DQG�LPSURYHG�WKH�FRPSOH[�RI�VRFLR�HFRQRPLF�

PDWKHPDWLFDO� PRGHOV� VXEMHFW� WR� ULVN� IDFWRUV�� 7KLV� FRPSOH[� LV� WKH�PDLQ�

FRPSRQHQW� RI� WKH� PXOWLFULWHULD� DSSURDFK� ZLWK� GLUHFW� GHFLVLRQ� VXSSRUW�

PHWKRGV�IRU�LQYHVWPHQW�VDIHW\��GH¿QLWLRQ�DQG�ULVN�UHGXFWLRQ��LQ�DJULFXOWXUH�

.H\ZRUGV��VSOLQH��:ROI�QXPEHUV��ZLQWHU�ZKHDW¶V�\LHOG��SKDVH�VSDFH��ULVN�

IDFWRU�

5HIHUHQFHV

��� $OEHUJ�-���(��1LOVVRQ��-��:DOVK��7KHRUL\D�
VSOD\QRY� L� \H\R� SULOR]KHQL\D� >7KH� VSOLQHV�
WKHRU\�DQG�LWV�DSSOLFDWLRQV@��0RVFRZ��3XEO��

0LU���������,Q�5XVV��

��� 9LQWL]HQNR� $�0�� 2VREHQQRVWL� VSOD\Q�

SURJQR]LURYDQL\D� HNRQRPLFKHVNRJR� SR�

YHGHQL\D�>)HDWXUHV�RI�VSOLQH�IRUHFDVWLQJ�LQ�

HFRQRPLF�EHKDYLRU@��2ER]UHQLH�SULNODGQR\�
L�SURP\LVKOHQQR\�PDWHPDWLNL��������QR�����
SS��������������,Q�5XVV��

��� 9LQWL]HQNR� ,�*�� <DNRYHQNR� 9�6��

(FRQRPLFKHVND\D� FLNORPDWLND� >(FRQRPLF�
F\FORPDWLFV@�� 0��� )LQDQFH� DQG� 6WDWLVWLFV��

6WDYURSRO��$*586���������,Q�5XVV��

��� 'DYQLV�9��9���.RURWNLNK�9�9���<XURYD�<D�$�� 

5HJUHVVLRQQR�PDWULFKQD\D� PR�GHO� PQR�JR�

PHUQ\K� HFRQRPLFKHVNLK� SUR�FH�VVRY� >5H�

JUHVVLRQ�PDWUL[�PRGHO�RI�PXO�WL�GLPHQVLRQDO�

HFRQRPLF� SURFHVVHV@�� 6R�YUH�PHQQDLD� HNR�
QRPLND��SUREOHP\�L�UHVKHQLLD��������QR�����
������SS����������,Q�5XVV��

��� 'DYQLV� 9�9�� (NRQRPLFKHVNL\� DQDOL]�

¿�QDQVRYR\� XVWR\FKLYRVWL� RUJDQL]DFLL� V�

LVSRO]RYDQLHP� SURJQR]QLK� PRGHOH\� >(FR�

QRPLF� DQDO\VLV� RI� ¿QDQFLDO� VWDELOLW\� IRU�

WKH� RUJDQL]DWLRQ�ZLWK� WKH� XVH� RI� IRUHFDVW�

PRGHOV@�� 6RYUHPHQQDLD� HNRQRPLND�� SUR�
EOHP\�L�UHVKHQLLD��������QR����������SS�����
�����,Q�5XVV��

��� ,O\DVRY� 5�.K�� 6SOD\Q�DQDOL]� ©WRQNR\ª�
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VWUXNWXUL� Y]DLPR]DYLVLPRVWL� H[SRUWQLK� FHQ�

QD�SULURGQL\�JD]� L�QHIW� >6SOLQH�DQDO\VLV�RI�

WKH� ©¿QHª� VWUXFWXUH� RI� WKH� H[SRUW� SULFHV�

LQWHUGHSHQGHQFH� IRU� QDWXUDO� JDV� DQG�

RLO@�� 1DXFKQR�WHKLFKHVNLH� YHGRPRVWL� 6W��
3HWHUVEXUJVNRJR� *38�� ������ QR�� �� ������
SS������������,Q�5XVV��

��� .XPUDWRYD� $�0�� 7RFKQL\� SURJQR]�

NDN� HIIHNWLYQL\� VSRVRE� VQL]KHQL\D� HNR�QR�

PLFKHVNRJR� ULVND� $3.� >([DFW� IRUHFDVW� DV�

DQ� HIIHFWLYH� ZD\� WR� UHGXFH� WKH� HFRQRPLF�

ULVN� RI� WKH� DJUR�LQGXVWULDO� FRPSOH[@�

3ROLWHPDWLFKHVNL\� VHWHYR\� HOHNWURQQL\�
QDXFKQL\�]KXUQDO�.XE*$8��������QR�������
SS������������,Q�5XVV��

��� .XPUDWRYD� $�0�� 3URJQRVWLFKHVNRH� LV�

VOH�GRYDQLH�SULURGQR�HNRQRPLFKHVNRJR�SUR�

FHVVD�>3UHGLFWLYH�VWXG\�RI�WKH�QDWXUDO�DQG�

HFRQRPLF� SURFHVV@�� 3ROLWHPDWLFKHVNL\� VH�
WHYR\�HOHNWURQQL\�QDXFKQL\�]KXUQDO�.XE�*$8��
������QR�������SS������������� �,Q�5XVV��

��� .XPUDWRYD� $�0�� 3URJQR]� GLQDPLNL�

HNR�QRPLFKHVNLK� V\VWHP�� NOHWRFKL\� DY�

WR�PDW� >)RUHFDVW� RI� WKH� HFRQRPLF�

V\VWHPV� G\QDPLFV�� FHOOXODU� DXWRPDWRQ@��

PRQRJUDSKLD��.XE*$8���������,Q�5XVV��

����� .XPUDWRYD� $�0�� 0RGL¿FLURYDQQD\D�

VLVWHPD� PRGHOH\� ,� PHWRGRY� SUR�JQR�]L�

URYDQL\D� YUHPHQQLK� U\DGRY� V� SDP\DW¶\X�

>0RGL¿HG� V\VWHP�RI�PRGHOV� DQG�PHWKRGV�

IRU�SUHGLFWLRQ�RI�WLPH�VHULHV�ZLWK�PHPRU\@��

6RYUHPHQQDLD� HNRQRPLND�� SUREOHP\� L� UH�
VKHQLLD�� ������ QR�� �� ������ SS�� ������ �,Q�
5XVV��

�����7DUWDNRYVNLL�9��$��9OL\DQLH�VROQHFKQR\�

DNWLYQRVWL� QD� WHPSHUDWXUX� Y� SUL]HPQRP�

VORH�>7KH�LQÀXHQFH�RI�VRODU�DFWLYLW\�RQ�WKH�

WHPSHUDWXUH� LQ� WKH� VXUIDFH� OD\HU@��2SWLFD�
DWPRVSKHUL� L� RFHDQD�� ������ QR�� ���� SS��
����������,Q�5XVV��

����� 7NDFKHQNR� 9�9�� 0RGHOL� ,� PHWRGL�

VRYHUVKHQVWYRYDQL\D� XSUDYOHQL\D� SURL]�

YR�GVWYRP� ]HUQD� Y� XVORYL\DK� VHYHUQR\�

]RQL� .UDVQRGDUVNRJR� NUD\D� >0RGHOV� DQG�

PHWKRGV� IRU� LPSURYLQJ� WKH� PDQDJHPHQW�

RI�JUDLQ�SURGXFWLRQ�LQ�WKH�QRUWKHUQ�]RQH�RI�

WKH�.UDVQRGDU�7HUULWRU\@��3ROLWHPDWLFKHVNL\�
VHWHYR\� HOHNWURQQL\� QDXFKQL\� ]KXUQDO�
.XE*$8�� ������ QR�� ���� SS�� ��������� �,Q�
5XVV��


