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These tables mirror the text tables in the June/July 2015 Working Paper version of the paper. Here the tables are computed using the replication data set, which substitutes Bloomberg for Argus, OPIS, and PFL data.

These tables can be replicated using the replication STATA .do files and the data file, data_fuels_abeop_daily.dta



Table 1. Spreads and prices: summary statistics

	
	mean
	std. dev.
	min
	max

	Fuels and fuel spreads
	
	
	
	

	Gulf diesel – gulf jet
	0.032
	0.045
	-0.111
	0.165

	NY diesel – Rotterdam diesel
	0.057
	0.088
	-0.068
	0.481

	U.S. Gulf diesel – Rotterdam diesel
	-0.021
	0.043
	-0.176
	0.136

	NY RBOB – Euro BOB
	0.110
	0.101
	-0.167
	0.476

	NY RBOB - Brent
	0.264
	0.147
	-0.013
	0.611

	Los Angeles RBOB – Brent
	0.331
	0.213
	-0.123
	1.095

	E85 – E10
	-0.503
	0.131
	-0.759
	-0.195

	E10
	3.316
	0.429
	2.037
	3.786

	Net RIN obligations
	
	
	
	

	RIN bundle (obligation on wholesale fuels)
	0.055
	0.023
	0.012
	0.140

	E85-E10 net RIN obligation
	-0.387
	0.165
	-1.005
	-0.053



Notes: Units are dollars. Statistics are evaluated over the full sample, Jan. 1, 2013 – March 10, 2015. 



Table 2. Fuel spreads levels regressions and unit root/cointegration statistics

	
	Gulf diesel – Gulf jet
	NY diesel – Rott’m diesel
	U.S. Gulf diesel – Rott’m diesel
	NY RBOB – Euro BOB
	NY RBOB - Brent
	Los Angeles RBOB - Brent
	E85 – E10
	E85 – E10 (one-month lag)

	Regression coefficients (SEs):
	
	
	
	
	
	
	
	

	
(1) OLS, full sample, seasonals
	1.138***
	1.692***
	1.003***
	0.700**
	1.139***
	0.804
	-0.184**
	-0.068

	
	(0.154)
	(0.439)
	(0.148)
	(0.326)
	(0.311)
	(0.701)
	(0.089)
	(0.100)

	(2) DOLS, full sample, seasonals
	1.200***
	1.799***
	1.031***
	0.601**
	1.071***
	0.811
	-0.204**
	-0.078

	
	(0.157)
	(0.471)
	(0.164)
	(0.304)
	(0.331)
	(0.725)
	(0.089)
	(0.108)

	(3) OLS, full sample, augmented seasonals
	1.129***
	1.674***
	1.034***
	0.620**
	1.118***
	0.769
	-0.203**
	-0.060

	
	(0.151)
	(0.419)
	(0.144)
	(0.257)
	(0.307)
	(0.606)
	(0.088)
	(0.098)

	(4) OLS, full sample, no seasonals
	1.148***
	0.769
	1.042***
	1.856***
	3.596***
	3.669***
	0.092
	0.257**

	
	(0.224)
	(0.532)
	(0.236)
	(0.419)
	(0.710)
	(1.246)
	(0.137)
	(0.109)

	
(5) OLS, 2013, no seasonals
	1.138***
	0.780***
	1.260***
	2.059***
	4.345***
	4.064***
	0.235*
	0.374***

	
	(0.270)
	(0.129)
	(0.210)
	(0.383)
	(0.639)
	(1.207)
	(0.127)
	(0.081)

	(6) OLS, 2014-15, no seasonals
	0.719
	3.215*
	0.303
	0.355
	-0.201
	1.916
	-0.840**
	-0.543**

	
	(0.553)
	(1.946)
	(0.756)
	(1.213)
	(2.753)
	(5.913)
	(0.359)
	(0.261)

	Test statistics (no seasonals)
	10.87
	3.50
	8.12
	28.55
	41.66
	28.71
	14.84
	9.01

	F on seasonals (p-value)
	(0.000)
	(0.001)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	-1.996**
	-3.036***
	-1.159
	-3.616***
	-1.469
	-2.060**
	-1.130
	-1.130

	
DF-GLS, dependent variable
	-2.441
	-3.655***
	-2.526
	-3.980***
	-2.481
	-2.984**
	-3.021**
	-3.021**

	
ADF, dependent variable
	-3.308*
	-3.699**
	-3.171*
	-4.381***
	-2.621
	-3.399**
	-3.154*
	-3.159*

	
Engle-Granger cointegration
	1.138***
	1.692***
	1.003***
	0.700**
	1.139***
	0.804
	-0.184**
	-0.068



Notes: The data are daily and the full sample is Jan. 1, 2013 – March 10, 2015. In the OLS regressions, the dependent variable is the spread and the regressor is its net RIN obligation. The coefficient and standard error are on the level of the RIN-predicted spread. DOLS regressions additionally include five leads and five lags of the first difference of the RIN-predicted spread (coefficients not shown). The seasonal controls are sins and cosines evaluated at the first four seasonal frequencies, the augmented seasonals add the fifth and six seasonal frequencies. DOLS and OLS standard errors are Newey-West with 30 lags. The DF-GLS and ADF statistics test the null hypothesis that the dependent variable (the spread) has a unit root, against the alternative that it is stationary (intercept, no time trend, maximum of 6 lags, lagged determined by AIC); DF-GLS uses asymptotic critical values, ADF uses MacKinnon critical values. The Engle-Granger statistic is (the Engle-Granger augmented ADF) tests the null of no cointegration against the alternative of cointegration, using asymptotic critical values. Tests/coefficients are significant at the *10% **5% ***10% significance level.


Table 3. Pooled levels regressions for wholesale spreads

	
	Diesel 
	Gasoline
	Diesel and Gasoline

	No. of spreads:
	3
	3
	6

	Regression coefficients (SEs):
	
	
	

	
(1) OLS, full sample, seasonals
	1.278***
	0.881***
	1.079***

	
	(0.168)
	(0.263)
	(0.119)

	
(2) DOLS, full sample, seasonals
	1.343***
	0.828***
	1.086***

	
	(0.176)
	(0.280)
	(0.129)

	(3) OLS, full sample, augmented seasonals
	1.279***
	0.836***
	1.057***

	
	(0.157)
	(0.253)
	(0.111)



Notes: All regressions are of the form of the spread in levels against its RIN obligation in levels, with additional regressors. The coefficient on the levels is constrained to be the same for the spreads in the column pooled regression but the other coefficients are allowed to differ across spreads. Standard errors are Newey-West with 30 lags and allow both for own- and cross-serial correlation in the errors. Coefficients are significant at the *10% **5% ***10% significance level. See the notes to Table 1.





Table 4.  Bivariate VARs for wholesale spreads: cumulative structural IRFs, with RIN obligation ordered first

	
	Gulf diesel –
gulf jet
	NY diesel – Rott’m diesel
	Gulf diesel – Rott’m diesel
	NY RBOB - EBOB
	NY RBOB - Brent
	L.A. RBOB - Brent

	Lag
	
	
	
	
	
	
	
	
	
	
	
	

	0
	0.375
	(0.265)
	0.908**
	(0.388)
	0.784***
	(0.298)
	1.090**
	(0.549)
	1.934***
	(0.500)
	1.538*
	(0.821)

	1
	0.243
	(0.293)
	1.123**
	(0.529)
	0.838***
	(0.317)
	0.384
	(0.656)
	1.715***
	(0.633)
	1.208
	(1.095)

	2
	0.744**
	(0.317)
	1.077*
	(0.617)
	0.954***
	(0.323)
	0.622
	(0.736)
	1.820**
	(0.727)
	1.356
	(1.288)

	3
	0.533
	(0.335)
	1.026
	(0.669)
	1.083***
	(0.348)
	0.788
	(0.778)
	1.524*
	(0.782)
	1.184
	(1.412)

	4
	0.720***
	(0.261)
	1.067*
	(0.645)
	0.995***
	(0.257)
	0.799
	(0.661)
	1.469**
	(0.722)
	1.105
	(1.360)

	5
	0.857***
	(0.241)
	1.122*
	(0.599)
	0.980***
	(0.234)
	0.851
	(0.577)
	1.407**
	(0.664)
	1.042
	(1.267)

	6
	0.917***
	(0.229)
	1.166**
	(0.568)
	1.016***
	(0.247)
	0.870*
	(0.507)
	1.356**
	(0.618)
	0.985
	(1.183)

	7
	1.003***
	(0.217)
	1.197**
	(0.557)
	0.994***
	(0.237)
	0.878*
	(0.451)
	1.305**
	(0.586)
	0.933
	(1.116)

	8
	1.059***
	(0.213)
	1.222**
	(0.553)
	0.970***
	(0.227)
	0.883**
	(0.422)
	1.259**
	(0.566)
	0.887
	(1.073)

	9
	1.104***
	(0.212)
	1.244**
	(0.553)
	0.970***
	(0.231)
	0.880**
	(0.408)
	1.215**
	(0.555)
	0.844
	(1.047)

	10
	1.138***
	(0.213)
	1.262**
	(0.555)
	0.959***
	(0.234)
	0.873**
	(0.403)
	1.174**
	(0.551)
	0.805
	(1.036)

	11
	1.162***
	(0.215)
	1.277**
	(0.561)
	0.942***
	(0.235)
	0.864**
	(0.402)
	1.136**
	(0.551)
	0.769
	(1.034)

	12
	1.179***
	(0.217)
	1.288**
	(0.568)
	0.931***
	(0.239)
	0.852**
	(0.402)
	1.099**
	(0.554)
	0.736
	(1.037)

	13
	1.189***
	(0.220)
	1.296**
	(0.577)
	0.919***
	(0.243)
	0.838**
	(0.402)
	1.065*
	(0.558)
	0.705
	(1.044)

	14
	1.193***
	(0.223)
	1.301**
	(0.585)
	0.904***
	(0.247)
	0.823**
	(0.401)
	1.032*
	(0.563)
	0.677
	(1.051)

	15
	1.192***
	(0.225)
	1.304**
	(0.594)
	0.890***
	(0.251)
	0.807**
	(0.398)
	1.001*
	(0.567)
	0.650
	(1.059)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Season-als?
	Y
	
	Y
	
	Y
	
	Y
	
	Y
	
	Y
	

	Sample
	Full
	
	Full
	
	Full
	
	Full
	
	Full
	
	Full
	



Notes: Entries are cumulative structural impulse responses, with asymptotic standard errors in parentheses. Spreads and RIN obligations are specified in levels. The RIN price shock is identified by assuming it equals the RIN obligation price innovation (i.e. the RIN obligation ordered first in Cholesky factorization). Coefficients are significant at the *10% **5% ***1% level.


Table 5.  Pooled VARs: Cumulative structural impulse response functions, wholesale spreads

	
	Diesel 
	Gasoline
	Diesel and Gasoline

	# spreads
	3
	3
	6

	Lag
	
	
	
	
	
	

	0
	0.554**
	(0.233)
	1.582***
	(0.479)
	0.730***
	(0.226)

	1
	0.543*
	(0.281)
	1.127*
	(0.624)
	0.640**
	(0.284)

	2
	0.846***
	(0.307)
	1.223*
	(0.725)
	0.927***
	(0.319)

	3
	0.779**
	(0.333)
	1.059
	(0.796)
	0.813**
	(0.347)

	4
	0.568
	(0.348)
	0.938
	(0.843)
	0.627*
	(0.363)

	5
	0.729**
	(0.302)
	0.891
	(0.776)
	0.766**
	(0.325)

	6
	0.830***
	(0.273)
	0.872
	(0.696)
	0.862***
	(0.294)

	7
	0.887***
	(0.260)
	0.856
	(0.626)
	0.943***
	(0.276)

	8
	0.970***
	(0.246)
	0.855
	(0.559)
	1.033***
	(0.261)

	9
	1.028***
	(0.245)
	0.851
	(0.518)
	1.094***
	(0.261)

	10
	1.070***
	(0.247)
	0.846*
	(0.501)
	1.140***
	(0.263)

	11
	1.106***
	(0.251)
	0.840*
	(0.498)
	1.174***
	(0.267)

	12
	1.130***
	(0.255)
	0.831*
	(0.501)
	1.194***
	(0.270)

	13
	1.148***
	(0.258)
	0.821
	(0.505)
	1.206***
	(0.272)

	14
	1.160***
	(0.261)
	0.809
	(0.506)
	1.211***
	(0.274)

	15
	1.166***
	(0.264)
	0.796
	(0.505)
	1.210***
	(0.275)

	
	
	
	
	
	
	

	Seasonals?
	Y
	
	Y
	
	Y
	

	Sample
	Full
	
	Full
	
	Full
	




Notes: Entries are cumulative structural impulse responses, with parametric bootstrap standard errors in parentheses. VARs for all indicated spreads are constrained to have the same coefficients, including the same impact coefficient. All VARs have 4 lags, exogenous seasonal controls, and are estimated in levels. The RIN price shock is identified by assuming it equals the RIN obligation price innovation (RIN obligation ordered first in Cholesky factorization). Coefficients are significant at the *10% **5% ***1% level.


Table 6.  Bivariate VARs for retail prices: cumulative structural IRFs, with RIN obligation ordered first

	
	E85-E10
	E85-E10
	E85-E10
	Weekly
E85-E10
	E10

	Lag
	
	
	
	
	
	
	
	
	
	

	0
	-0.019
	(0.033)
	-0.009
	(0.033)
	-0.009
	(0.036)
	
	
	-0.002
	(0.011)

	1
	-0.019
	(0.049)
	0.003
	(0.050)
	0.011
	(0.052)
	
	
	0.011
	(0.021)

	2
	-0.047
	(0.059)
	-0.014
	(0.062)
	0.012
	(0.062)
	
	
	0.029
	(0.030)

	3
	-0.022
	(0.067)
	0.021
	(0.072)
	0.050
	(0.068)
	
	
	0.027
	(0.040)

	4
	-0.010
	(0.070)
	0.041
	(0.077)
	0.073
	(0.069)
	
	
	0.022
	(0.048)

	5
	-0.009
	(0.069)
	0.050
	(0.079)
	0.088
	(0.066)
	
	
	0.016
	(0.055)

	6
	-0.005
	(0.069)
	0.063
	(0.080)
	0.102
	(0.065)
	
	
	0.007
	(0.061)

	7
	-0.001
	(0.069)
	0.074
	(0.081)
	0.116*
	(0.065)
	
	
	-0.003
	(0.066)

	8
	0.001
	(0.069)
	0.084
	(0.082)
	0.130**
	(0.066)
	
	
	-0.015
	(0.070)

	9
	0.004
	(0.070)
	0.093
	(0.083)
	0.144**
	(0.067)
	
	
	-0.027
	(0.074)

	10
	0.006
	(0.072)
	0.103
	(0.084)
	0.156**
	(0.068)
	
	
	-0.039
	(0.078)

	11
	0.009
	(0.073)
	0.111
	(0.085)
	0.168**
	(0.069)
	
	
	-0.052
	(0.082)

	12
	0.011
	(0.075)
	0.120
	(0.087)
	0.180**
	(0.071)
	
	
	-0.064
	(0.087)

	13
	0.013
	(0.076)
	0.128
	(0.089)
	0.191***
	(0.073)
	
	
	-0.077
	(0.091)

	14
	0.015
	(0.078)
	0.135
	(0.091)
	0.201***
	(0.075)
	
	
	-0.089
	(0.096)

	15
	0.016
	(0.080)
	0.143
	(0.093)
	0.211***
	(0.076)
	
	
	-0.102
	(0.100)

	
	
	
	
	
	
	
	
	
	
	

	Seasonals?
	Y
	
	N
	
	N
	
	N
	
	Y
	

	Sample
	Full
	
	Full
	
	2013
	
	Full
	
	Full
	



Notes: Entries are cumulative structural impulse responses, with asymptotic standard errors in parentheses. For the E85-E10 spread, the variables are the spread and its net RIN obligation. For the E10 VAR, the variables are the E10 price and the D6 RIN price. All VARs with daily data are estimated in levels. The weekly VAR is estimated using end-of-week data, for weeks ending on Tuesdays, and is specified in first differences. The RIN price shock is identified by assuming it equals the RIN obligation price innovation (i.e. the RIN obligation ordered first in Cholesky factorization). Coefficients are significant at the *10% **5% ***1% level.


Table 7. Cumulative dynamic multipliers from distributed lag regressions of changes in spreads on changes in net RIN obligation

	 
	Gulf diesel – Gulf jet
	NY diesel – Rott’m diesel
	U.S. Gulf diesel – Rott’m diesel
	NY RBOB – Euro BOB
	NY RBOB - Brent
	Los Angeles RBOB - Brent
	E85 – E10
	E10

	Lag
	
	
	
	
	
	
	
	

	0
	0.472*
	0.837***
	0.925***
	1.700***
	2.006***
	1.696**
	-0.023
	0.003

	
	(0.277)
	(0.259)
	(0.230)
	(0.526)
	(0.502)
	(0.733)
	(0.024)
	(0.026)

	1
	0.202
	0.915***
	0.878***
	0.982
	1.553*
	0.933
	-0.005
	0.021

	
	(0.275)
	(0.302)
	(0.244)
	(0.832)
	(0.867)
	(0.649)
	(0.035)
	(0.046)

	2
	0.738**
	0.924***
	1.011***
	1.632**
	1.836***
	1.102
	-0.031
	0.045

	
	(0.307)
	(0.305)
	(0.231)
	(0.821)
	(0.709)
	(0.875)
	(0.044)
	(0.063)

	3
	0.450
	0.816**
	1.098***
	1.723*
	1.368*
	0.423
	0.004
	0.051

	
	(0.325)
	(0.356)
	(0.234)
	(1.020)
	(0.789)
	(1.079)
	(0.062)
	(0.075)

	4
	0.410
	0.679
	0.777***
	1.828**
	1.296*
	1.106
	0.045
	0.050

	
	(0.374)
	(0.422)
	(0.292)
	(0.928)
	(0.683)
	(1.257)
	(0.062)
	(0.085)

	5
	0.413
	0.285
	0.485
	1.584
	0.933
	0.051
	0.053
	0.038

	
	(0.336)
	(0.598)
	(0.313)
	(1.357)
	(0.749)
	(1.264)
	(0.068)
	(0.097)

	6
	0.809**
	0.455
	0.859***
	2.938**
	2.342**
	1.196
	0.048
	0.030

	
	(0.398)
	(0.596)
	(0.259)
	(1.449)
	(1.076)
	(1.496)
	(0.071)
	(0.105)

	7
	0.579
	0.343
	0.861***
	3.923**
	2.811***
	0.512
	0.073
	0.022

	
	(0.409)
	(0.688)
	(0.323)
	(1.580)
	(0.953)
	(1.603)
	(0.077)
	(0.116)

	8
	0.636
	0.913
	1.417***
	4.413**
	3.065***
	1.918
	0.051
	0.013

	
	(0.476)
	(0.647)
	(0.368)
	(1.716)
	(1.101)
	(1.815)
	(0.084)
	(0.124)

	9
	0.553
	0.923
	1.338***
	3.491**
	2.751**
	-0.086
	0.097
	0.027

	
	(0.499)
	(0.753)
	(0.319)
	(1.763)
	(1.103)
	(1.910)
	(0.088)
	(0.132)

	10
	0.308
	0.509
	0.986**
	3.995**
	2.465**
	-0.389
	0.119
	0.029

	
	(0.478)
	(0.766)
	(0.411)
	(1.778)
	(1.056)
	(1.950)
	(0.090)
	(0.135)

	11
	0.893**
	0.622
	1.050***
	2.773*
	2.183**
	-0.369
	0.138
	0.023

	
	(0.439)
	(0.825)
	(0.395)
	(1.586)
	(1.080)
	(1.758)
	(0.106)
	(0.141)

	12
	0.877*
	0.625
	1.150***
	3.328*
	2.598*
	0.773
	0.132
	0.015

	
	(0.451)
	(0.834)
	(0.427)
	(1.729)
	(1.349)
	(1.921)
	(0.101)
	(0.144)

	13
	1.199**
	0.687
	1.260***
	3.292*
	2.878**
	0.688
	0.128
	0.013

	
	(0.475)
	(0.802)
	(0.396)
	(1.744)
	(1.317)
	(1.889)
	(0.103)
	(0.149)

	14
	0.696
	0.409
	0.832*
	3.133
	2.769*
	0.996
	0.128
	0.010

	
	(0.506)
	(0.885)
	(0.440)
	(1.917)
	(1.614)
	(2.044)
	(0.107)
	(0.148)

	15
	1.043*
	0.906
	1.289***
	3.096*
	3.195*
	0.086
	0.160
	-0.002

	
	(0.576)
	(0.914)
	(0.421)
	(1.823)
	(1.863)
	(2.300)
	(0.105)
	(0.150)

	
	
	
	
	
	
	
	
	

	Seasonals?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Sample
	Full
	Full
	Full
	Full
	Full
	Full
	Full
	Full



Notes: Entries are cumulative dynamic multipliers and standard errors from distributed lag regressions of the change in the spread on the change in the net RIN obligation (contemporaneous value and 15 daily lags), including seasonal controls. The data are daily and the full sample is Jan. 1, 2013 – March 10, 2015. Standard errors are Newey-West with 15 lags. Significant at the *10% **5% ***1% level.




Table 8. Cumulative dynamic multipliers from constrained distributed lag regressions: Wholesale spreads

	
	Diesel
	Gasoline
	Diesel and Gasoline

	# spreads
	3
	3
	6

	Lag
	
	
	
	
	
	

	0
	0.764***
	(0.171)
	1.759***
	(0.389)
	1.262***
	(0.235)

	1
	0.676***
	(0.181)
	1.100**
	(0.549)
	0.888***
	(0.282)

	2
	0.916***
	(0.184)
	1.496***
	(0.526)
	1.206***
	(0.306)

	3
	0.813***
	(0.221)
	1.099*
	(0.638)
	0.956***
	(0.353)

	4
	0.660***
	(0.255)
	1.372**
	(0.630)
	1.016***
	(0.376)

	5
	0.439
	(0.281)
	0.773
	(0.736)
	0.606
	(0.392)

	6
	0.755***
	(0.280)
	2.086**
	(0.878)
	1.421***
	(0.464)

	7
	0.643*
	(0.329)
	2.282***
	(0.747)
	1.462***
	(0.418)

	8
	1.037***
	(0.346)
	3.012***
	(0.879)
	2.025***
	(0.482)

	9
	0.971**
	(0.379)
	1.926**
	(0.971)
	1.448***
	(0.533)

	10
	0.670*
	(0.401)
	1.898**
	(0.926)
	1.284**
	(0.566)

	11
	0.913**
	(0.388)
	1.411
	(0.895)
	1.162**
	(0.494)

	12
	0.935**
	(0.395)
	2.113**
	(1.062)
	1.524***
	(0.565)

	13
	1.113***
	(0.381)
	2.204**
	(1.012)
	1.659***
	(0.548)

	14
	0.706
	(0.437)
	2.224*
	(1.167)
	1.465**
	(0.649)

	15
	1.137**
	(0.457)
	2.009
	(1.401)
	1.573**
	(0.776)

	
	
	
	
	
	
	

	Seasonals?
	Y
	
	Y
	
	Y
	

	Sample
	Full
	
	Full
	
	Full
	



Notes: Spread regressions in a given column are constrained to have the same distributed lags across spreads; seasonal coefficients are not constrained to be the same across spreads. Estimation is by constrained OLS. Standard errors are Newey-West (15 lags). Coefficients are significant at the *10% **5% ***1% level. 
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