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Black Sea Grain Market

In 2012/13, Ukraine and
Russian were among
top ten exporters of:

Wheat (18.5 min. tons)
Corn (14.6 min. tons)
Barley (4.6 min tons)



Presenter
Presentation Notes
Let me start with some background information on the region
This map depicts the Black sea region and its infrastructure in 2008. 
3) There are overally 6 countries that have an access to the Black Sea: Georgia, Bulgaria, Romania, Turkey, Russia and Ukraine. With the two latter ones being the largest wheat exporters in the region
4) Ukrainian wheat is feed wheat, Russian wheat is considered as soft wheat (primarily Class 3, based on the amount of gluten)
5) As you can see from the map, river transportation is not developed in Ukraine. The main delivery method of the wheat to the ports is through the railway system
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Dynamics of the Russian and Ukrainian wheat exports

and imports
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Presenter
Presentation Notes
In 2008-2010 Russian and Ukraine together exported an average of 29 mln tons of wheat per year. 
This accounted for 21.3% of the world wheat exports, and was larger share than the exports of US, Canada, EU, or Australia


Decision Period Wheat Barlew Com
10/11/2006 10/17/2006-12/31/2006 400 600 600
12/08/2006 12/14/2006-06/30/2007 3 &600 500
02/13/2007 | 02/15/2007-06/30/2007 3 606 30
02/22/2007 | 02/26/2007-06/07/2007 3 Quotas cancelled Quotas cancelled
05/22/2007 05/22/2007 Quotas cancelled - -
06/20/,2007 07/ 01/2007-10/31/2007 3 3 3
09/26/2007 | 01/01/2008-03/31/2008 200 400 &600
03/28/2008 |04/01/2008 — 04/30/2008 200 400 Auntomatic licensing
04/23/2008 04/2008-07/01/2008 1.200 S00 Automatic licensing
05/21/2008 05/21/2008 Quuotas and licenses are cancelled
10/06/2010 10/20/2010-12/2010 500 200 2,000
12/08/2010 12/2010 — 02/2011 1.000 200 3.000
03/30/2011 |O04/04/2011 —0O7/01/2011 1.000 200 5,000

05/2011 05/2011 Quotas are cancelled

05/2011 05/2011-01/2012 Tariffs are inroduced

10/2011 10/2011 Tariffs cancelled, except for barley (01/01/2012)
10/10/2011 |07/01/2011 —-0830/2012 |Ministry of Agricultural Policy and Food of Ukraine signed a
Memorandum of Understanding with the grain exporters; amount
of allowed exports established at 24 76 mmt of grain
07/2012 07/01/2012—-0630/2013 |[Memorandum of Understanding was extended for 2012-13
marketing vear; amount of allowed exports established at 24 .76
mmt of grain
11/2012 11/2012 — 06/30/2013 |Export amounts under the Memorandum of Understanding were
increased by 1.5 mln. tons (for com only)}
06/2013 07/01/2013 — 06/30/2014| Memorandum of Understanding was extended for 2013-14

marketing vear

Source: UkrAgroConsult (2013); Kobuta et al. (2012); FAO-EBRD (2010).




Price transmission

Price transmission (or price cointegration) refers to the
co-movement shown by prices of the same good In
different location;

Such models are used to assess competitive market
equilibrium or market efficiency, a price based indicator
that holds on the conditions of spatial equilibrium;

Some benefits:
o Use of price data only;
o Allows for short and long run dynamics’ analysis;

o Allows for relaxing assumptions of linearity and symmetric
adjustment.



Iimitations

Frequent reliance on the price data only;

Transaction and transportation costs are assumed to be
equal to zero or set as a fixed proportion of the prices
used;

Price vs. market integration;

(1) Price transmission parameters summarize overall
effects that might affect prices in different markets.
Further research is needed to study separate role of
each factor.



STRUCTURE OF THE
DISSERTATION




Essay la: Black Sea and World Wheat Market Price
Integration Analysis

Essay 1b: Short- and Long-Run Relationships
Between Ukrainian Barley and World Feed Grain
Export Prices

Essay 2: Analysis of the Asymmetric Price
Transmission in the Ukrainian Wheat Supply Chain

Essay 3. Export Restrictions and Price Volatility in
the Ukrainian Wheat Market: Evidence From a
Dynamic Conditional Correlation GARCH Model



METHODS USED




Cointegration tests

= Engle and Granger (1987) method
Step 1: Estimate the following regression model in
levels: PfUS = B, +ﬁ1PES T+ &

Step 2: Test residuals ¢, for stationarity

= Johansen Maximum Likelihood (ML) method
Goal: Estimate the rank of I1in the following model:

k=1

Ap, =TI, +HPr—1+ZriﬂRc—i + 6,
—




TAR and M-TAR models

Asymmetric price transmission - implies that the
adjustment towards the equilibrium is of different

magnitude regardless of the direction of the
change.

Qﬂﬁ — 1 'E_Ir—j_ +E?:j_ .}'r:'-l-l"l_.l" E_lt—f + (y

, Where
A, =Ly & 1+ (1—L)y.é,_, + @,
f—{”f £, =0 I_{liffﬁr-lﬁﬂ
t = |0if £_,<0 2 t — |0if A5, < O

’



Error-Correction Model (short-run dynamics)

Error Correction Models (ECMs) estimate the
speed at which a dependent variable returns to

equilibrium after a change in an independent

variable , )
AP;* = ay +as&,_, + Z 80P + Z 80P + u,
i=1 =1

Threshold Error Correction Models (TECMS)

B !
APPL= oo (ERE (LDt ) B4R ) 08Pk
i= 1=

12



Bat and Perron (1998, 2003) Structural
Break Test

Allows for finding multiple breaks at unknown
times

Uses dynamic programming algorithm to identify
optimal number of breaks

Decision is based on finding min Residual Sum
of Squares (RSS) and Bayesian Information
Criteria (BIC)

13



RESEARCH GOALS: Essays 1a & 1b

Horizontal Price Transmission

14



To check whether Black sea grain markets are cointegrated with the
world grain markets

o Essay 1a studies price dynamics between Russia and Ukraine and
other major wheat exporters — U.S., EU, and Canada

o Essay 1b investigates price transmission between Ukrainian
barley and Australian barley, EU barley, Canadian barley, and
U.S. corn

To test for the presence of the structural change in the identified
long-run price relationships

To analyze if price transmission is symmetric (for the pairs of series
that are cointegrated)

To investigate the short run dynamics between cointegrated series

15



Essay la: Black Sea and World Wheat
Market Price Integration Analysis

UNITED STATES
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Comparison of the analyzed wheat price series, $ per ton
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Presentation Notes
Visual inspection suggests that prices tend to move together.
Canadian prices are the highest, and the Ukrainian prices are the lowest, which is primarily attributed to the difference in wheat quality
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Cointegration tests’ results — pairwise for Russia

Engel and Granger procedure

Johansen method

Pairs of series | 4 of lags ADF PP
Ho(H1) Trace | 5%CV
- - R=0((r>0) | 25.98** | 19.99
Russia-France - -
2 5'32 5'24 R=1(r>1) 6.69 9.13
R=0((r>0) | 13.23 19.99
Russia-Canada 1 -2.30 -2.38
R=1(r>1) | 5.12 9.13
r=0((r>0) 15.47 19.99
Russia-USA 1 -3.79** | -3.81**
R=1(r>1) | 3.75 9.13

Asterisks denote levels of significance (* for 10 percent, ** for 5 percent). The 5% and 10% critical values for tests with
a drift are -3.42 and -3.10 respectively. Critical values were obtained from MacKinnon (1991).

18
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1) Slow down!


»

Cointegration tests’ results — pairwise for Ukraine

Engel and Granger procedure

Johansen method

Pairs of series # of ADF PP
lags
Ho(H1) Trace | 5%CV
2 5 33 21 R=0((r>0) | 24.66** | 19.99
Ukraine-France -2. -3.
R=1(r>1) 5.28 9.13
_ R=0((r>0) | 12.48 | 19.99
Ukraine - Canada 1 -1.90 -1.99
R=1(r>1) 4.70 9.13
_ r=0((r>0) | 12.48 19.99
Ukraine-USA 2 -2.91 -3.24*
R=1(r>1) 4.56 9.13
Asterisks denote levels of significance (* for 10 percent, ** for 5 percent). The 5% and 10% critical values for tests with
a drift are -3.42 and -3.10 respectively. Critical values were obtained from MacKinnon (1991). 19
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Long-run dynamics

The long-run elasticities are equal to
o 1.04 (case of Russia-France)

0 1.16 (case of Russia-USA)

0 1.05 (case of Ukraine-France)

20
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Presentation Notes
Note: the price transmission elasticity indicates the percentage change in the price of one country in response to a one-percent change in the world market. It is directly related to the trade liberalization
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Dependent

variable

Russia
France
Russia

USA

Ukraine

France

Short-run Dynamics

Independent

variable

France
Russia
USA
Russia
France

Ukraine

# of lags

2,2
1,1
1;1
1;1
2;2

1:1

Speed of
adjustment, a,

-0.18 (-0.82)
-0.59 (-2.82)**
-0.09 (-0.98)
-0.30 (-2.11)*
-0.20 (-1.99)*

-0.25(-2.63)**

LM test

1.87 [0.76]
1.73[0.78]
3.28 [0.51]
1.66 [0.79]
0.92 [0.63]

2.76 [0.25]

Ftest

12.78**
10.08**
14.78**
4.03**

11.38**

9.13**

22



Essay 2: Analysis of Asymmetric Price

Transmission in the Ukrainian Wheat
Supply Chain

23



ODbjective:

To Investigate short- and long-run vertical
price transmission behavior in the Ukrainian
wheat supply chain

24



Simplified Ukrainian wheat supply chain (without the

retail level, except for flour)

|

Y

Bread (wholesale)

—P

Pastry (wholesale)

Y

Pasta products
(wholesale)

Y

Flour (retail)

> —>
Food processor Flour (wholesale)
Elevator
— — e
Farm (EXW Elevator Price) Feed processor Feed
»- e
Port Grain (FOB)

Source: Canadian International Development Agency, 2007
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Long-run Dynamics

Pt = B, +B,B" +e,
Or Dynamic OLS

+m
PFl= 8, + 8,PFV + Z AR + ¢,

1=—m

The long-run elasticities are equal to
o 0.69 (case of Farm-France)
o 0.74 (case of Flour-Farm)

27



Structural breaks

Break date Confidence interval BIC RSS
Break 1 8/17/2007 07/20/07 — 08/24/07 203 -047.44
Break 2 10/24/08 10/17/08 — 10/31/08
Break 3 01/01/10 12/18/09 — 3/05/11
Break 4 03/18/11 3/11/11 - 4/1/11

Period 1 (January 2005 till August 2007)
Period 2 (September 2007 — October 2008)
Period 3 (November 2008 — January 2010)

Period 4 (February 2010 — March 2011)

Period 5 (April 2011 — December 2012)
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Dynamic OLS results for different regime dummies

Variable Coefficient®
Const 2.17(0.35)%**
Trend 0.0005(0.00)***
FR
P 0.55 (0.06)***
Regime 1 0.01{0.07)
egime 2 0.34 (0.08)**®
Fegime 3 033 Ty®
egime 4 2014 (D DTyE*
Const_rl -0.08 (0.41)
Const_r2 2 08 (0.48)***
Const_r3 1.6(0.92)*
Const_rd 0.66(0.38)*
APTR -0.43(0.09)***
APFR 0.31 (0.09)**=
APFR -0.04 (0.09)
APFR -0.02 (0.08)
AIC -1033.76

*The Newev-West heteroskedasticity and autocormrelation robust standard errors are
reported in parenthesis. Asterisks denote levels of significance (* for 10 percent, **

for 5 percent, *** for 1 percent).




Testing for asymmetric price transmission:

M-TAR model
Variable Parameter estimate Parameter estimate
h -0.06 (-2.01)* 0.03 (-0.99
1§ -0.09(-3.44)** -0.10 (-4.33)**

Hyy, =y, =0(9) @ @
Hyy, =y, (F) 0.81[0.37] @
T

0 0

31



Short-run Dynamics

Dependent  Independent 4 of Speed of Speed of Speed of
variable variable oL adjustment, py adjustment, p4 adjustment, p,
T —
FrenchFOB Wheat 1:1 -0.0240 (-1.33

Wheat  FrenchFOB 22 0.0638 (-5.70)**

Flour Wheat 1:1 - -0.02 (-1.23)

0.11(-6.08)*F

Y

32



Essay 3: Export Restrictions and Price
Volatility in the Ukrainian Wheat Market:
Evidence from a Dynamic Conditional
Correlation GARCH Model




Objective

to investigate the development of Ukrainian
wheat farm price volatility during the export
Interventions compared to open trade

to study interdependence of the world
(French) and Ukrainian domestic wheat
price volatility in the analyzed period



GARCH-DCC

DCC is a type of multivariate GARCH model.
See Engle(2002).

It approximates a dynamics conditional
correlation matrix and permits to evaluate the
level of interdependence between markets
across time



GARCH-DCC (cont.)
H, = D,R D,

H: is the conditional covariance matrix of the price returns’ vector

Di=diag{\/I; }.i=1....1 1S @ 3X3 matrix of the standardized disturbance variances
from the univariate GARCH models

R, = (diag(Q,))°Q,(diag(Q,)) Y2 — a symmetric dynamic correlations matrix of
standardized residuals, where

Q=1{p;jet=1—a— BIQ + B Qui+ a(up_yu,)

The primary focus of the GARCH-DCC model is on obtaining conditional
correlations in R;:

— f /
T:‘_;n‘,r _ J':'z'_;l',r."lll-ﬁ,l."pz'z',r"l,,." J':'_J'_;l',r



Data

Weekly prices for:

oUkrainian ex warehouse prices of milling wheat of Class Il
oGerman warehouse delivery price of bread wheat
oFrench FOB soft wheat price (Rouen)

Time span: from January 2005 till December 2012
Sources: APK-Inform, AMI, HGCA


Presenter
Presentation Notes
5 price series that we looked at


Univariate GARCH models’ results

France Ukraine Germany
\olatility equations
0l -0.00 (0.95) -0.00 (0.75) 0.00 (0.91)
0l 0.14 (0.02)** | 0.74 (0.00)*** | 0.37 (0.01)**
B, 0.83 (0.00)*** | 0.25 (0.00)*** | 0.56 (0.00)***
o, + By 0.97 0.99 0.93
Log 809 1270 1041

Likelihood




Conditional variances

Export quota and tariff systems

Export quota system
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Dynamic correlations
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Volatility Transmission

_ Nakatani & Terasvirta test Hafner & Herwartz test

- p-value p-value
6.04 0.19 8.67 0.07*
Ukraine

9.15 0.06* 9.13 0.06*
Germany
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THANK YOU!

p
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Presentation Notes
Current news – Ukraine: export duty is 9% for wheat, but no less than euro 17/ton
No restrictions this year for Russia
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