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 �6989A<9. !4<5B?99 K4EFB <ECB?P;G9-@B= 89F9D@<A4AFB= D94?PAB7B QHH9>F<6-AB7B B5@9AAB7B >GDE4 DG5?S 6 <EE?98B64A<-SI, CBE6SM9AAOI Q@C<D<K9E>B@G @B89?<-DB64A<R 8<A4@<>< D94?PAB7B >GDE4 < 97B 8B?7BEDBKAB7B D46AB69E<S, S6?SRFES J9AO 
A4 A9HFP >4> CDB>E<-C9D9@9AA4S GE?B6<= FBD7B6?< 8?S DBEE<=E>B= Q>BAB@<><, I4-D4>F9D<;GRM9=ES 6OEB>B= ;46<E<@BEFPR BF Q>ECBDF4 G7?96B8BDB8B6 (E@., A4CD<@9D, 
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D4@< @B89?< B5M97B D46AB69E<S, B8A4>B, 5O?B CB>4;4AB, KFB 5B?99 <AHBD@4F<6AB= HGA84@9AF4?PAB= C9D9@9AAB= >GDE4, K9@ J9A4 A4 A9HFP, 6 C9D<B8O, >B784 <;@9A9A<S H<;<K9E><I B5N9@B6 Q>ECBDF4 A9HF< ABESF C9D@4A9AFAO= I4D4>F9D, @B:9F E?G:<FP Q>ECBDFA4S 6ODGK>4 BF CDB84:< A9HF<1. �; <@<F4J<BAAB7B 4A4?<;4 D45BFO E?98G9F, KFB G>D9C?9A<9 D94?PAB7B B5@9AAB7B >GDE4 DG5?S 6 1999-2005 77. ?GKL9 B5NSEAS9FES DBEFB@ 6ODGK>< BF Q>ECBDF4 A9HF< (B5G-E?B6?9AAB7B >4> G69?<K9A<9@ H<;<K9E><I B5N9@B6 Q>ECBDF4, F4> < DBEFB@ J9A A4 A9HFP), K9@ FB?P>B DBEFB@ J9A A4 A9HFP 59; GK9F4 <;@9A9A<= Q>ECBDF4. !4?<K<9 >B<A-F97D4J<BAAAB= 6;4<@BE6S;< @9:8G D94?P-AO@ B5@9AAO@ >GDEB@ DG5?S < EFB<@BEFPR A9HFSAB7B Q>ECBDF4 A4 6O5BD>9 1997-

2005 77. 5O?B 6OS6?9AB F4>:9 6 Q@C<D<K9-E>B@ <EE?98B64A<< [5]. � >BAF9>EF9 4A4?<;4 %BEGAB64 < �4@G-?<A4 4>FG4?PAO@ S6?S9FES 6BCDBE Q@C<D<-K9E>B7B EBCBEF46?9A<S B5NSEASRM9= ECB-EB5ABEF< J9A A4 A9HFP < EFB<@BEF< A9HFS-AB7B Q>ECBDF4 >4> 89F9D@<A4AF D94?PAB7B B5@9AAB7B >GDE4. � A4EFBSM9= D45BF9 @O E?98G9@ ?B7<>9 <EE?98B64A<S [6] < D4EE@4F-D<649@ 8B?7BEDBKAO9 ;46<E<@BEF< D94?PAB-7B B5@9AAB7B >GDE4 FB?P>B BF B8AB7B <; QF<I 86GI H4>FBDB6, CBE>B?P>G @AB7<9 <; D4E-E@4FD<649@OI 6 CD<?B:9A<SI HGA84@9A-F4?PAOI C9D9@9AAOI (F4><I >4> 8<HH9D9A-J<4? CDB<;6B8<F9?PABEF< FDG84, 7BEG84DEF-69AAO9 D4EIB8O, ��# A4 8GLG A4E9?9A<S) E<?PAB >BDD9?<DGRF E J9AB= < EFB<@BEFPR Q>ECBDF4 A9HF<, KFB BE?B:AS9F <AF9DCD9F4-J<R >BQHH<J<9AFB6 CD< D97D9EEBD4I. *9A4 < EFB<@BEFP Q>ECBDF4 A9HF< EBCBEF46?SRFES 6 D4@>4I: 1) ?<A9=AB= @B89?< >BDD9>J<< BL<5B> 6 C9D<B8 GCD46?S9@B7B AB@<A4?P-AB7B B5@9AAB7B >GDE4 DG5?S (SA64DP 1999 - B>FS5DP 2014), 2) @B89?< >BDD9>J<< BL<-5B> EB EFDG>FGDAO@ E86<7B@ 6 @B@9AF C9-

D9IB84 �4A>4 $BEE<< > D9:<@G C?464RM97B >GDE4 < F4D79F<DB64A<R <AH?SJ<< (ABS5DP 2014) < 3) 86GID9:<@AB= @B89?< >BDD9>-J<< BL<5B>, 789 CDBJ9EE C9D9>?RK9A<S @9-:8G D9:<@4@< GCD46?S9FES A9A45?R849@B= @4D>B6E>B= J9CPR. 
  1>BAB@9FD<K9E><= 4A4?<;  B89?<DB64A<9 8<A4@<>< D94?PAB7B B5@9AAB7B >GDE4 DG5?S c J9?PR EBCBEF46?9-A<S B5NSEASRM9= ECBEB5ABEF< 97B 8B?7B-EDBKAOI 89F9D@<A4AF CDB6B8<FES A4 @9-ESKAOI 84AAOI E SA64DS 1999 7. CB 4CD9?P 2019 7. "EAB6AO@< C9D9@9AAO@< Q>BAB-@9FD<K9E>B7B 4A4?<;4 S6?SRFES 

ln(    ) 3 A4FGD4?PAO= ?B74D<H@ <A-89>E4 D94?PAB7B QHH9>F<6AB7B B5@9AAB7B >GDE4 DBEE<=E>B7B DG5?S (2010 7B8 = 
100 %) (<EFBKA<> 84AAOI: International Fi-

nancial Statistics Database2); 

ln(     ) 3 A4FGD4?PAO= ?B74D<H@ D9-4?PAB= J9AO A4 A9HFP @4D>< Brent, CB?G-K9AAB= CGF9@ 89H?<DB64A<S AB@<A4?PAB= J9AO (8B??. %,� ;4 54DD9?P) A4 <A89>E CB-FD95<F9?PE><I J9A %,� (<EFBKA<> 84AAOI: 
Federal Reserve Economic Data); 

ln(xo   ) 3 A4FGD4?PAO= ?B74D<H@ D94?P-AB= EFB<@BEF< DBEE<=E>B7B Q>ECBDF4 EODB= A9HF<, D4EEK<F4AAB= CBED98EF6B@ 89?9A<S AB@<A4?PAB7B EFB<@BEFAB7B B5N9@4 Q>ECBD-F4 (@?A 8B??. %,�) A4 <A89>E CBFD95<F9?P-E><I J9A %,� (<EFBKA<>< 84AAOI: $BEEF4F3, 

Federal Reserve Economic Data). �?S EBCBEF46?9A<S B5NSEASRM9= ECB-EB5ABEF< HGA84@9AF4?PAOI C9D9@9AAOI J9A A4 A9HFP < EFB<@BEF< A9HFSAB7B Q>E-CBDF4 CDB6989@ FD< Q>EC9D<@9AF4. � C9D-6B@ Q>EC9D<@9AF9 D4EE@BFD<@ ?<A9=AGR @B89?P >BDD9>J<< BL<5B> 8?S D94?PAB7B B5@9AAB7B >GDE4 A4 BFABE<F9?PAB B8ABDB8-AB@ C9D<B89 GCD46?S9@B7B AB@<A4?PAB7B B5@9AAB7B >GDE4 DG5?S E SA64DS 1999 CB B>FS5DP 2014 7.:  ln(    ) =        +         ln(      ) + +        ln         +   , 
(1) 789     = [ln(    ) 2  ln(     ) 2  ] 3 BF>?BA9A<9 D94?PAB7B QHH9>F<6AB7B B5@9AAB7B >GDE4 BF 8B?7BEDBKAB7B D46AB69E<S (E?4749@B9 >BDD9>J<< BL<5B>),  fund 3 B8A4 <; HGA84@9AF4?PAOI C9D9@9AAOI, poil <?< xoil, p < q 3 >B?<-K9EF6B ?47B6 8?S CD<D4M9A<= B5@9AAB7B >GDE4  < HGA84@9AF4?PAB= C9D9@9AAB= EBBF69FEF69AAB,    3 E?GK4=AO9 BL<5><.  � A4EFBSM9= D45BF9 CD98CB?4749FES, KFB A9HFSAO9 J9AO < EFB<@BEFP A9HFSAB7B Q>ECBDF4 S6?SRFES Q>;B79AAO@O 8?S @4?B= BF>DOFB= DBEE<=E>B= Q>BAB@<><, < CBQFB-@G 6B 6E9I Q>EC9D<@9AF4I GD46A9A<9 >D4F-

>BEDBKAB= 8<A4@<>< HGA84@9AF4?PAB= C9-D9@9AAB= @O A9 D4EE@4FD<649@. 
 !4 C9D6B@ QF4C9 4A4?<;4 CDB69D<@ A4?<K<9 G>4;4AAOI C4DAOI 8B?7BEDBKAOI E6S;9= @9:8G D94?PAO@ QHH9>F<6AO@ >GD-EB@ < HGA84@9AF4?PAO@< C9D9@9AAO@< E 
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CB@BMPR CDBJ98GDO 1A7?4 < �D9=A8:9D4 [7]. #D9864D<F9?PAB A9B5IB8<@B G8BEFB69-D<FPES 6 FB@, KFB D4EE@4FD<649@O9 6D9-@9AAO9 DS8O <@9RF B8<A4>B6O= CBDS8B> <AF97D<DG9@BEF<. �B 6E9I <ECB?P;B64AAOI A4@< 4?PF9DA4F<6AOI F9EF4I A4 EF4J<BA4D-ABEFP (�<><-(G??9D4, (<??<CE4-#9DDBA4 < 
KPSS) 7<CBF9;O B A4?<K<< 98<A<KAB7B >BD-AS 6 DS84I B5@9AAB7B >GDE4, J9A A4 A9HFP < EFB<@BEF< A9HFSAB7B Q>ECBDF4 A4 6O5BD>9 E SA64DS 1999 7 CB B>FS5DP 2014 7. A9 BF69D-74RFES, FB784 >4> 8?S C9D6OI D4;ABEF9= QF<I C9D9@9AAOI CD<A<@49FES 7<CBF9;4 B EF4J<BA4DABEF<. &4><@ B5D4;B@, @B:AB EK<F4FP DS8O B5@9AAB7B >GDE4, J9A A4 A9HFP < EFB<@BEF< A9HFSAB7B Q>ECBDF4 <A-F97D<DB64AAO@< CBDS8>4 1. � CDBJ98GD9 1A7?4-�D9=A8:9D4 ADF-EF4F<EF<>4, D4EEK<F4AA4S A4 BEAB69 DS84 BEF4F>B6 D97D9EE<< ?B74D<H@4 B5@9AAB7B >GDE4 A4 ?B74D<H@ HGA84@9AF4?PAB= C9D9-@9AAB= < >BAEF4AFG, EBCBEF46?S9FES E >D<-F<K9E><@< ;A4K9A<S@< D45BFO  4>><AAB-A4 [8]. $9;G?PF4FO F9EF<DB64A<S (F45?<J4 1) CB>4;O64RF, KFB 6 B5B<I E?GK4SI AG?964S 7<CBF9;4 B5 BFEGFEF6<< >B<AF97D4J<< @9:-8G D94?PAO@ B5@9AAB@ >GDEB@ < HGA84-@9AF4?PAB= C9D9@9AAB= BF69D749FES A4 GDB6A9 ;A4K<@BEF< A9 A<:9 5 % 6 CB?P;G 4?PF9DA4F<6O B 99 A4?<K<<. 

�E?< BJ9A<64FP C4D4@9FDO >B<AF97D4-J<BAAOI EBBFABL9A<= B5OKAO@ @9FB8B@ A4<@9APL<I >648D4FB6, FB CB?GK9AAO9 BJ9A>< 5G8GF EBEFBSF9?PAO@<, AB <I 4E<@-CFBF<K9E>B9 D4ECD989?9A<9 A9 5G89F ABD-@4?PAO@. 1FB A9 CB;6B?S9F 89?4FP 6O6B8O B ;A4K<@BEF<  !�-BJ9AB> A4 BEAB69 EF4A-84DFAOI EF4F<EF<> D4ECD989?9A<S %FPR-89AF4. +FB5O <;59:4FP F4>B= CDB5?9@O, 6@9EFB  !� 5G89@ <ECB?P;B64FP CB?ABEFPR @B8<H<J<DB64AAO= @9FB8 A4<@9APL<I >648D4FB6 (Fully Modified OLS, FMOLS), 6 >B-FBDB@ BEGM9EF6?SRFES >BDD9>F<DB6><, A9-B5IB8<@O9 8?S CB?GK9A<S BJ9AB>, <@9R-M<I ABD@4?PAB9 D4ECD989?9A<9. $9;G?PF4FO EBBF69FEF6GRM97B BJ9A<-64A<S GD46A9A<= 8B?7BEDBKAB= 6;4<@BE6S-;< @9:8G D94?PAO@ QHH9>F<6AO@ B5@9A-AO@ >GDEB@ < HGA84@9AF4?PAO@< C9D9-@9AAO@< CD98EF46?9AO 6 F45?<J9 2. �4> 6<8AB <; F45?<JO, >BQHH<J<9AFO CD< HGA-84@9AF4?PAOI C9D9@9AAOI <@9RF B:<849-@O= CB?B:<F9?PAO= ;A4> < EF4F<EF<K9E>< ;A4K<@O A4 B8ABCDBJ9AFAB@ GDB6A9. "J9-A9AA4S 8B?7BEDBKA4S Q?4EF<KABEFP D94?P-AB7B B5@9AAB7B >GDE4 DBEE<=E>B7B DG5?S CB J9A9 A4 A9HFP (0.438) EGM9EF69AAB CD96O-L49F BJ9A9AAGR Q?4EF<KABEFP >GDE4 CB EFB<@BEFAB@G B5N9@G Q>ECBDF4 EODB= A9H-F< (0.323). 
 

 &45?<J4 1. $9;G?PF4FO F9EFB6 A4 >B<AF97D4J<R DS8B6 D94?PAB7B B5@9AAB7B >GDE4 < HGA84@9AF4?PAOI C9D9@9AAOI 

ADF-EF4F<EF<>4 (B5@9AAO= >GDE < J9A4 A4 A9HFP) -3.39** 

ADF-EF4F<EF<>4 (B5@9AAO= >GDE < EFB<@BEFP Q>ECBDF4 A9HF<) -4.52*** 

1-CDBJ9AFAB9 >D<F<K9E>B9 ;A4K9A<9 -3.96 

5-CDBJ9AFAB9 >D<F<K9E>B9 ;A4K9A<9 -3.37 

10-CDBJ9AFAB9 >D<F<K9E>B9 ;A4K9A<9 -3.07 

 &45?<J4 2. FMOLS-BJ9A>4 C4D4@9FDB6 8B?7BEDBKAOI EBBFABL9A<= (1999-2014)  B89?P E J9AB= A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9   0.438068 0.027546 0.0000   2.759918 0.104795 0.0000 

R2 0.838855  B89?P EB EFB<@BEFPR Q>ECBDF4 A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9   0.323152 0.013269 0.0000   1.655824 0.113527 0.0000 

R2 0.916774 &9C9DP, D4EEK<F46 CB BJ9A9AAO@ @B-89?S@ 8B?7BEDBKAB= E6S;< @9:8G D94?P-AO@ B5@9AAO@ >GDEB@ < HGA84@9AF4?P-AO@< C9D9@9AAO@< BF>?BA9A<9 >GDE4 BF E6B97B 8B?7BEDBKAB7B D46AB69E<S       , 

@O @B:9@ BJ9A<FP @B89?P >BDD9>J<< BL<5B> (1) E CB@BMPR  !�. !4 BEAB69 <AHBD@4J<BAAB7B >D<F9D<S �>4<>9 5O?< 6O5D4AO ;A4K9A<S ?47B6 D97D9EEBDB6  = 2 <  = 0. 
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#D98EF46?9AAO9 6 F45?<J9 3 D9;G?P-F4FO BJ9A<64A<S 64D<4AFB6 @B89?< (1) E J9AB= < EFB<@BEFPR A9HF< B>4;4?<EP 4A4?B7<KAO 8DG7 8DG7G. �BQHH<J<9AFO CD< B8A<I < F9I :9 C9D9@9AAOI 6 D4;AOI 64D<4AF4I @B89?< EF4F<EF<K9E>< ;A4K<@O < <@9RF B8<A < FBF :9 ;A4>. �BQHH<J<9A-FO CD< E?4749@B@ >BDD9>J<< BL<5B>        BFD<J4F9?PAO < CB @B8G?R @9APL9 98<A<JO, KFB E6<89F9?PEF6G9F B CBEF9-C9AAB= EIB8<@BEF< D94?PAB7B QHH9>F<6-AB7B B5@9AAB7B >GDE4 DG5?S > 8B?7BEDBK-

AB@G D46AB69E<R. %>BDBEFP EIB8<@BEF< 6 B5B<I E?GK4SI A<;>4S. �A4K9A<S >BQHH<-J<9AFB6 >BDD9>J<< BL<5B> CB>4;O64RF, KFB 8?S FB7B, KFB5O BF>?BA9A<9 D94?PAB7B >GDE4 BF D46AB69EAB7B ;A4K9A<S G@9AP-L<?BEP 6 864 D4;4, 6 @B89?< E J9AB= A9HF< CBFD95G9FES 5B?PL9 15 @9ESJ96 (ln(0.5) / 

ln(1-0.044) = 15.47), 4 6 @B89?< EB EFB<@B-EFPR Q>ECBDF4 A9HF< 8?S QFB7B CBA48B-5<FES 9 @9ESJ96 ((ln(0.5) / ln(1-0.073) = 

9.092). 

 &45?<J4 3. "J9A>4 C4D4@9FDB6 >D4F>BEDBKAB= 8<A4@<>< (1999-2014)  B89?P E J9AB= A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9        -0.043814 0.012619 0.0006    (     ) 0.041539 0.014295 0.0041    (      ) 0.420033 0.071386 0.0000    (      ) -0.167862 0.070309 0.0180 

R2 0.219648 

Log likelihood 501.4763  B89?P EB EFB<@BEFPR Q>ECBDFB@ A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9        -0.073403 0.017836 0.0001    (     ) 0.023155 0.010172 0.0240    (      ) 0.426947 0.071112 0.0000    (      ) -0.148867 0.070130 0.0351 

R2 0.221503 

Log likelihood 501.6989 

 � >4K9EF69 A47?S8AB= <??REFD4J<< A4 D<EGA>9 1 CD98EF46?9AO <@CG?PEAO9 BF->?<>< CD<ECBEB5?9A<S D94?PAB7B >GDE4 DG5?S > LB>G HGA84@9AF4?PAB= C9D9@9A-AB=, CBEFDB9AAO9 <EIB8S <; CD98CB?B:9-A<S, KFB 6 A4K4?PAO= C9D<B8 6D9@9A< Q>BAB@<K9E>4S E<EF9@4 A4IB8<FES 6 8B?-7BEDBKAB@ D46AB69E<<, 4 6 E?98GRM9@ C9-D<B89 CDB<EIB8<F A9B:<84AAB9 89ESF<-CDBJ9AFAB9 C9D@4A9AFAB9 G69?<K9A<9 J9AO A4 A9HFP <?< EFB<@BEF< A9HFSAB7B Q>ECBDF4. �4> 6<8AB <; D<EGA>4, FD49>FB-D<< CD<ECBEB5?9A<S >GDE4 > AB6B@G D46-AB69E<R CBE?9 LB>4 J9AO A9HF< < LB>4 

Q>ECBDFAB= 6ODGK>< <@9RF EIB8AGR HBD-@G. � B5B<I E?GK4SI CB?A4S EIB8<@BEFP A9 8BEF<749FES 84:9 CB <EF9K9A<< FD9I ?9F CBE?9 LB>4. �A4K9A<S HGA>J<< CD468BCB8B5<S 6 BJ9A9AAOI 64D<4AF4I @B89?< B5@9AAB7B >GDE4 (1) E J9AB= < EFB<@BEFPR Q>ECBDF4 A9HF< @4?B BF?<K4RFES 8DG7 BF 8DG74 (501.4763 < 501.6989 EBBF69FEF69AAB), < CBQFB@G CB B5NSEASRM9= ECBEB5ABEF< 6 >BAF9>EF9 C9D6B7B Q>EC9D<@9AF4 HGA84-@9AF4?PAO9 C9D9@9AAO9 J9AO A9HF< < Q>ECBDFAB= A9HFSAB= 6ODGK>< @B:AB EK<F4FP CD4>F<K9E>< <89AF<KAO@<. 
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 $<EAB> 1. �@CG?PEAO9 BF>?<>< D94?PAB7B B5@9AAB7B >GDE4 DG5?S A4 10 %-AO= C9D@4A9AFAO= LB> HGA84@9AF4?PAB= C9D9@9AAB=. 
 �B 6FBDB@ Q>EC9D<@9AF9 CB EBCBEF46?9A<R B5NSEASRM9= ECBEB5ABEF< HGA84@9AF4?PAOI C9D9@9AAOI J9AO A9HF< < EFB<@BEF< A9HFSAB7B Q>ECBDF4 D4EE@BFD<@ @B89?P >BDD9>J<< BL<-5B> EB EFDG>FGDAO@ E86<7B@ 6 ABS5D9 2014 7., >B784 �4A> $BEE<< BEGM9EF6<? C9D9IB8 BF D9:<-@4 GCD46?S9@B7B AB@<A4?PAB7B >GDE4 DG5?S > D9:<@G C?464RM97B >GDE4 < F4D79F<DB64A<R <AH?SJ<<:  ln(    ) =         +           ln(      ) + +          ln         +   , 

(2) 789  = 1 3 CD< t < m10 2014,  = 2 3 CD< t ≥ m11 2014. #D<89D:<64SEP >BAJ9CJ<< B A9=FD4?PABEF< 89A9:AB->D98<FAB= CB?<F<>< 6 8B?7BEDBKAB= C9DEC9>F<69, 5G89@ EK<F4FP C4D4@9FDO 8B?7BEDBKAB= E6S;<   <   @9:8G B5-@9AAO@ >GDEB@ < HGA84@9AF4?PAB= C9D9@9AAB= <A64D<4AFAO@< > E@9A9 D9:<@4 ��#. 
   B89?P (2) BJ9A<649FES @9FB8B@ @4>-E<@4?PAB7B CD468BCB8B5<S, 789 C4D4@9FDO 8B?7BEDBKAB= E6S;< @9:8G D94?PAO@ B5-@9AAO@ >GDEB@ < HGA84@9AF4?PAB= C9D9-@9AAB= D4EEK<FO64RFES F4>, KFB5O EG@@4 ?B74D<H@<K9E><I HGA>J<= CD468BCB8B5<S 8?S GD46A9A<S >D4F>BEDBKAB= 8<A4@<>< B5@9AAB7B >GDE4 6 >4:8B@ <; CB8C9D<B8B6 (CB?GK49@OI E CB@BMPR  !�-BJ9A<64A<S) 5O?4 @4>E<@4?PAB=. � EBBF69FEF6<< E ?<A9=AB= @B89?PR >BDD9>J<< BL<5B> 8B B>FS5DS 2014 7. >B?<-K9EF6B ;4C4;8O64RM<I D4;ABEF9= @B89?< (2) 6 C9D6B@ D9:<@9 5O?B 6O5D4AB D46AO@   = 2 <   = 0, 4 8?S 6FBDB7B D9:<@4 6;SFO @<A<@4?PAO9 ?47B6O9 ;A4K9A<S   = 1 <   = 0, <EIB8S <; EBB5D4:9A<= @4?BEF< 6O-5BD><. �?B54?PAO= @4>E<@G@ HGA>J<< CD468BCB8B5<S 8?S 6O5D4AAB= EC9J<H<>4-J<< 6 E?GK49, >B784 6 >4K9EF69 HGA84@9A-F4?PAB= 59D9FES J9A4 A4 A9HFP, 8BEF<749FES CD< ³ = 0.278921, ´ = 3.425291, 4 6 @B89?< 

EB EFB<@BEFPR Q>ECBDF4 A9HF< 3 CD< ³ = 

0.2800539, ´ = 2.048198, F.9. BJ9A9AAO9 8B?7BEDBKAO9 Q?4EF<KABEF< B5@9AAB7B >GDE4 CB J9A9 A9HF< < CB Q>ECBDFAB= 6O-DGK>9 CD4>F<K9E>< <89AF<KAO. #D98EF46?9AAO9 6 F45?<J9 4 D9;G?PF4-FO BJ9A<64A<S C4D4@9FDB6 >D4F>BEDBKAB= 8<A4@<>< B5@9AAB7B >GDE4 < CBEFDB9AAO9 A4 D<EGA>9 2 BF>?<>< >GDE4 A4 C9D@4A9AF-AO= 10 %-AO= LB> HGA84@9AF4?PAB= C9-D9@9AAB= 6 4?PF9DA4F<6AOI @B89?SI E J9-AB= < EFB<@BEFPR Q>ECBDF4 A9HF< >4K9EF-69AAB 4A4?B7<KAO 8DG7 8DG7G. � B5B<I E?G-K4SI, EB7?4EAB BJ9A>4@ >BQHH<J<9AFB6 CD< C9D9@9AAB= >BDD9>J<< BL<5B>, 6FBDB= D9-:<@ C?464RM97B >GDE4 < F4D79F<DB64A<S <AH?SJ<< BF?<K49FES BF C9D6B7B D9:<@4 GCD46?S9@B7B AB@<A4?PAB7B B5@9AAB7B >GDE4 DG5?S 7BD4;8B 5B?99 5OEFDB= EIB8<-@BEFPR D94?PAB7B B5@9AAB7B >GDE4 > D46-AB69E<R. 
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� C9D6B@ D9:<@9 CDBJ9EE CD<ECBEB5?9-A<S D94?PAB7B >GDE4 > 8B?7BEDBKAB@G D46-AB69E<R 6 BF69F A4 LB> HGA84@9AF4?PAB= C9D9@9AAB= CDB<EIB8<F 6 BEAB6AB@ ;4 EK9F @9I4A<;@4 >BDD9>J<< BL<5B>. � @B89?< EB EFB<@BEFPR Q>ECBDF4 FD95G9FES 6BE9@P @9-ESJ96, KFB5O A4CB?B6<AG EB>D4F<FP D4;DO6 @9:8G >GDEB@ < 97B 8B?7BEDBKAO@ D46AB69-E<9@, 4 6 @B89?< E J9AB= A4 A9HFP 3 7B8. � GE?B6<SI E89D:<64A<S �4A>B@ $BEE<< <;-@9A9A<= AB@<A4?PAB7B B5@9AAB7B >GDE4 DG5?S 6 BF69F A4 A9HFSAO9 LB>< F4>B9 CD<-ECBEB5?9A<9 CDB<EIB8<?B 7?46AO@ B5D4;B@ ;4 EK9F <;@9A9A<S 6AGFD9AA<I J9A A4 BF9-K9EF69AAO9 FB64DO < GE?G7<. ��4?99 D94?PAO= B5@9AAO= >GDE 8BEF4FBKAB 5OEFDB CD<-5?<:49FES > E6B9@G AB6B@G 8B?7BEDBKAB@G D46AB69E<R. 

�B-6FBDOI, 64:AGR DB?P 6 8<A4@<>9 >GDE4 <7D4? <AHBD@4J<BAAO= >4A4?, 6 D4@>4I >BFBDB7B CD< A9@7AB69AAB= CB8EFDB=>9 J9AB6OI >BAFD4>FB6 Q>ECBDF4 DBEE<=E>B= A9HF< DBEF (EA<:9A<9) @<DB6B= J9AO A9H-F< HBD@<DG9F B:<84A<S 5G8GM97B DBEF4 (EA<:9A<S) >BAFD4>FAOI J9A A4 Q>ECBDF<-DG9@GR A9HFP, KFB CD<6B8<F > @7AB69AAB@G G>D9C?9A<R (BE?45?9A<R) AB@<A4?PAB7B <, EBBF69FEF69AAB, D94?PAB7B B5@9AAB7B >GD-E4. � DB?P <AHBD@4J<BAAB7B >4A4?4 GE<?<-?4EP <@9AAB 6 C9D<B8 7<5>B7B >GDE4. 
 &45?<J4 4. "J9A>4 C4D4@9FDB6 >D4F>BEDBKAB= 8<A4@<>< 

(1999-2019; C9D9>?RK9A<9 D9:<@4 6 ABS5D9 2014 7.) #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9 

 B89?
P E J9A

B= A9H
F< 

 

$9:<@ 1 

       -0.034850 0.008884 0.0001    (     ) 0.033625 0.014130 0.0184    (      ) 0.399489 0.071402 0.0000    (      ) -0.196599 0.070411 0.0058 

R2 0.232757 

Log likelihood 503.0604 

 

$9:<@ 2 

       -0.190506 0.063773 0.0043    (     ) 0.227685 0.048442 0.0000    (      ) 0.403014 0.106463 0.0004 

R2 0.493288 

Log likelihood 107.2468 

Log likelihood (1+2) 610.3072 

   

 B89?
P   EB

   EFB
<@BEFP

R 
Q>ECBD

F4 A9H
F< 

 

$9:<@ 1 

       -0.070386 0.015107 0.0000    (     ) 0.018955 0.009897 0.0570    (      ) 0.405341 0.070728 0.0000    (      ) -0.175338 0.069540 0.0125 

R2 0.239647 

Log likelihood 503.9038 

 

$9:<@ 2 

       -0.160855 0.066666 0.0195    (     ) 0.138341 0.045685 0.0039    (      ) 0.412933 0.122450 0.0014 

R2 0.366948 

Log likelihood 101.2363 

Log likelihood (1+2) 605.1401 
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 $<EGAB> 2. �@CG?PEAO9 BF>?<>< D94?PAB7B B5@9AAB7B >GDE4 DG5?S A4 10 %-AO= C9D@4A9AFAO= LB> HGA84@9AF4?PAB= C9D9@9AAB=. 
 � FD9FP9@ Q>EC9D<@9AF9 5G89@ <ECB?P;B64FP 5B?99 7<5>GR @9FB8<>G GK9F4 6B;@B:AB= A9-?<A9=ABEF< CB8EFDB=>< D94?PAB7B B5@9AAB7B >GDE4 > D46AB69EAB@G 6E?98EF6<9 EFDG>FGDAOI <;@9A9A<= 6 Q>BAB@<>9 3 86GID9:<@AGR @B89?P >BDD9>J<< BL<5B> E @4D>B6E><@< C9D9>?R-K9A<S@< EBEFBSA<=, 6 >BFBDB= 6E9 C4D4@9FDO >D4F>BEDBKAB= 8<A4@<>< < 8<EC9DE<S BL<5B> D97D9EE<< @B7GF <;@9ASFPES CD< E@9A9 D9:<@B6:  ln(    ) =          +           ln(      ) + +          ln         +     , 

(3) 789 st 3 A9A45?R849@4S C9D9@9AA4S D9:<@4 @B89?< 6 @B@9AF 6D9@9A< t, CD<A<@4RM4S ;A4K9A<S 0 <?< 1,     = [ln(    ) 2  ln(     ) 2  ] 3 BF>?BA9A<9 D94?PAB7B B5@9AAB7B >GDE4 BF <A64D<4AFAB7B > <;@9A9A<R D9:<@4 8B?7BEDBKAB7B D46AB69E<S, p < q 3 >B?<K9EF6B ?47B6 CD<D4M9A<= D94?PAB7B QHH9>F<6AB7B B5@9AAB7B >GDE4 < HGA-84@9AF4?PAB= C9D9@9AAB= EBBF69FEF69AAB,    3 A9;46<E<@O9 ABD@4?PAB D4ECD989?9AAO9 E?GK4=AO9 69?<K<AO E AG?96O@ ED98A<@ ;A4K9A<9@ < 98<A<KAB= 8<EC9DE<9=. !9A45?R849@O= EFBI4EF<K9E><= CDBJ9EE 79A9D4J<< D9:<@B6 S6?S9FES @4D>B6E>B= J9CPR C9D6B7B CBDS8>4 E CBEFBSAAO@< 69DBSFABEFS@< C9D9IB84 <; EBEFBSA<S i 6 @B@9AF 6D9-@9A< (t31) 6 EBEFBSA<9 j 6 @B@9AF t:  (  =       =  ) =    ,    > 0,         = 1 ( ,    0,1 ). 

  B89?P >BDD9>J<< BL<5B> E @4D>B6-E><@< C9D9>?RK9A<S@< D9:<@B6 BJ9A<64-9FES E?98GRM<@ B5D4;B@. #D< H<>E<DB64A-AB@ A45BD9 C4D4@9FDB6 8B?7BEDBKAB= E6S;< 

(³, ´) 69>FBD C4D4@9FDB6 GD46A9A<S >D4F>B-EDBKAB= 8<A4@<>< (3) (¼, », φ, σ, p00, p11) BJ9A<649FES @9FB8B@ @4>E<@4?PAB7B CD46-8BCB8B5<S. "EGM9EF6<6 C9D95BD 8B?7B-EDBKAOI >BQHH<J<9AFB6 CB E9F>9, 789 A4 >4:8B@ L479 D4EEK<FO649FES EBBF69FEF-6GRM99 ;A4K9A<9 HGA>J<< CD468BCB8B5<S, CB?GK<@ 7?B54?PAO= @4>E<@G@ HGA>J<< CD468BCB8B5<S < BCF<@4?PAO9 BJ9A>< C4-D4@9FDB6 @B89?<. 
 !4 BEAB69 <AHBD@4J<BAAOI >D<F9-D<96 �>4<>9 (AIC) < ,64DJ4 (BIC) A4 6O-5BD>9 SA64DP 1999 7. 3 4CD9?P 2019 7. 5O?4 

6O5D4A4 EC9J<H<>4J<S @B89?< E B8AB= ;4-C4;8O64RM9= D4;ABEFPR D94?PAB7B B5@9A-AB7B >GDE4 (p = 1) < C9D6B= D4;ABEFPR HGA-84@9AF4?PAB= C9D9@9AAB= (q = 0)4. �?B-54?PAO= @4>E<@G@ HGA>J<< CD468BCB8B-5<S 8?S QFB= EC9J<H<>4J<< 6 E?GK49 6;SFB= 6 >4K9EF69 HGA84@9AF4?PAB= C9D9@9AAB= J9AO A9HF< 8BEF<749FES CD< ³ = 0.2740066, ´ = 3.451959, 4 6 E?GK49 EFB<@BEFAB7B B5N-9@4 A9HFSAB7B Q>ECBDF4 >4> 89F9D@<A4AFO >GDE4 3 CD< ³ = 0.2640861, ´ = 2.194332. &4-><@ B5D4;B@, >4> < 6 CD98O8GM9@ Q>EC9D<-@9AF9, CB?GK9AAO9 ;A4K9A<S 8B?7BEDBKAOI Q?4EF<KABEF9= B5@9AAB7B >GDE4 CB J9A9 A9HF< < CB Q>ECBDFAB= 6ODGK>9 5?<;>< 8DG7 > 8DG7G. 
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�оделP E це=о9 =ефт8 ( е68< 1) 

�оделP E це=о9 =ефт8 ( е68< 2) 

�оделP Eо Eто8<оEтPN QкEпоDт4 =ефт8 ( е68< 1) 

�оделP Eо Eто8<оEтPN QкEпоDт4 =ефт8 ( е68< 2) 
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 �4> 6<8AB <; F45?<JO 5, 6 >BFBDB= CD98EF46?9AO BJ9A>< C4D4@9FDB6, I4D4>F9-D<;GRM<I ;46<ESMGR BF D9:<@4 >D4F>B-EDBKAGR 8<A4@<>G D94?PAB7B B5@9AAB7B >GDE4, D9:<@O @4D>B6E>B= @B89?< >BDD9>-J<< BL<5B> 6 B5B<I 64D<4AF4I HGA84@9A-F4?PAB= C9D9@9AAB= <@9RF E?98GRM<9 >?RK96O9 BEB59AABEF<. �B-C9D6OI, 6 C9D-6B@ D9:<@9 6B?4F<?PABEFP <;@9A9A<= D9-4?PAB7B QHH9>F<6AB7B B5@9AAB7B >GDE4 DG5?S ;A4K<F9?PAB 6OL9, K9@ 6B 6FBDB@, CBE>B?P>G BJ9A>< EF4A84DFAB7B BF>?BA9-A<S BL<5B> σ0 < σ1 6 64D<4AF9 E J9AB= A9H-F< D46AO 0.024 < 0.0146 EBBF69FEF69AAB, 4 6 

@B89?< EB EFB<@BEFPR Q>ECBDF4 A9HF< 3 0.0385 < 0.0155. �B-6FBDOI, E>BDBEF< EIB-8<@BEF< >GDE4 > D46AB69E<R 6 EBEFBSA<SI 1 < 2 EGM9EF69AAB BF?<K4RFES 8DG7 BF 8DG74: ;A4K9A<S >BQHH<J<9AFB6 >BDD9>J<< BL<-5B> CB>4;O64RF, KFB BF>?BA9A<9 D94?PAB7B QHH9>F<6AB7B B5@9AAB7B >GDE4 BF E6B97B D46AB69EAB7B ;A4K9A<S 6 D9:<@9 1 @B89?< E J9AB= A9HF< (EFB<@BEFPR Q>ECBDF4 A9HF<) G@9APL49FES A4CB?B6<AG 6 ED98A9@ @9A99 K9@ ;4 864 @9ESJ4 (FD< @9ESJ4), 6 FB 6D9@S >4> 6 EBEFBSA<< 2 8?S QFB7B 6 ED98A9@ CB-A48B5<FES CBKF< 7B8 < B8<AA48J4FP @9ES-J96 (7B8 < 864 @9ESJ4). 
 &45?<J4 5. $9;G?PF4FO BJ9A<64A<S @B89?9= >BDD9>J<< BL<5B> E @4D>B6E><@< C9D9>?RK9A<S@< D9:<@B6 (1999-2019)  B89?P E J9AB= A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9 $9:<@ 1        -0.029778 0.007307 0.0000    (     ) 0.016962 0.012565 0.1771    (      ) 0.274679 0.054777 0.0000   ( ) -4.227620 0.057826 0.0000 

R2 0.2448 $9:<@ 2        -0.433268 0.065769 0.0000    (     ) 0.421806 0.048912 0.0000    (      ) 0.380536 0.085496 0.0000   ( ) -3.728227 0.118135 0.0000 

R2 0.7889 

p00 0.9673 

p11 0.8696 

Log likelihood 628.0676  B89?P EB EFB<@BEFPR Q>ECBDF4 A9HF< #4D4@9FD "J9A>4 %F4A84DFA4S BL<5>4 P-;A4K9A<9 $9:<@ 1        -0.051322 0.012422 0.0000    (     ) 0.003716 0.009559 0.6975    (      ) 0.325850 0.065774 0.0000   ( ) -4.169260 0.055529 0.0000 

R2 0.2132 $9:<@ 2        -0.250818 0.088424 0.0046    (     ) 0.257352 0.065843 0.0001    (      ) 0.375368 0.129812 0.0038   ( ) -3.256492 0.131887 0.0000 

R2 0.5837 

p00 0.9861 

p11 0.9173 

Log likelihood 619.5696 

 "J9A9AAO9 ;A4K9A<S C9D9IB8AOI 69DB-SFABEF9= D9:<@B6 (p00 = 0.97 < p11= 0.87 6 64D<4AF9 @B89?< E J9AB= A9HF< < p00 = 0.99 < p11= 0.91 6 64D<4AF9 EB EFB<@BEFPR Q>E-CBDF4) G>4;O64RF A4 FB, KFB B54 EBEFBSA<S E<EF9@O S6?SRFES GEFB=K<6O@<. !4 D<EGA->9 3 CD98EF46?9AO 7D4H<>< E7?4:9AAB= 69-DBSFABEF<  (  =     ), BEAB64AAB= A4 <A-

HBD@4J<BAAB@ @AB:9EF69 IT 8?S 6E9= D4E-E@4FD<649@B= 6O5BD>< A45?R89A<=. �G89@ EK<F4FP D9:<@ i 89=EF6GRM<@ 6 @B@9AF 6D9@9A< t, 9E?< E7?4:9AA4S 69DBSFABEFP  (  =     ) > 0.5.  B:AB 6<89FP, KFB EB-EFBSA<9 A97<5>B7B >GDEBB5D4;B64A<S (D9-:<@ 1) 6 BEAB6AB@ A45?R84?BEP 6 F9 6D9-@9AAO9 CDB@9:GF><, >B784 E>4K>< AB@<-
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OIL PRICES VERSUS OIL EXPORT REVENUES AS FUNDAMENTAL FACTORS OF THE RE-

AL RUSSIAN RUBLE EXCHANGE RATE: A COMPARISON OF VEC MODELS 
 

A. V. Shumilov 

Russian Presidential Academy of National Economy and Public Administration, 

Moscow, Russia
 

ABSTRACT:  

The study compares the explanatory power of two alternative long-term determinants of the real ef-

fective exchange rate of the Russian ruble, oil prices and oil export revenues, in three variants of the 

error correction model. The linear model shows that during the period of managed nominal exchange 
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rate from January 1999 to October 2014 explanatory properties of oil prices and oil export revenues 

are identical. In the model with structural break-in short-run parameters in November 2014 (when 

the Central Bank of Russia switched to a floating exchange rate and inflation-targeting policy) and in 

the Markov regime-switching model with two states, the oil price has higher explanatory power. This 

result could be explained, first, by the fact that since November 2014 oil revenue changes were mainly 

due to oil price movements rather than fluctuations in the volume of oil exports. In addition, infor-

mation channel played an important role in the exchange rate dynamics. In this channel, with the non-

instant adjustment of oil export price contracts, increase or decrease in the world price of oil forms 

expectations about the future rise (drop) of contract prices of exported oil, leading to an instant ap-

preciation (depreciation) of the nominal and real exchange rates. 
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