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ÍÀÁËÈÆÅÍÎ¯ ÌÀÊÑÈÌÀËÜÍÎ¯ ÏÐÀÂÄÎÏÎÄ²ÁÍÎÑÒ²1

Àíîòàö³ÿ. Çà äîïîìîãîþ ïðîöåñó Ëåâ³ (ðîçâ’ÿçîê ñòîõàñòè÷íîãî äèôåðåíö³àëüíîãî
ð³âíÿííÿ ²òî–Ñêîðîõîäà) çàïðîïîíîâàíî êîíñòðóêö³þ ìîäåë³ ïîðîãîâîãî ïðîöåñó òà íà-
áëèæåíèé ìåòîä ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³, ÿêèé ´ðóíòóºòüñÿ íà àïðîêñèìàö³¿ ëîãà-
ðèôì³÷íî¿ ôóíêö³¿ ïðàâäîïîä³áíîñò³ ñïîñòåðåæåíü. Çíàéäåíî îö³íêè ïàðàìåòð³â äâîðå-
æèìíîãî ïîðîãîâîãî ñòðèáêîâîãî ïðîöåñó ç äèñêðåòíî â³ä³áðàíèìè äàíèìè. Ïîêàçàíî,
ùî, ïåðåâ³ðÿþ÷è ñï³ââ³äíîøåííÿ ïðàâäîïîä³áíîñò³, ìîæíà âèçíà÷èòè íàÿâí³ñòü ïîðîãîâèõ
åôåêò³â.

Êëþ÷îâ³ ñëîâà: ïîðîãîâèé ñòðèáêîâèé ïðîöåñ, íàáëèæåíèé ìåòîä ìàêñèìàëüíî¿ ïðàâäî-
ïîä³áíîñò³, ñòîõàñòè÷íå äèôåðåíö³àëüíå ð³âíÿííÿ.

ÂÑÒÓÏ

ßê âèïàäêîâèé ïðîöåñ ç íåçàëåæíèìè ïðèðîñòàìè ïðîöåñ Ëåâ³ óòâîðþº îäèí

ç îñíîâíèõ êëàñ³â ñòîõàñòè÷íèõ ïðîöåñ³â, äî ÿêîãî âõîäÿòü òàê³ ôóíäàìåí-

òàëüí³ îá’ºêòè òåîð³¿ éìîâ³ðíîñòåé, ÿê ïðîöåñè Â³íåðà ³ Ïóàññîíà [1]. Êð³ì

òîãî, ïðîöåñ Ëåâ³ º ñòàíäàðòíèì ³íñòðóìåíòîì äëÿ ìîäåëþâàííÿ íåâèçíà÷å-

íîñò³ ðèçèêîâèõ àêòèâ³â íà ô³íàíñîâèõ ðèíêàõ ³ éîãî øèðîêî âèêîðèñòîâó-

þòü äëÿ ö³íîóòâîðåííÿ, â òîðã³âåëüí³é ãàëóç³ òà äëÿ õåäæóâàííÿ ðèçèêîâàíèõ

àêòèâ³â.

Ïðîöåñ Ëåâ³ ìàº äâà âàæëèâ³ êîìïîíåíòè: çâè÷àéí³ âèïàäêîâ³ ïîä³¿

(ìîæå âêëþ÷àòè ñòðèáêè ö³í) ³ òåíäåíö³¿ (â³äîáðàæàº çàãàëüíèé ðóõ ö³íè). Çà

äîïîìîãîþ öèõ êîìïîíåíò³â ìîæíà ïîáóäóâàòè äâîðåæèìíèé ïîðîãîâèé

ïðîöåñ.

Ìîäåë³ ç ïîðîãîâèì åôåêòîì äëÿ âèïàäêîâèõ ïðîöåñ³â ãàóññ³âñüêîãî òèïó,

ÿê³ âðàõîâóþòü çñóâ ³ äèôóç³þ, äîáðå âèâ÷åí³ (äèâ., íàïðèêëàä, [2–6]). Ìîäåë³

ç ïîðîãîâèì åôåêòîì ó âèãëÿä³ ïðîöåñ³â Ëåâ³, îêð³ì çàäàíîãî çñóâó òà äèôóç³¿,

âðàõîâóþòü ñòðèáêè, ùî âàæëèâî äëÿ çàñòîñóâàííÿ [7–9]. Íàïðèêëàä, íàá³ð,

çà ÿêèì âèáèðàºòüñÿ ³íòåãðàë äëÿ âèì³ðþâàííÿ ñòðèáê³â, ìîæå âèçíà÷èòè ä³àïà-

çîí ìîæëèâèõ ðîçì³ð³â ñòðèáê³â ö³íè, ÿê³ âïëèâàþòü íà ö³íè àêòèâ³â.

ÏÎÑÒÀÍÎÂÊÀ ÇÀÄÀ×²

Óâåäåìî â³äïîâ³äí³ âèçíà÷åííÿ, ð³âíÿííÿ ³ ïîçíà÷åííÿ.

Îçíà÷åííÿ 1. Ïðîöåñ { , }X tt � 0 áóäåìî íàçèâàòè ïðîöåñîì Ëåâ³, ÿêùî

• òðàºêòîð³¿ X t º íåïåðåðâíèìè ñïðàâà ìàéæå ñêð³çü ³ ìàþòü ë³âîá³÷í³ ãðà-

íèö³;

• P X( )0 0 1� � ;

• äëÿ s t� ðîçïîä³ëè X Xt s� çá³ãàþòüñÿ ç ðîçïîä³ëîì X t s� ;

• ÿêùî 0 � �s t, òî ðîçïîä³ë X Xt s� íå çàëåæèòü â³ä { , }X u su � .
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Äîñë³äæóâàòèìåìî âèïàäêîâèé ïðîöåñ Ëåâ³, ÿêèé º ðîçâ’ÿçêîì ñòîõàñòè÷-

íîãî äèôåðåíö³àëüíîãî ð³âíÿííÿ ²òî–Ñêîðîõîäà:

dX X t dt X t dWt t t t� � �� �( , ) ( , )

� �� � �( )~( , ),X t v dt du Xt

U

0 0, (1)

äå { , }W tt � 0 º ñòàíäàðòíèì ïðîöåñîì Â³íåðà, ôóíêö³ÿ ïîçíà÷àº êîåô³ö³ºíò

çñóâó, � — äèôóç³éíèé ÷ëåí. Òðåò³é äîäàíîê, ÿêèé ìîäåëþº ñòðèáêè, îïèøå-

ìî äåòàëüí³øå.

Îçíà÷åííÿ 2. Ì³ðîþ Ïóàññîíà íà R + 	U º ö³ëî÷èñëîâà ì³ðà �( , )t A òàêà,

ùî

• çà ô³êñîâàíèõ A ïðîöåñ �( , )t A º ïðîöåñîì Ïóàññîíà, òîáòî

P t A s A k
t s

k
t s

k k

( ( , ) ( , ) )
( )

!
exp{ ( ( ))}� �

�
�� � �

�
� � , 0 � �s t ;

• äëÿ äîâ³ëüíîãî n òà ìíîæèí A U i ni 
 �, , , ...,1 2 , ïðîöåñè �( , )� A1 ,

� �( , ), ..., ( , )� �A An2 º íåçàëåæíèìè.

Äëÿ ì³ðè {~( , ), , [ , ] }� dt du t t u U T� 
 � 	0
10 R çðîáèìî ïðèïóùåííÿ, ùî

~( , ) ( , ) ( , )� � �dt du dt du E dt du� � , òîáòî ~� º öåíòðîâàíîþ ì³ðîþ Ïóàññîíà ç ïàðà-

ìåòðîì

�( )t
dudt

uU

� � 2
. (2)

Ì³ðó ~� ìîæíà ïîáóäóâàòè â òàêèé ñïîñ³á [1]: íåõàé X t — îäíîð³äíèé ïðî-

öåñ ç íåçàëåæíèìè ïðèðîñòàìè ç³ çíà÷åííÿìè R1, äëÿ ÿêîãî ïðàâèëüíîþ áóäå

ð³âí³ñòü

�{exp ( ( , ))}i z X t �

� � �
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Òàêèé ïðîöåñ X t ç ³ìîâ³ðí³ñòþ îäèíèöÿ íå ìàº ðîçðèâ³â äðóãîãî ðîäó.

ßêùî A T� 	[ , ]0 1R òà �( )A — ÷èñëî ðîçðèâ³â ïðîöåñó X t , äëÿ ÿêèõ òî÷êà

( , )t X Xt t� ��0 0 íàëåæèòü A, òî � áóäå ìàòè ðîçïîä³ë Ïóàññîíà ç ïàðàìåò-

ðîì (2) ³ äëÿ íåïåðåòèííèõ ìíîæèí Ak çíà÷åííÿ �( )Ak áóäóòü íåçàëåæíèìè.

²íòåãðàë çà ì³ðîþ Ïóàññîíà äëÿ ñõ³ä÷àñòèõ ôóíêö³é [1] âèçíà÷àºòüñÿ òàê:

ÿêùî 0 1 2� � � �t t Tn� òà { , , ..., }B B Bn1 2
1� R , � �j j

i
iB B� � 	1 R òàê³, ùî

� ( , )t u º ñòàëîþ íà ìíîæèíàõ [ , )t t Bk k j� 	1 , òî, âðàõîâóþ÷è u Bj j
 , ìàºìî

� � � � �( , )~( , ) ( , ~ ([ , ) )t u dt du t u t t B

T

k j k k j

k nR

�� � 	�
� �0

1

0 �
� �

 
1

1 j n

.

Âàæëèâî òàêîæ ðîçóì³òè, çà ÿêèõ óìîâ ð³âíÿííÿ (1) ìàòèìå ðîçâ’ÿçîê.

Ñôîðìóëþºìî óìîâè ³ñíóâàííÿ òà ºäèíîñò³ ðîçâ’ÿçêó ð³âíÿííÿ (1).

Òåîðåìà 1. Íåõàé êîåô³ö³ºíòè ð³âíÿííÿ (1) çàäîâîëüíÿþòü òàê³ óìîâè:

• � �( , ), ( , )s s0 0 , � 	 	( , , ) ( )s d

U

0� ! ëîêàëüíî îáìåæåí³ çà s ;

• ³ñíóº çðîñòàëüíà ôóíêö³ÿ l s( ) òàêà, ùî
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| ( , ) ( , )| | ( , ) ( , )|� � � �s x s y s x s y� � � �2 2

� � � �� | ( , , ) ( , , )| ( ) ( )| |� 	 � 	 	s x s y d l s x y2 2! .

Ïîçíà÷èìî
~

( )" t �-àëãåáðó, ïîðîäæåíó âåëè÷èíàìè 
( )0 , � 	( )d ds	 , w s( ) äëÿ

s t� . ßêùî 
( )0 íå çàëåæèòü ó ñóêóïíîñò³ â³ä âåëè÷èí w s( ), � 	( )d ds	 òà

� | ( )|
 0 2 � # , òî ð³âíÿííÿ ìàº
~

( )" t -âèì³ðíèé ðîçâ’ÿçîê ³ � | ( )|
 s 2 � # .

Òåîðåìà 2. Ïðèïóñòèìî, ùî êîåô³ö³ºíòè ð³âíÿííÿ (1) çàäîâîëüíÿþòü òàê³

óìîâè: äëÿ êîæíîãî c$ 0 ³ñíóº êîíñòàíòà lc , äëÿ ÿêî¿

| ( , ) ( , )| | ( , ) ( , )|� � � �s x s y s x s y� � � �2 2

� � � �� | ( , , ) ( , , )| ( ) | |� 	 � 	 	s x s y d l x yñ
2 2!

äëÿ | | , | | ,x r y r s r� � � . Òîä³ ðîçâ’ÿçîê ð³âíÿííÿ (1) çà çàäàíîãî 
( )0 º ºäèíèì.

Òåîðåìè 1 ³ 2 º îêðåìèì âèïàäêîì òåîðåì äëÿ ³ñíóâàííÿ òà ºäèíîñò³ ðîç-

â’ÿçê³â ñòîõàñòè÷íèõ ð³âíÿíü á³ëüø çàãàëüíîãî òèïó [8, 10].

ÏÎÐÎÃÎÂ² ÏÐÎÖÅÑÈ ËÅÂ² ÒÀ ÍÀÁËÈÆÅÍÀ ÎÖ²ÍÊÀ
ÌÀÊÑÈÌÀËÜÍÎ¯ ÏÐÀÂÄÎÏÎÄ²ÁÍÎÑÒ²

Äëÿ ñïðîùåííÿ ïîäàëüøîãî âèêëàäåííÿ çîñåðåäèìîñü íà âèïàäêó îäíîð³äíî-

ãî ïðîöåñó, òîáòî � � � � � �( , ) ( ), ( , ) ( ), ( , ) ( )x t x x t x x t x% % % . Êð³ì òîãî, ðîçãëÿ-

íåìî âèïàäîê, êîëè êîåô³ö³ºíò çñóâó ìàº òàêèé ñàìèé âèãëÿä, ÿê ³ ó âèïàäêó

ïðîöåñó Îðíøòåéíà–Óëåíáåêà [11], òîáòî � � �( ) ( )x x� �0 1 . Çàóâàæèìî, ùî

äëÿ ñòàö³îíàðíîñò³ ïðîöåñó ïîòð³áíî, ùîá �1 0� .

Äàë³ ðîçãëÿíåìî äâîðåæèìíèé ïîðîãîâèé ïðîöåñ Ëåâ³ ó âèãëÿä³

X X I X r X I X r dtt t t t t� � � � � $ �{( ) ( ) ( ) ( )}� � � �10 11 20 21

� � � $ � � � $�{ ( ) ( )} { ( ) ( )}~� � � �1 2 1 2I X r I X r dW I X r I X rt t t

U

t t v dt du( , ). (3)

Íåõàé X X X X q� { , , , }0 1 � — ñïîñòåðåæóâàí³ äàí³ äëÿ { , , , }t t tq0 1 � ,

� � � � �� ( , , , )10 11 20 21 , � � �2
1
2

2
2� ( , ) , � � �� ( , )1 2 òà 	 � � �� ( , , )2 .

Îö³íèìî íåâ³äîìèé ïàðàìåòð � � ( , )r 	 .

Ñòîõàñòè÷íå äèôåðåíö³àëüíå ð³âíÿííÿ (3) àïðîêñèìóºìî ð³çíèöåâèì çà äî-

ïîìîãîþ ñõåìè ìåòîäó Åéëåðà [7, 12]:

X X X I X r X I Xj j j j j j� � � � � �� � � �1 10 11 1 1 20 21 1& {( ) ( ) ( ) (� � � � j r� $ �1 )}

� � � $ � �� � �{ ( ) ( )}( )� �1 1 2 1 1I X r I X r W Wj j j j

� � � $� �{ ( ) ( )}� � �1 1 2 1I X r I X rj j j& . (4)

Çàóâàæèìî, ùî

�{ ( ) ( )}� � �1 1 2 1 0I X r I X rj j j� �� � $ �& ,

Var{ ( ) ( )} ~ { ( ) (� � � � �1 1 2 1 1 1 2I X r I X r I X r Ij j j j� � �� � $ � � �& X rj j� $1
2)} &� .

Çàóâàæèìî òàêîæ, ùî çã³äíî ç êîíñòðóêö³ºþ ð³âíÿííÿ (4) ìàºìî:

�( ) {( ) ( )X X X X I X rj j j j j| � � � �� � � � �1 1 10 11 1 1� �

� � $� �( ) ( )}� �20 21 1 1X I X rj j j& ,
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à òàêîæ

Var |( ) { ( ) ( )}X X I X r I X rj j j j j� � �� � � $ �1 1 1 2 1� � &

� � � $� �{ ( ) ( )}� � �1 1 2 1
2I X r I X rj j j& ,

îñê³ëüêè â³äïîâ³äí³ ïðîöåñè Â³íåðà òà ì³ðè Ïóàññîíà íåçàëåæí³.

Ôóíêö³ÿ éìîâ³ðíîñò³ ìàòèìå òàêèé âèãëÿä:

f X X X f X X P X X Xq j jj

q
j jj

q
( , , , ) ( ) ( )0 1 11 11

� | | |� � � ��� ��' '

�
� � $

	
� �

�'
1

2 1 1 2 1
1

� � �{ ( ) ( )}I X r I X rj j j
j

q

&

	 �
� � � � � �� � � �

exp
[ {( ) ( ) (X X X I X r Xj j j j j1 10 11 1 1 20 21 1� � � � ) ( )} ]

{ ( ) ( )}

I X r

I X r I X r

j j

j j j

�

� �

$

� � $

�

�

�
�

�
1

2

1
2

1 2
2

12

&

&� � �

�
�
	

�' j

q

1

	
� � $� �

� � ��({ ( ) ( )} )
{ ( )

� �
� �

1 1 2 1
2 1 1I X r I X r t ej j j

X I X rj& j 2 1
2

1

I X r t

j
j

q
j j

X

( )}

!

� $

�




�

�
�
�

�

�

�
�
�

'
&

.

Óìîâè äëÿ X 0 òà r ìîæíà âèêîðèñòàòè äëÿ îòðèìàííÿ �2lX ( )	 — ïîäâîºíî¿

â³ä’ºìíî¿ íàáëèæåíî¿ ëîãàðèôì³÷íî¿ ôóíêö³¿ ïðàâäîïîä³áíîñò³:

� � � � � $ �� �
�
 2

1
2

1 2
2

1

1

l C I X r I X rX j j

j

q

( ) { ( ) ( )}	 � �log

�
� � � � �� � � �[ {( ) ( ) ( ) (X X X I X r X I Xj j j j j j1 10 11 1 1 20 21 1� � � � �

� ��

$

� � $
� 

1
2

1
2

1 2
2

11

r

I X r I X r

j

j j jj

q )} ]

{ ( ) ( )}

&

&� �

� � � � $ �
�

� � 2 4

1

1 1 2 1X X I X r I X rj j

j

q

j j j

j

log log( ) { ( ) ( )}& � �
�
 

1

q

� � � $� �
�
 2 1 1 2 1

2

1

&t I X r I X rj j j

j

q

{ ( ) ( )}� � . (5)

Òîä³ íàáëèæåíîþ îö³íêîþ ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³ º ì³í³ìóì ïîä-

âîºíî¿ â³ä’ºìíî¿ ëîãàðèôì³÷íî¿ ôóíêö³¿ ïðàâäîïîä³áíîñò³ (5). Ïðîäèôåðåí-

öþºìî (4) çà � �, 2 òà � ³ îòðèìàºìî
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ÎÁ×ÈÑËÞÂÀËÜÍÈÉ ÀËÃÎÐÈÒÌ

Îïèøåìî àëãîðèòì ó âèãëÿä³ óçàãàëüíåííÿ ³òåðàö³éíî¿ ïðîöåäóðè [2], ÿêó

ìîæíà âèêîðèñòàòè äëÿ îá÷èñëåííÿ íàáëèæåíî¿ îö³íêè ìàêñèìàëüíî¿ ïðàâäî-

ïîä³áíîñò³ äëÿ ìîäåë³ íà îñíîâ³ îö³íîê (6).

Êðîê 1. Äëÿ ÷àñîâîãî ðÿäó { , , , }X X X q0 1 � îá÷èñëèìî ïîðÿäêîâ³ ñòàòèñòè-

êè { , , , }( ) ( ) ( )X X X q0 1 � , äå X X X q( ) ( ) ( )0 1� � �� . Íåõàé a X q� ( / )5 ,

b X q� ( / )4 5 , � , , , ,r a
i

s
ii � � � 0 1 � � , äå b r s� 
� ,� � .

Êðîê 2.

2.1. Çàô³êñóºìî �r äëÿ i � 0 1, , ,� �. Âèçíà÷èìî � ( ), � ( ), � ( ), � ( )� � � �
1
2

2
2

1 20 0 0 0 [11].

2.2. Äëÿ k � 1 îá÷èñëèìî

� ( ) ( � ( ), � ( ), � ( ), � ( ), � ( ), �	 � � � � � �k k k k k k� 10 11 20 21 1
2

2
2

1 2( ), � ( ), � ( ))k k k� �

ðåêóðñèâíî, ÿê ó ñï³ââ³äíîøåííÿõ (6), çàì³íèâøè â³äïîâ³äíî ó ïðàâèõ ÷àñòè-

íàõ �10 íà � ( ),�10 1k � �11 íà � ( ),�11 1k � � 20 íà � ( ),� 20 1k � � 21 íà � ( ),� 21 1k �

�
1
2 íà � ( )�

1
2 1k � , �

2
2 íà � ( )�

2
2 1k � , � 1 íà � ( )� 1 1k � òà � 2 íà � ( )� 2 1k � .

2.3. Ïîâòîðèìî êðîê 2.2, äîêè � ( )	 k íå áóäå çá³æíîþ.

Íåõàé çá³æíà îö³íêà áóäå ìàòè âèãëÿä

� ( � ( ), � ( ), � ( ), � ( ), �, , , , ,
	 � � � � �i i i i i i

k k k k� 10 11 20 21 1
2

2
2

1 2( ), � ( ), � ( ), � ( ))
, , ,k k k k
i i i� � � .

Êðîê 3. Äëÿ i � 0 1, , ,� � îá÷èñëèìî �2lX i(� )	 . Òîä³ 
 	� �argmin i { (� )}2lX i

i íàáëèæåíîþ îö³íêîþ ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³ � � ( , )r 	 áóäå

� ( � , � )� � r
 
	 .

ÂÈÑÍÎÂÊÈ

Íà â³äì³íó â³ä ðàí³øå äîñë³äæåíèõ ìîäåëåé ó [2], îòðèìàíî ïðîöåñè, â ÿêèõ

ñòðèáêè íàêëàäàþòüñÿ íà íåïåðåðâíó äèôóç³éíó ñêëàäîâó. Âàæëèâî òàêîæ,

ùî çàïðîïîíîâàíî ìåòîä íàáëèæåíî¿ ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³ äëÿ

îö³íþâàííÿ ïàðàìåòð³â çñóâó, äèôóç³¿, ñòðèáê³â òà ïîðîãó îäíî÷àñíî. Îòðè-

ìàíi ðåçóëüòàòè äàþòü çìîãó ïðîäîâæèòè äîñëiäæåííÿ äëÿ îá´ðóíòóâàííÿ

çá³æíîñò³ ³òåðàö³éíî¿ ïðîöåäóðè, óçãîäæåíîñò³ òà àñèìïòîòè÷íî¿ íîðìàëüíîñò³

ïîðîãîâèõ îö³íîê òà îö³íîê ó ðåæèìàõ.

ISSN 1019-5262. Ê³áåðíåòèêà òà ñèñòåìíèé àíàë³ç, 2024, òîì 60, ¹ 2 117



ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Skorohod A.V. Studies in the theory of random processes. Dover Publication, Reprint, 1962.

2. Yu T.-H., Tsai H., Rachinger H. Approximate maximum likelihood estimation of a threshold

diffusion process. Computational Statistics & Data Analysis. 2020. Vol. 142. 106823.

3. Rachinger H., Lin E.M.H., Tsai H. A bootstrap test for threshold effects in a diffusion process.

Computational Statistics. 2023. https://doi.org/10.1007/s00180-023-01375-z.

4. Aït-Sahalia Y. Maximum likelihood estimation of discretely sampled diffusions: À closed

form approximation approach. Econometrica. 2002. Vol. 70, N 1. Ð. 223–262.

5. Chan K.-S. Consistency and limiting distribution of the least squares estimator of a threshold

autoregressive model. Ann. Statist. 1993. Vol. 21, N 1. Ð. 520–533.

6. Su F., Chan K.S. Quasi-likelihood estimation of a threshold diffusion process.

J. Econometrics. 2015. Vol. 189, N 2. Ð. 473–484.

7. Iacus S. Simulation and inference for stochastic processes with R examples. Springer, 2008.

300 p.

8. Chabanyuk Y., Nikitin A., Khimka U. Asymptotic analyzes for complex evolutionary systems

with Markov and Semi-Markov switching using approximation schemes. Wiley-ISTE, 2020.

240 p.

9. Knopova V. On recurrence and transience of some Levy-type processes in R. Theory of

Probability and Mathematical Statistics. 2023. Vol. 108. P. 59–75.

10. Gihman I.I., Skorohod A.V. Stochastic differential equations and their applications. Kyiv,

Naukova dumka, 1982. 612 p.

11. Uhlenbeck G.E., Ornstein L.S. On the theory of Brownian motion. Phys. Rev. 1930. Vol. 36.

Ð. 823–841.

12. Milstein G.N. Numerical integration of stochastic differential equations. Boston: Kluwer

Academic Publishers, 1995. 178 p.

Henghsiu Tsai, A.V. Nikitin
THRESHOLD MODELS FOR LEVY PROCESSES AND APPROXIMATE
MAXIMUM LIKELIHOOD ESTIMATION

Abstract. Using the Levy process (the solution to the Ito–Skorokhod stochastic differential
equation) we propose the construction of the model of the threshold process and the
approximate maximum likelihood method based on approximation of the logarithmic function
of the likelihood of observations. The estimates for the parameters of the two-mode threshold
jump process with discretely sampled data are found. We show that by checking the likelihood
ratio, determining the presence of threshold effects is possible.

Keywords: threshold jump process, approximate maximum likelihood method, stochastic
differential equation.
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