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Àíîòàö³ÿ. Ðîçãëÿíóòî ëàíöþã Ìàðêîâà, ÿêèé ïåðåáóâàº ï³ä âïëèâîì äàíèõ çîâí³øíüîãî
ñåðåäîâèùà. Íà îñíîâ³ êðèòåð³þ Êîëìîãîðîâà çíàéäåíî ñóì³ø ðîçïîä³ë³â. Äëÿ âèá³ðîê
íîðìàëüíèõ ðîçïîä³ë³â ïîáóäîâàíî åìï³ðè÷í³ ôóíêö³¿ ðîçïîä³ë³â, çíàéäåíî åðãîäè÷íèé
ðîçïîä³ë ëàíöþãà Ìàðêîâà òà âèçíà÷åíî ñóì³ø ðîçïîä³ë³â.

Êëþ÷îâ³ ñëîâà: ëàíöþã Ìàðêîâà, ìàòðèöÿ ïåðåõ³äíèõ éìîâ³ðíîñòåé, êðèòåð³é Êîëìîãî-
ðîâà, íîðìàëüíèé ðîçïîä³ë, ñóì³ø ðîçïîä³ë³â.

Ñòàíè çîâí³øíüîãî ñåðåäîâèùà îïèñóþòü çà äîïîìîãîþ îäíîð³äíîãî ëàíöþãà
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Ðîçâ’ÿçàâøè öþ ñèñòåìó ð³âíÿíü, îòðèìàºìî åðãîäè÷íèé ðîçïîä³ë

� � �1 2 3
1

3
� � � .

Ðîçãëÿíåìî òðè íàáîðè ñïîñòåðåæåíü, êîæåí ç ÿêèõ ìàº 50 çíà÷åíü íà
òðàºêòîð³ÿõ ëàíöþãà Ìàðêîâà:

1.653456763 1.388241180 1.370042048 2.889715749 1.386680711 1.452327426

0.726926330 1.418940873 0.621213689 0.972499233 1.085536897 0.239213415

3.051597033 0.823351461 -0.003737953 0.312557040 0.834027036 2.305121035

1.777297237 2.934088010 1.667866394 0.702201999 -0.560606781 -0.498425984

0.587292745 1.282017572 0.808885711 -0.605031245 1.281891494 0.555386384

0.508519323 1.870150940 0.725527304 0.953473163 1.110693803 1.178068450

1.007472174 0.750369263 1.676654023 -0.711910261 1.013610758 0.352698620

3.750503355 -0.196179477 2.46755622 1.657073255 0.505105343 -0.546637464

0.072670458 -0.286801798.

Âèçíà÷èìî ïàðàìåòðè âèá³ðêè. Ñåðåäíº çíà÷åííÿ äîð³âíþâàòèìå îäèíèö³,
à ñåðåäíº êâàäðàòè÷íå â³äõèëåííÿ äîð³âíþº 0.98.

Çà äîïîìîãîþ êðèòåð³þ Êîëìîãîðîâà–Ñì³ðíîâà ïåðåâ³ðèìî ðîçïîä³ë íà
íîðìàëüí³ñòü ó ñåðåäîâèù³ R. Çà ðåçóëüòàòîì D ð� �0089 0 78. , . .

Îòæå, öåé ðîçïîä³ë ñòàòèñòè÷íî íå â³äð³çíÿºòüñÿ â³ä íîðìàëüíîãî.
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Âèçíà÷èìî ïàðàìåòðè âèá³ðêè. Ñåðåäíº çíà÷åííÿ äîð³âíþº 1.87, à ñåðåäíº
êâàäðàòè÷íå â³äõèëåííÿ äîð³âíþº 1.1.

Çà äîïîìîãîþ êðèòåð³þ Êîëìîãîðîâà–Ñì³ðíîâà ïåðåâ³ðèìî ðîçïîä³ë íà
íîðìàëüí³ñòü â ñåðåäîâèù³ R. Çà ðåçóëüòàòîì ìàºìî D � 011. , ð � 0 46. .

Îòæå, ðîçïîä³ë ñòàòèñòè÷íî íå â³äð³çíÿºòüñÿ â³ä íîðìàëüíîãî.
Ïîáóäóºìî åìï³ðè÷íó ôóíêö³þ ðîçïîä³ëó äëÿ ö³º¿ âèá³ðêè:
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Ðîçãëÿíåìî òðåò³é íàá³ð äàíèõ:

1.4582236 3.3613618 3.5988723 1.5311032 2.4145470 3.7649997

4.1848876 4.0056642 1.6345502 4.8907693 4.4812893 2.2148239

2.1035262 2.1683817 1.7803976 3.7949029 3.2922343 0.3651155

1.8472815 2.9907794 3.0557754 2.4519250 1.8266306 2.9583371

1.9086792 3.3957339 3.8498220 4.3758694 2.6504008 2.4593920

5.0544986 1.7427733 2.9673705 3.8026640 2.5616908 2.3349028

1.3042017 5.5171742 2.8226645 3.0785606 2.5294478 2.0869169

1.0487272 5.3957541 2.1235661 2.3550109 2.7280821 2.0473981

2.9800825 2.3875351.

Âèçíà÷èìî ïàðàìåòðè âèá³ðêè. Ñåðåäíº çíà÷åííÿ äîð³âíþº 2.8, à ñåðåäíº
êâàäðàòè÷íå â³äõèëåííÿ äîð³âíþº 0.99.

Çà äîïîìîãîþ êðèòåð³þ Êîëìîãîðîâà–Ñì³ðíîâà ïåðåâ³ðèìî ðîçïîä³ë íà
íîðìàëüí³ñòü â ñåðåäîâèù³ R. Çà ðåçóëüòàòîì D ð� �011 0 45. , . .

Îòæå, ðîçïîä³ë ñòàòèñòè÷íî íå â³äð³çíÿºòüñÿ â³ä íîðìàëüíîãî.
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Îòæå, çíàéäåíî ñóì³ø ðîçïîä³ë³â íà îñíîâ³ ëàíöþãà Ìàðêîâà òà âèçíà÷åíî
åðãîäè÷íèé ðîçïîä³ë éìîâ³ðíîñòåé.
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Ya.I. Yeleyko, O.A. Yarova
MIXTURE OF DISTRIBUTIONS BASED ON THE MARKOV CHAIN

Abstract. A Markov chain under the influence of environmental data is considered. A mixture
of distributions is found on the basis of Kolmogorov’s criterion. Empirical distribution
functions are constructed for samples of normal distributions, the ergodic distribution of the
Markov chain is found, and the mixture of distributions is determined.

Keywords: Markov chain, matrix of transition probabilities, Kolmogorov criterion, normal
distribution, mixture of distributions.
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