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 America remains on path toward energy self-sufficiency 
Thanks to technological advances in the extraction of natural gas and petroleum 
out of shale resources, America’s domestic energy production has increased 
dramatically in recent years. This surge in domestic energy output rapidly reduced 
the need to import energy from abroad. As a result, America’s natural gas import 
bill has dropped sharply. True, America is spending more on foreign oil today than 
it was ten years ago due to a large structural increase in oil prices. But that may 
not be for long, as net oil import volumes are falling rapidly across the board. 

US is benefitting from a $900mn per day “energy carry” 
Last year, America was the largest contributor to non-OPEC oil and global natural 
gas supply growth by a factor of two. Meanwhile, other energy-importing nations 
are struggling to cope with high global energy prices. In this note, we introduce 
the concept of “energy carry”, defined as the daily dollar amount that measures 
the improvement in energy balances. We capture the natural gas advantage of 
the US economy relative to Europe or East Asia, the growing revenues from 
increased exports of fuels, and the reduced crude oil import bill. On those metrics, 
we estimate America’s “energy carry” has increased from $70mn to $900mn per 
day since January 2010, a number equivalent to a stunning 2.2% of US GDP. 

America’s domestic energy prices will likely stay depressed 
With America’s domestic thermal fuel output surging, the gap in domestic US 
energy prices relative to prices elsewhere around the world is unlikely to close, in 
our view. The incipient decline in US natural gas production, mostly due to the low 
price environment, will likely push NYMEX nat gas prices toward investment 
breakeven price levels of $4 to $4.50/MMBtu. But full convergence to world gas 
price levels is highly unlikely. In addition, we see discounts on domestic land-
locked crude oil grades continuing for years, likely leading to a rapid increase in 
refined petroleum product exports. Meanwhile, domestic seaborne grades, such 
as Light Louisiana Sweet, will likely trade structurally below Brent going forward. 

Table 1: EIA Weekly Storage Update 
  Latest Previous Last Year WoW Change 
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 Chart 1: America’s “energy carry”, or her 
relative improvement in total energy balances, 
has increased dramatically in the last two years 
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Table 2: BofA Merrill Lynch Commodity Research Themes and Outlook 

View Recent report links 
Macro 
outlook 
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Table 3: BofA Merrill Lynch Commodity Price Forecasts (period averages) 
 units     3Q12F 4Q12F 2012F 2013F 
_`B!'()*+!A=@! 7cQOO@9!    ! %53&&! %#3&&! 97.00 100.00 
](+H-!'()*+!A=@! 7cQOO@9!    ! "&83&&! "&#3&&! 109.00 110.00 
J,S'!L.3!2!eA!/(</0!1D(+<*! 7cQOO@9!    ! "43&&! 2$3&&! 19.00  
J,S'!F]A]!S<1.@=H+!/(</0!1D(+<*! 7cQOO@9!    ! "$3&&! 83&&! 9.50  
J,S'!"K!F+1=*)<@!/(</0!1D(+<*! 7cQOO@9!    ! 723&&9! 7$35&9! (2.00)  
L_N!&32K!S<1.=@!/(</0!1D(+<*! 7cQOO@9!    ! "$355! "4355! 14.80  
L_N!V(+C3!S<1.@=H+!/(</0!1D(+<*! 7cQOO@9!    ! 23#&! "35&! 2.20  
L_N!"K!F+1=*)<@!/(</0!1D(+<*! 7cQOO@9!    ! 7%3529! 7%3&29! (9.90)  
J,!L<-)(<@!S<1! 7cQ::]-)9!    ! "3%&! $32&! 2.40 3.50 
`Z+(C<@!/.<@E!L+P/<1-@+!?A]! 7cQ-9!    ! "&5! "&%! 107 110 
!! !         
^@)C=H=)C! 7cQ-9!    ! 2E8&&! 2E85&! 2,324 2,425 
'.DD+(! 7cQ-9!    ! #E45&! 4E%&&! 8,275 7,625 
L=/0+@! 7cQ-9!    ! "%E25&! "#E45&! 18,938 18,250 
o=H/! 7cQ-9!    ! 2E"5&! 2E$&&! 2,133 2,425 
U+<*! 7cQ-9!    ! 2E$5&! 2E2&&! 2,163 2,350 
S.@*!! 7cQ.a9!    ! "E445! "E#45! 1,750 1,750 
,=@Y+(! 7cQ.a9!    ! $53&&! $#3&&! 34.45 37.00 
V@<-=H)C! 7cQ.a9!    ! "E65&! "E45&! 1,668 1,700 
V<@@<*=)C! 7cQ.a9!    ! 4&&! 45&! 685 725 
,.)(/+M!].G^!:+((=@@!UIH/Z!S@.O<@!'.CC.*=-=+1!F+1+<(/Z!
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Energy carrying America 
 
America remains on path toward energy self-sufficiency… 
Thanks to technological advances in the extraction of natural gas and petroleum 
out of shale rock, America’s domestic energy production has increased 
dramatically in recent years (Chart 2). In turn, this surge in domestic energy 
output has rapidly reduced the need to import energy from abroad (Chart 3). As a 
result, America’s natural gas import bill has dropped sharply. Given that the 
market expected the US to become a very large LNG importer by 2012, this is a 
very significant shift. True, America is still spending more on foreign oil today than 
it did five years ago due to the large increase in oil prices. But it may not be for 
long, as oil import volumes are falling rapidly across the board. 

…and resources in the ground can support ongoing growth 
The US always had vast oil, natural gas, and thermal coal resources in the 
ground (Chart 4), but for the past 60 years, such reserves were not large enough 
to support self-sufficiency in the world’s largest economy. The US became a net 
importer of crude oil and products in 1944 and 1949, respectively, and oil net 
imports rose rapidly in the decades that followed on the proliferation of the car 
fleet and, with it, oil consumption. More recently, the true structural shift has come 
from the supply side, with the addition of non-conventional oil and gas resources 
to a large conventional fossil fuel resource base. In fact, on the shale gas front, 
America compares very well to other countries around the world (Chart 5), even 
without adjusting for the fact that bordering countries Mexico and Canada also 
hold vast amounts of conventional and non-conventional fossil fuel resources. 

Chart 2:  America’s domestic energy production has increased 
dramatically in recent years... 
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 Chart 3: …rapidly reducing the need to import expensive energy from 
abroad 
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US nat gas output growth has saturated the market… 
Domestic natural gas production in the United States has now reached 65.8 bcf/d, 
as of April 2012 (Chart 6), surpassing all but the most optimistic forecasts. The rapid 
surge in domestic output, coupled with a warm winter, has sent US natural gas 
inventories this year to record seasonal levels across the country. Despite the 
recent run-up in NYMEX Henry Hub natural gas prices from the April lows of 
$1.90/MMBtu to the current levels of $2.90/MMBtu, US natural gas prices are very 
depressed relative to other markets around the world such as the UK (Chart 7). 

…forcing a structural decline in Canadian gas production 
In fact, it is worth noting that prices of natural gas at different points in North 
America have collapsed (Chart 8), with Canadian prices in AECO suffering more 
than most, due to a lack of proximity to consuming markets. Of course, Canadian 
prices that reached as low as $1.52/MMBtu in April sit in stark contrast to prices 
of liquid natural gas of $19/MMBtu paid by Taiwan this winter. With Canadian 
producers facing a compression in margins and a lack of access to large pools of 
demand, we have observed a continued reduction in Canadian domestic natural 
gas production (Chart 9). 

Chart 4:  The US has vast oil, natural gas, and thermal coal resources 
in the ground 
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 Chart 5:  America compares well to other countries around the world 
in fossil fuel reserves, particularly natural gas  
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Chart 6:  Domestic natural gas production in the United States has 
now reached 65.8 bcf/d… 
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 Chart 7: …keeping US natural gas prices very depressed relative to 
other markets such as the UK 
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Liquids output has also surged across the board 
Natural gas in America offers perhaps the most visible success of the shale industry. 
But output of natural gas liquids, a key input into the petrochemical and refining 
sectors, has also increased at a stunning rate in recent months (Chart 10), quickly 
displacing natural gas in some petrochemical processes. In fact, the sharp increase in 
liquids output in the US has resulted in a collapse in the price of ethane and, more 
recently, propane and butane (Chart 11). This sharp reduction in US liquids and 
natural gas prices is driving a revival of the North American petrochemical industry, 
with various large investments announced in recent months. 

Most importantly, US crude oil output is up 18% YoY… 
While natural gas is yesterday’s story and NGLs is today’s story, the most 
profound change in America comes from the incipient shale oil industry. Domestic 
onshore crude oil output in the US is up 18%, or 733 thousand b/d, YoY during 
the first four months of the year (Chart 12). This growth is, of course, only making 
a small dent in a country that still imports 9 million b/d. But, in due course, a 
continued reduction in foreign crude oil imports will improve America’s 

Chart 8: Prices of natural gas in different points in North America have 
collapsed…  
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 Chart 9: …forcing a continued reduction in Canadian domestic natural 
gas production 
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Chart 10:  The output of natural gas liquids has increased at a 
stunning rate in recent months… 
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 Chart 11: …resulting in a collapse in the prices of both ethane and, 
shortly thereafter, propane and butane 
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competitive position in the world economy for years to come. The change is 
visible in flat prices, with WTI trading at a $10-15/bbl discount to Brent, and is 
also noticeable in spreads, with WTI timespreads trading in a persistent contango 
structure for months despite global light sweet crude oil tightness (Chart 13). 

…thanks to a dramatic surge in shale oil production 
In fact, growth in the Bakken, Eagle Ford and the Permian shale oil plays has 
been nothing short of extraordinary (Chart 14) in recent years, resulting in a 
substantial decline in prices of light sweet grades such as Bakken or WTI at 
Midland relative to Brent or even other WTI benchmarks. We estimate that annual 
shale oil production growth has averaged 40% every year in the last three years, 
and is poised to exceed 2 million b/d next year. In turn, this fast increase in output 
has rapidly reduced the need to import expensive light sweet crude oil grades into 
the country (Chart 15). 

Moreover, US petroleum product exports continue to rise… 
America is not only reducing its foreign fuel dependency in the upstream sector. 

Chart 12:  Domestic onshore crude oil output in the US is up 18% or 
733 thousand b/d YoY during the first four months of the year … 
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 Chart 13: …pushing inventories up and forcing WTI timespreads into a 
persistent contango structure 
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Chart 14:  Growth in the Bakken, Eagle Ford and the Permian shale oil 
plays has been extraordinary… 
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 Chart 15: …rapidly reducing the need to import light sweet crude oil 
grades into the country 
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Home to the world’s largest and most sophisticated refining system, the United 
States has also become a large net exporter of petroleum products in recent 
years (Chart 16). Total petroleum product exports amounted to over 2.6 million 
b/d in 2011, and have continued to positively impact the US trade balance this 
year. In addition, the US is now poised to expand exports of natural gas liquids, 
such as propane or ethane (Chart 17), over the next three years. 

…while America is again a top global thermal coal exporter 
Mostly as a result of the surge in domestic natural gas production, utilities in 
America have moved to burn less thermal coal. With more coal available around 
the country, America is quickly displacing South Africa as a key exporter of 
thermal coal to Europe (Chart 18), a development that few could have foreseen 
only five years ago. In fact, exports of thermal coal from America have increased 
to 4.7 million tonnes in April (Chart 19), making America one of the world’s largest 
exporters, nearly rivalling Australia and Indonesia. 

Chart 16:  The United States has become a large net exporter of 
distillate products in recent years… 
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 Chart 17: …and is now poised to expand exports of natural gas liquids 
such as propane or ethane 
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Depressed Canadian crude import prices benefit the US 
But America is not only seeing an improvement in its energy balances through 
increased thermal fuel exports and reduced imports. America is also benefitting 
by importing increasing volumes of cheaper fuels relative to prices paid by the 
rest of the world. In part, this is because Canadian crude oil exports to the United 
States have grown substantially in recent years, to 2.4 million b/d (Chart 20). 
However, the price discount on Canadian grades relative to those in the rest of 
the world has grown dramatically in recent years (Chart 21). So America’s total 
crude oil import costs are falling rapidly relative to those faced by the rest of the 
world’s energy importers.  

America benefits from a $900mn per day energy carry… 
In that sense, it is interesting to note that Nigerian crude, once a favorite of US 
refiners, is now mostly heading into Europe (Chart 22). The need for West African 
grades is shrinking by the day. So how can we quantify this improvement in 
America’s energy balances? In this note, we introduce the concept of an “energy 
carry”, which is the daily dollar amount that reflects the improvement in America’s 

Chart 18: Exports of thermal coal from America have increased to 4.7 
million tonnes in April…  

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

Jan-08 Aug-08 Mar-09 Oct-09 May-10 Dec-10 Jul-11 Feb-12

'000 mt

US thermal coal exports

,.)(/+M!:/'@.10+IE!].G^!:+((=@@!UIH/Z!S@.O<@!'.CC.*=-=+1!F+1+<(/Z!

 

 Chart 19: …making America one of the world’s largest exporters 
nearly rivalling Australia and Indonesia  

-2,500

-2,000

-1,500

-1,000

-500

0

500

1,000

1,500

2,000

Jan-08 Aug-08 Mar-09 Oct-09 May-10 Dec-10 Jul-11 Feb-12
North America South America Europe Asia and other

'000 mt, YoY, 3-mo MA

US thermal coal export growth by region

,.)(/+M!:/'@.10+IE!].G^!:+((=@@!UIH/Z!S@.O<@!'.CC.*=-=+1!F+1+<(/Z!

 

Chart 20: Canadian crude oil exports to the United States have grown 
substantially in recent years… 
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 Chart 21: …but the discount on Canadian grades relative to those in 
the rest of the world has grown 
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energy balances. It basically captures the natural gas advantage of the US 
economy relative to Europe or East Asia, the growing revenues from increased 
exports of fuels, and the reduced crude oil import bill. On those metrics, we 
estimate America’s energy carry has increased from $70mn per day in January 
2010 to $900mn as of April 2012 (Chart 23).  
 
Table 4: America’s energy carry relative to the rest of the world has averaged about $700mn 
per day in the last 12 months 
Natural gas $566.0 
e+H(I!e)O!7cQ::]-)9! $3"&!
S@.O<@!<Y+(<;+!;<1!D(=/+!7cQ::]-)9! ""368!
J,!;<1!/.H1)CD-=.H!7O/GQ*9! 663$!
Oil $56.2 
J,!<Y+(<;+!=CD.(-+*!D(=/+!7cQOO@9! "&5354!
S@.O<@!<Y+(<;+!.=@!D(=/+!7cQOO@9! """3#%!
'()*+!.=@!=CD.(-1!70!OQ*9! #E##6!
NGLs $4.8 
L+-!+bD.(-1!70!OQ*9! 65!
]@+H*+*!D(=/+!7cQOO@9! 4$365!
Petroleum products $67.9 
S<1.@=H+!d!H+-!+bD.(-1!70!OQ*9! d25"!
S<1.@=H+!d!D(=/+!7cQOO@9! "2&3#6!
>=1-=@@<-+1!d!H+-!+bD.(-1!70!OQ*9! 4#&!
>=1-=@@<-+1!d!D(=/+!7cQOO@9! "253%6!
Coal $32.3 
L+-!+bD.(-1!70!1Z.(-!-.HH+19! %5E%4&!
]@+H*+*!D(=/+!7cQ1-9! "223#8!
Total energy carry ($mn per day) $727.2 
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…and is “reabsorbing” growth from Europe and EMs alike 
These numbers need to be put in a global context, given the fact that the US has 
been historically a large importer of energy. Last year alone, America was the 
largest contributor to non-OPEC oil supply growth by a factor of two (Chart 24). 
Canada came in second, ahead of Russia, Colombia, Ghana and Brazil. A similar 
picture emerges when looking at growth in global natural gas supplies (Chart 25), 
with the US easily outpacing Qatar, the world’s largest exporter of LNG. In a 

Chart 22:  Nigerian crude, once a favorite of US refiners, is now mostly 
heading into Europe 
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 Chart 23:  We estimate America’s energy carry has increased from 
$70mn per day in January 2010 to $900mn as of April 2012  
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world of high energy prices, this rapid turnaround in domestic energy production 
is helping America pick up growth from Europe and Asia, as these other regions 
have worsening energy balances. 

Low funding costs will keep domestic energy prices low 
With America’s domestic thermal fuel production increasing at a phenomenal 
rate, the gap in domestic US natural gas prices relative to prices elsewhere 
around the world is unlikely to close in any significant manner (Chart 26), in our 
view. True, the incipient decline in US natural gas production, mostly due to the 
low price environment, will likely continue to push natural gas prices higher 
toward investment breakeven levels of $4 to $4.50/MMBtu. But the global liquid 
gas market remains tight and full price convergence is highly unlikely. In addition, 
we see discounts on domestic landlocked crude oil grades continuing for years, 
leading to a continued rapid increase in refined petroleum product exports. 
Meanwhile, domestic seaborne grades, such as Light Louisiana Sweet, will likely 
trade structurally below Brent going forward (Chart 27). 

 

Chart 24: America was the largest contributor to non-OPEC oil supply 
growth in 2011, by a factor of two 
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 Chart 25: A similar picture emerges when looking at growth in global 
natural gas supplies 
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Chart 26:  The gap in domestic US natural gas prices relative to prices 
elsewhere is unlikely to close 
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 Chart 27:  We even see domestic seaborne grades such as Light 
Louisiana Sweet trading structurally below Brent going forward 

30

50

70

90

110

130

150

Sep-07 Jul-08 May-09 Mar-10 Jan-11 Nov-11
-14

-12

-10

-8

-6

-4

-2

0

2

4

6

Brent-LLS spread (rhs) Brent LLS

Brent versus Light Louisiana Sweet crude oil prices $/bbl $/bbl

Brent higher than LLS

LLS higher than Brent

,.)(/+M!]@..CO+(;E!].G^!:+((=@@!UIH/Z!S@.O<@!'.CC.*=-=+1!F+1+<(/Z!

 



  S@.O< @ !NH+(;I !_++0 @I !  
 &6!T) @I !2&"2!    

 

! 11

Petroleum – US 
Chart 28: US crude oil stocks 
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! Chart 29: WTI crude oil price 
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Chart 30: US gasoline stocks 
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! Chart 31: US RBOB cracks 
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Chart 32: US distillate oil stocks 
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! Chart 33: US distillate oil cracks 
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Petroleum – US & Europe 
Chart 34: WTI implied volatility 
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! Chart 35: WTI Term Structure 
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Chart 36: European crude oil stocks 
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! Chart 37: Brent - WTI crude spread 
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Chart 38: European distillate stocks 
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! Chart 39: ICE gasoil cracks 
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Petroleum – Asia 
Chart 40: Japanese crude oil stocks 
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! Chart 41: South Korean crude oil stocks 
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Chart 42: China crude oil imports 

235
$3&
$35
83&
835
53&
535
63&
635

T<H ?+O :<( ^D( :<I T)H T)@ ^); ,+D A/- L.Y >+/
2&&4 2&&# 2&&%
2&"& 2&"" 2&"2

CH!OQ*

,.)(/+M!F+)-+(1!

!

! Chart 43: Brent - Dubai crude oil spread (1-month contract) 
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Chart 44: Singapore light & mid distillate stocks 
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! Chart 45: Singapore residual stocks 
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Gas & Power – US 
Chart 46: US natural gas stocks 
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! Chart 47: US natural gas price 
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Chart 48: US natural gas implied volatility 
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! Chart 49: US natural gas term structure 
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Chart 50: US NYMEX forward coal prices 

8&

5&

6&

4&

#&

%&

T<Hd"& :<I d"& ,+Dd"& T<Hd"" :<I d"" ,+Dd"" T<Hd"2 :<I d"2

G(.H-!h)<(-+(
G(.H-!C.H-Z

cQ-.H

!
,.)(/+M!Lp:NqE!F+)-+(1!

!

! Chart 51: US spot PJM power prices 
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Gas & Power – Europe 

 

Chart 52: UK Interconnector gas flows 

d8&

d2&

&

2&

8&

6&

#&

T<H ?+O :<( ^D( :<I T)H T)@ ^); ,+D A/- L.Y >+/
2&&4 2&&# 2&&%
2&"& 2&"" 2&"2

C/CQ*

J\!;<1!+b D.(-

J\!;<1!=CD.(-

!
,.)(/+M!J\!BH-+(/.HH+/-.(!?@.P1!

!

!
!
Chart 53: UK gross gas production 
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Chart 54: UK National Balancing Point (NBP ) day ahead 
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Chart 55: Germany and France Baseload 
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Chart 56: Forward thermal coal assessments, front-month 
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! Chart 57: European CO2 Emissions Price 
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Table 5: Global Commodity Research Publications - Past Topics* 
Date Publication Title 
&2dT)@d"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! '.CC.*=-I!*=Y+(1=G=/<-=.H!D.1-!2&&#!

2#dT)Hd"2! S@.O<@!NH+(;I!_++0@I! A=@!<H*!O<H0=H;!/(=1+1!

2#dT)Hd"2! S@.O<@!:+-<@1!_++0@I! L.!H<-)(<@!@=C=-!-.!<@)C=H=)C!D(+C=<!

22dT)Hd"2! S@.O<@!:+-<@1!_++0@I! S.@*!.Y+(!D<@@<*=)C!G.(!H.P!

2"dT)Hd"2! '.CC.*=-I!*+(=Y<-=Y+1!BH1=;Z-1! ,+@@=H;!Y.@!O)-!H.-!-<=@!(=10!

"%dT)Hd"2! S@.O<@!NH+(;I!_++0@I! ,)CC+(!@)@@!=H!ULS!

"$dT)Hd"2! S@.O<@!NH+(;I!_++0@I! ,P=CC=H;!=H!^-@<H-=/!]<1=H!(+G=H=H;!/<D</=-I!

&6dT)Hd"2! S@.O<@!:+-<@1!_++0@I! N)(.D+!1+-1!C+-<@1!.H!-Z+!O(=H0!

&6dT)Hd"2! S@.O<@!NH+(;I!_++0@I! A=@!/.H-<;=.H!

&8dT)Hd"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! :+<1)(=H;!U=h)=*=-I!=H!/)(Y+!D@</+C+H-!<@DZ<!1-(<-+;=+1!

$"d:<Id"2! S@.O<@!NH+(;I!_++0@I! _`B!(+Y=Y<@!

2#d:<Id"2! S@.O<@!:+-<@1!_++0@I! ,=@Y+(r1!=HY+1-.(!G=b!

25d:<Id"2! S@.O<@!NH+(;I!_++0@I! U=h)=*1!/.HY+(;=H;!-.!H<-!;<1!

"4d:<Id"2! S@.O<@!NH+(;I!_++0@I! A=@!<H*!/)((+H/I!/(=1+1!

"8d:<Id"2! S@.O<@!:+-<@1!_++0@I! V@<-=H)C!-Z+!C.1-!)H*+(D(=/+*!C+-<@!

""d:<Id"2! S@.O<@!NH+(;I!_++0@I! S<1.=@!/(</01!1+-!-.!P+<0+H!

&6d:<Id"2! S@.O<@!:+-<@1!_++0@I! `Z+!O=;!/.DD+(!1h)++a+!

&2d:<Id"2! S@.O<@!NH+(;I!_++0@I! ,-=/0I!O</0P<(*<-=.H!

&"d:<Id"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! ')(Y+!D@</+C+H-!<@DZ<!*(<P*.PH1!

26d^D(d"2! S@.O<@!:+-<@1!_++0@I! 'Z=H<r1!/.DD+(!1-./0=H;!Z<1!/Z<H;+*!;@.O<@!C<(0+-!

28d^D(d"2! S@.O<@!NH+(;I!_++0@I! L<-!;<1!Y.@!1+-!G.(!<!(<@@I!

"%d^D(d"2! S@.O<@!NH+(;I!_++0@I! S<1.@=H+!D(=/+1!<=Hr-!/..@!

"4d^D(d"2! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! S.@*!<H*!-Z+!G=1/<@!/@=GG!

"$d^D(d"2! S@.O<@!:+-<@1!_++0@I! :+-<@r1!AVN'n!

"2d^D(d"2! S@.O<@!NH+(;I!_++0@I! :=H*!'Z=H<r1!+H+(;I!;<D!

&$d^D(d"2! S@.O<@!NH+(;I!_++0@I! `Z+(C<@!/.<@!1-=@@!.Y+(1)DD@=+*!

&2d^D(d"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! _+<Y=H;!<H!<@DZ<!O<10+-!

&2d^D(d"2! :+-<@1!,-(<-+;=1-! o=H/!=1!-Z+!H+P!/.DD+(!

24d:<(d"2! S@.O<@!NH+(;I!_++0@I! _<-/Z!J,!H<-!;<1!<1!/.<@!*(.D1!

2$d:<(d"2! S@.O<@!:+-<@1!_++0@I! U+<*!D(=/+1!O)=@*=H;!<!O<1+!

2"d:<(d"2! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! _Z<-r1!<H!.=@!1Z./0n!

"#d:<(d"2! S@.O<@!NH+(;I!_++0@I! ><H/=H;!)H-=@!-Z+!C)1=/!1-.D1!

"8d:<(d"2! S@.O<@!NH+(;I!_++0@I! BH-+(+1-!(<-+1!<H*!*+/@=H+!(<-+1!

"$d:<(d"2! S@.O<@!:+-<@1!_++0@I! 'Z=H<r1!g+P+@@+(I!*+C<H*!/(=-=/<@!G.(!D@<-=H)C!

&4d:<(d"2! S@.O<@!NH+(;I!_++0@I! _=@@!-Z+!J\!(+/+=Y+!ULS!H+b-!P=H-+(n!

&5d:<(d"2! S@.O<@!:+-<@1!_++0@I! >.!U:N!1-./01!1-=@@!C<--+(n!

&8d:<(d"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! ')(Y+!C.C+H-)CM!G(.C!O+-<!-.!<@DZ<!

2#d?+Od"2! S@.O<@!NH+(;I!_++0@I! N-Z<H.@!1h)++a+*!

24d?+Od"2! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! e+*;=H;!<H.-Z+(!.=@!1Z./0!

28d?+Od"2! S@.O<@!:+-<@1!_++0@I! o=H/!G.(P<(*1!/@.1+!-.!<(O=-(<;+dG(++!O.)H*<(I!

2&d?+Od"2! S@.O<@!NH+(;I!V<D+(! F<-=.H=H;!.=@!*+C<H*!=H!-Z+!C+*=)C!-+(C!

"2d?+Od"2! S@.O<@!:+-<@1!_++0@I! L=/0+@!1)DD.(-+*!OI!-+H-<-=Y+!1-<=H@+11!(+1-./0=H;!

&%d?+Od"2! S@.O<@!NH+(;I!_++0@I! L.!*(=Y=H;!1+<1.H!-Z=1!I+<(!
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Table 5: Global Commodity Research Publications - Past Topics* 
Date Publication Title 
&$d?+Od"2! S@.O<@!:+-<@1!_++0@I! :+-<@1!/I/@+!C.Y=H;!-.P<(*1!(+/.Y+(I!

&"d?+Od"2! S@.O<@!NH+(;I!_++0@I! A=@!=1!@=h)=*!C.H+I!

28dT<Hd"2! S@.O<@!NH+(;I!_++0@I! U=h)=*!;<1!-.!1-<I!+@+Y<-+*!

28dT<Hd"2! S@.O<@!:+-<@1!_++0@I! F+@<-=Y+!Y<@)+!O+-P++H!O<1+!C+-<@1!

"#dT<Hd"2! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! JD1=*+!-.!J,!H<-!;<1!Y.@!

"4dT<Hd"2! S@.O<@!NH+(;I!_++0@I! A=@!<;<=H1-!-Z+!NJF!

"6dT<Hd"2! S@.O<@!:+-<@1!_++0@I! ')-1!-.!<@)C=H=)C!.)-D)-!;@.O<@@I!

&%dT<Hd"2! S@.O<@!NH+(;I!_++0@I! F+<*I!G.(!c"Q::]-)n!

&%dT<Hd"2! S@.O<@!:+-<@1!_++0@I! '+H-(<@!O<H01!Z.@*!.H!-.!-Z+=(!;.@*!

&$dT<Hd"2! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! U..0=H;!O</0E!@..0=H;!G.(P<(*!

&$dT<Hd"2! S@.O<@!NH+(;I!_++0@I! AY+(1)DD@I!<H*!-=;Z-+(!/(+*=-!1D(++*!)D!(+G=H+(I!1Z)-*.PH1!

22d>+/d""! S@.O<@!NH+(;I!_++0@I! ,.Y+(+=;H!*+O-!/(=1=1!Z=-1!'A2!

"%d>+/d""! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! '.CC.*=-I!Z+*;=H;!=H!2&"2!

"6d>+/d""! S@.O<@!:+-<@1!_++0@I! L.C=H<@!D@<-=H)C!1)DD@I!=H/(+<1+1!H.-!-.!C<-+(=<@=a+!

"6d>+/d""! S@.O<@!NH+(;I!_++0@I! AVN'r1!_..*1-./0!

"2d>+/d""! S@.O<@!:+-<@1!_++0@I! L.-!<@@!lN!C<*+!+h)<@!G.(!;.@*!

&#d>+/d""! S@.O<@!NH+(;I!_++0@I! '<H!-Z+!](+H-d_`B!*=GG+(+H-=<@!/@.1+!=H!2&"2n!

&2d>+/d""! '.CC.*=-I!,-(<-+;=1-! 2&"2!'.CC.*=-I!A)-@..0!

&"d>+/d""! NH+(;I!,-(<-+;=1-! 2&"2!NH+(;I!A)-@..0!

&"d>+/d""! :+-<@1!,-(<-+;=1-! A)-@..0!2&"2!

&"d>+/d""! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! 2&"2!/.CC.*=-I!=H*+b!(+O<@<H/=H;!

22dL.Yd""! S@.O<@!NH+(;I!_++0@I! A=@!<-!Z+<(-!

"5dL.Yd""! S@.O<@!NH+(;I!_++0@I! e+<-!.H!G=(+!

&#dL.Yd""! S@.O<@!:+-<@1!_++0@I! :+-<@1!*+C<H*!Z.@*1!*+1D=-+!/.HG=*+H/+!*(.D!

&#ddL.Yd""! S@.O<@!NH+(;I!_++0@I! '.<@!G</+1!<!*.)O@+d_Z<CCI!

&"dL.Yd""! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! BH*+b!=HY+1-.(1!G./)1!.H!.=@!

&"dL.Yd""! S@.O<@!NH+(;I!_++0@I! U.P+(=H;!2&"2!J,!H<-)(<@!;<1!G.(+/<1-1!

2#dA/-d""! S@.O<@!:+-<@1!_++0@I! U+<*!O</0P<(*<-=.H!)H@=0+@I!-.!(+-)(H!

25dA/-d""! :U'q!:<H<;+*!BH*=/+1!JD*<-+! :U'q!:<H<;+*!BH*=/+1!JD*<-+!!

25dA/-d""! S@.O<@!NH+(;I!_++0@I! _`B!O</0P<(*<-=.H!1=;H<@1!c"&5!.=@!

28dA/-d""! '.CC.*=-I!>+(=Y<-=Y+1!BH1=;Z-1! '()*+!.=@!D)-1!.Y+(D(=/+*!

2"dA/-d""! S@.O<@!:+-<@1!_++0@I! V@<-=H)C!<-!-Z+!D<=H!-Z(+1Z.@*!

"#dA/-d""! S@.O<@!NH+(;I!_++0@I! L.(-Z!><0.-<!-<0+1!.H!L.(-Z!,+<!

"8dA/-d""! S@.O<@!:+-<@1!_++0@I! 'Z=H<M!.DD.(-)H=1-=/!.(!C<(;=H<@!/.DD+(!O)I+(n!

""dA/-d""! S@.O<@!NH+(;I!_++0@I! A=@!*+C<H*!1/+H<(=.1!G.(!2&"2!

&5dA/-d""! S@.O<@!NH+(;I!_++0@I! '@.1=H;!-=C+!G.(!;@.O<@!(+G=H+(1!

&5dA/-d""! S@.O<@!:+-<@1!_++0@I! 'I/@=/<@!1@.P*.PH!)HG.@*=H;m!D(=/+!1-<O=@=1<-=.H!=H!2&"2!

&$dA/-d""! '.CC.*=-I!V.(-G.@=.!:.H-Z@I! '.CC.*=-I!=H*+b!S(++01!

24d,+Dd""! S@.O<@!^11+-!^@@./<-=.H! ,Z.-;)H!Ps**=H;!
,.)(/+M!].G^!:+((=@@!UIH/Z!S@.O<@!'.CC.*=-I!F+1+<(/Z!
tV@+<1+!/.H-</-!)1!=G!I.)!P.)@*!@=0+!-.!(+/+=Y+!/.D=+1!.G!<HI!.G!-Z+!<O.Y+!
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Link to Definitions 
Macro 
Click here for definitions of commonly used terms. 
 
  
 

http://research1.ml.com/C?q=!eRgxBIUeoNORT6J7IWaCg
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!

Important Disclosures  
       
 

].G^!:+((=@@!UIH/Z!F+1+<(/Z!D+(1.HH+@!7=H/@)*=H;!-Z+!<H<@I1-719!(+1D.H1=O@+!G.(!-Z=1!(+D.(-9!(+/+=Y+!/.CD+H1<-=.H!O<1+*!)D.HE!<C.H;!.-Z+(!G</-.(1E!-Z+!.Y+(<@@!
D(.G=-<O=@=-I!.G!]<H0!.G!^C+(=/<!'.(D.(<-=.HE!=H/@)*=H;!D(.G=-1!*+(=Y+*!G(.C!=HY+1-C+H-!O<H0=H;!(+Y+H)+13!

].G^!:+((=@@!UIH/Z!S@.O<@!'(+*=-!F+1+<(/Z!<H<@I1-1!(+;)@<(@I!=H-+(</-!P=-Z!1<@+1!<H*!-(<*=H;!*+10!D+(1.HH+@!=H!/.HH+/-=.H!P=-Z!-Z+=(!(+1+<(/ZE!=H/@)*=H;!-.!
<1/+(-<=H!D(=/=H;!<H*!@=h)=*=-I!=H!-Z+!G=b+*!=H/.C+!C<(0+-13!  

 
Other Important Disclosures 
 

F+/=D=+H-1!PZ.!<(+!H.-!=H1-=-)-=.H<@!=HY+1-.(1!.(!C<(0+-!D(.G+11=.H<@1!1Z.)@*!1++0!-Z+!<*Y=/+!.G!-Z+=(!=H*+D+H*+H-!G=H<H/=<@!<*Y=1.(!O+G.(+!/.H1=*+(=H;!
=HG.(C<-=.H!=H!-Z=1!(+D.(-!=H!/.HH+/-=.H!P=-Z!<HI!=HY+1-C+H-!*+/=1=.HE!.(!G.(!<!H+/+11<(I!+bD@<H<-=.H!.G!=-1!/.H-+H-13!

BofA Merrill Lynch Global Research policies relating to conflicts of interest are described at http://www.ml.com/media/43347.pdf.!
"BofA Merrill Lynch" includes Merrill Lynch, Pierce, Fenner & Smith Incorporated ("MLPF&S") and its affiliates. Investors should contact their BofA 

Merrill Lynch representative or Merrill Lynch Global Wealth Management financial advisor if they have questions concerning this report.!
Information relating to Non-US affiliates of BofA Merrill Lynch and Distribution of Affiliate Research Reports:!
:UV?W,!*=1-(=O)-+1E!.(!C<I!=H!-Z+!G)-)(+!*=1-(=O)-+E!(+1+<(/Z!(+D.(-1!.G!-Z+!G.@@.P=H;!H.HdJ,!<GG=@=<-+1!=H!-Z+!J,!71Z.(-!H<C+M!@+;<@!H<C+9M!:+((=@@!UIH/Z!

7?(<H/+9M!:+((=@@!UIH/Z!'<D=-<@!:<(0+-1!7?(<H/+9!,^,m!:+((=@@!UIH/Z!7?(<H0G)(-9M!:+((=@@!UIH/Z!BH-+(H<-=.H<@!]<H0!U-*3E!?(<H0G)(-!](<H/Zm!:+((=@@!UIH/Z!7,.)-Z!^G(=/<9M!
:+((=@@!UIH/Z!,.)-Z!^G(=/<!7V-I9!U-*3m!:+((=@@!UIH/Z!7:=@<H9M!:+((=@@!UIH/Z!BH-+(H<-=.H<@!]<H0!U=C=-+*m!:UB!7J\9M!:+((=@@!UIH/Z!BH-+(H<-=.H<@m!:+((=@@!UIH/Z!7^)1-(<@=<9M!
:+((=@@!UIH/Z!Nh)=-=+1!7^)1-(<@=<9!U=C=-+*m!:+((=@@!UIH/Z!7e.H;!\.H;9M!:+((=@@!UIH/Z!7^1=<!V</=G=/9!U=C=-+*m!:+((=@@!UIH/Z!7,=H;<D.(+9M!:+((=@@!UIH/Z!7,=H;<D.(+9!V-+!
U-*3m!:+((=@@!UIH/Z!7'<H<*<9M!:+((=@@!UIH/Z!'<H<*<!BH/m!:+((=@@!UIH/Z!7:+b=/.9M!:+((=@@!UIH/Z!:+b=/.E!,^!*+!'uE!'<1<!*+!].@1<m!:+((=@@!UIH/Z!7^(;+H-=H<9M!:+((=@@!
UIH/Z!^(;+H-=H<!,^m!:+((=@@!UIH/Z!7T<D<H9M!:+((=@@!UIH/Z!T<D<H!,+/)(=-=+1!'.3E!U-*3m!:+((=@@!UIH/Z!7,+.)@9M!:+((=@@!UIH/Z!BH-+(H<-=.H<@!BH/.(D.(<-+*!7,+.)@!](<H/Z9m!
:+((=@@!UIH/Z!7`<=P<H9M!:+((=@@!UIH/Z!,+/)(=-=+1!7`<=P<H9!U-*3m!>,V!:+((=@@!UIH/Z!7BH*=<9M!>,V!:+((=@@!UIH/Z!U=C=-+*m!V`!:+((=@@!UIH/Z!7BH*.H+1=<9M!V`!:+((=@@!UIH/Z!
BH*.H+1=<m!:+((=@@!UIH/Z!7B1(<+@9M!:+((=@@!UIH/Z!B1(<+@!U=C=-+*m!:+((=@@!UIH/Z!7F)11=<9M!:+((=@@!UIH/Z!'B,!U=C=-+*E!:.1/.Pm!:+((=@@!UIH/Z!7`)(0+I!B3]39M!:+((=@@!UIH/Z!
p<-=(=C!]<H0!^3,3m!:+((=@@!UIH/Z!7`)(0+I!](.0+(9M!:+((=@@!UIH/Z!:+H0)@!>+ +(@+(!^3 3m!:+((=@@!UIH/Z!7>)O<=9M!:+((=@@!UIH/Z!BH-+(H<-=.H<@E!>)O<=!](<H/Zm!:UV?W,!
7o)(=/Z!(+D3!.GG=/+9M!:UV?W,!BH/.(D.(<-+*!o)(=/Z!(+D(+1+H-<-=Y+!.GG=/+m!:+((=@@!UIH/Z!7,D<=H9M!:+((=@@!UIH/Z!'<D=-<@!:<(0+-1!N1D<H<E!,3^3,3u3m!:+((=@@!UIH/Z!7](<a=@9M!
]<H0!.G!^C+(=/<!:+((=@@!UIH/Z!]<H/.!:)@-=D@.!,3^3!

`Z=1!(+1+<(/Z!(+D.(-!Z<1!O++H!<DD(.Y+*!G.(!D)O@=/<-=.H!<H*!=1!*=1-(=O)-+*!=H!-Z+!JH=-+*!\=H;*.C!-.!D(.G+11=.H<@!/@=+H-1!<H*!+@=;=O@+!/.)H-+(D<(-=+1!7<1!+</Z!=1!
*+G=H+*!=H!-Z+!()@+1!.G!-Z+!?=H<H/=<@!,+(Y=/+1!^)-Z.(=-I9!OI!:+((=@@!UIH/Z!BH-+(H<-=.H<@!<H*!]<H/!.G!^C+(=/<!,+/)(=-=+1!U=C=-+*!7]^,U9E!PZ=/Z!<(+!<)-Z.(=a+*!<H*!
(+;)@<-+*!OI!-Z+!?=H<H/=<@!,+(Y=/+1!^)-Z.(=-I!<H*!Z<1!O++H!<DD(.Y+*!G.(!D)O@=/<-=.H!<H*!=1!*=1-(=O)-+*!=H!-Z+!JH=-+*!\=H;*.C!-.!(+-<=@!/@=+H-1!7<1!*+G=H+*!=H!-Z+!()@+1!
.G!-Z+!?=H<H/=<@!,+(Y=/+1!^)-Z.(=-I9!OI!:+((=@@!UIH/Z!BH-+(H<-=.H<@!]<H0!U=C=-+*E!U.H*.H!](<H/ZE!PZ=/Z!=1!<)-Z.(=a+*!OI!-Z+!'+H-(<@!]<H0!.G!B(+@<H*!<H*!=1!1)Og+/-!-.!
@=C=-+*!(+;)@<-=.H!OI!-Z+!?=H<H/=<@!,+(Y=/+1!^)-Z.(=-I!v!*+-<=@1!<O.)-!-Z+!+b-+H-!.G!=-1!(+;)@<-=.H!OI!-Z+!?=H<H/=<@!,+(Y=/+1!^)-Z.(=-I!<(+!<Y<=@<O@+!G(.C!=-!.H!(+h)+1-m!
Z<1!O++H!/.H1=*+(+*!<H*!*=1-(=O)-+*!=H!T<D<H!OI!:+((=@@!UIH/Z!T<D<H!,+/)(=-=+1!'.3E!U-*3E!<!(+;=1-+(+*!1+/)(=-=+1!*+<@+(!)H*+(!-Z+!?=H<H/=<@!BH1-()C+H-1!<H*!
Nb/Z<H;+!^/-!=H!T<D<Hm!=1!*=1-(=O)-+*!=H!e.H;!\.H;!OI!:+((=@@!UIH/Z!7^1=<!V</=G=/9!U=C=-+*E!PZ=/Z!=1!(+;)@<-+*!OI!-Z+!e.H;!\.H;!,?'!<H*!-Z+!e.H;!\.H;!:.H+-<(I!
^)-Z.(=-Im!=1!=11)+*!<H*!*=1-(=O)-+*!=H!`<=P<H!OI!:+((=@@!UIH/Z!,+/)(=-=+1!7`<=P<H9!U-*3m!=1!=11)+*!<H*!*=1-(=O)-+*!=H!BH*=<!OI!>,V!:+((=@@!UIH/Z!U=C=-+*m!<H*!=1!=11)+*!
<H*!*=1-(=O)-+*!=H!,=H;<D.(+!OI!:+((=@@!UIH/Z!BH-+(H<-=.H<@!]<H0!U=C=-+*!7:+(/Z<H-!]<H09!<H*!:+((=@@!UIH/Z!7,=H;<D.(+9!V-+!U-*3!7'.CD<HI!F+;=1-(<-=.H!L.3f1!?!
&6#42N!<H*!"%#6&2##$>!(+1D+/-=Y+@I9!<H*!]<H0!.G!^C+(=/<!,=H;<D.(+!U=C=-+*!7:+(/Z<H-!]<H093!:+((=@@!UIH/Z!BH-+(H<-=.H<@!]<H0!U=C=-+*!7:+(/Z<H-!]<H09!<H*!
:+((=@@!UIH/Z!7,=H;<D.(+9!V-+!U-*3!<(+!(+;)@<-+*!OI!-Z+!:.H+-<(I!^)-Z.(=-I!.G!,=H;<D.(+3!:+((=@@!UIH/Z!Nh)=-=+1!7^)1-(<@=<9!U=C=-+*!7^]L!65!&&6!246!4%59E!^?,!
U=/+H1+!2$5"$2!D(.Y=*+1!-Z=1!(+D.(-!=H!^)1-(<@=<!=H!<//.(*<H/+!P=-Z!1+/-=.H!%""]!.G!-Z+!'.(D.(<-=.H1!^/-!2&&"!<H*!H+=-Z+(!=-!H.(!<HI!.G!=-1!<GG=@=<-+1!=HY.@Y+*!=H!
D(+D<(=H;!-Z=1!(+1+<(/Z!(+D.(-!=1!<H!^)-Z.(=1+*!>+D.1=-d`<0=H;!BH1-=-)-=.H!)H*+(!-Z+!]<H0=H;!^/-!"%5%!H.(!(+;)@<-+*!OI!-Z+!^)1-(<@=<H!V()*+H-=<@!F+;)@<-=.H!
^)-Z.(=-I3!L.!<DD(.Y<@!=1!(+h)=(+*!G.(!D)O@=/<-=.H!.(!*=1-(=O)-=.H!.G!-Z=1!(+D.(-!=H!](<a=@3!:+((=@@!UIH/Z!7>)O<=9!=1!<)-Z.(=a+*!<H*!(+;)@<-+*!OI!-Z+!>)O<=!?=H<H/=<@!
,+(Y=/+1!^)-Z.(=-I!7>?,^93!F+1+<(/Z!(+D.(-1!D(+D<(+*!<H*!=11)+*!OI!:+((=@@!UIH/Z!7>)O<=9!<(+!D(+D<(+*!<H*!=11)+*!=H!<//.(*<H/+!P=-Z!-Z+!(+h)=(+C+H-1!.G!-Z+!
>?,^!/.H*)/-!.G!O)1=H+11!()@+13!

:+((=@@!UIH/Z!7?(<H0G)(-9!*=1-(=O)-+1!-Z=1!(+D.(-!=H!S+(C<HI3!:+((=@@!UIH/Z!7?(<H0G)(-9!=1!(+;)@<-+*!OI!]<?=H3!
`Z=1!(+1+<(/Z!(+D.(-!Z<1!O++H!D(+D<(+*!<H*!=11)+*!OI!:UV?W,!<H*Q.(!.H+!.(!C.(+!.G!=-1!H.HdJ,!<GG=@=<-+13!:UV?W,!=1!-Z+!*=1-(=O)-.(!.G!-Z=1!(+1+<(/Z!(+D.(-!=H!

-Z+!J,!<H*!<//+D-1!G)@@!(+1D.H1=O=@=-I!G.(!(+1+<(/Z!(+D.(-1!.G!=-1!H.HdJ,!<GG=@=<-+1!*=1-(=O)-+*!-.!:UV?W,!/@=+H-1!=H!-Z+!J,3!^HI!J,!D+(1.H!(+/+=Y=H;!-Z=1!(+1+<(/Z!
(+D.(-!<H*!P=1Z=H;!-.!+GG+/-!<HI!-(<H1</-=.H!=H!<HI!1+/)(=-I!*=1/)11+*!=H!-Z+!(+D.(-!1Z.)@*!*.!1.!-Z(.);Z!:UV?W,!<H*!H.-!1)/Z!G.(+=;H!<GG=@=<-+13!

General Investment Related Disclosures:!
`Z=1!(+1+<(/Z!(+D.(-!D(.Y=*+1!;+H+(<@!=HG.(C<-=.H!.H@I3!L+=-Z+(!-Z+!=HG.(C<-=.H!H.(!<HI!.D=H=.H!+bD(+11+*!/.H1-=-)-+1!<H!.GG+(!.(!<H!=HY=-<-=.H!-.!C<0+!<H!.GG+(E!

-.!O)I!.(!1+@@!<HI!1+/)(=-=+1!.(!.-Z+(!G=H<H/=<@!=H1-()C+H-!.(!<HI!*+(=Y<-=Y+!(+@<-+*!-.!1)/Z!1+/)(=-=+1!.(!=H1-()C+H-1!7+3;3E!.D-=.H1E!G)-)(+1E!P<((<H-1E!<H*!/.H-(</-1!G.(!
*=GG+(+H/+193!`Z=1!(+D.(-!=1!H.-!=H-+H*+*!-.!D(.Y=*+!D+(1.H<@!=HY+1-C+H-!<*Y=/+!<H*!=-!*.+1!H.-!-<0+!=H-.!<//.)H-!-Z+!1D+/=G=/!=HY+1-C+H-!.Og+/-=Y+1E!G=H<H/=<@!1=-)<-=.H!
<H*!-Z+!D<(-=/)@<(!H++*1!.G!<HI!1D+/=G=/!D+(1.H3!BHY+1-.(1!1Z.)@*!1++0!G=H<H/=<@!<*Y=/+!(+;<(*=H;!-Z+!<DD(.D(=<-+H+11!.G!=HY+1-=H;!=H!G=H<H/=<@!=H1-()C+H-1!<H*!
=CD@+C+H-=H;!=HY+1-C+H-!1-(<-+;=+1!*=1/)11+*!.(!(+/.CC+H*+*!=H!-Z=1!(+D.(-!<H*!1Z.)@*!)H*+(1-<H*!-Z<-!1-<-+C+H-1!(+;<(*=H;!G)-)(+!D(.1D+/-1!C<I!H.-!O+!(+<@=a+*3!
^HI!*+/=1=.H!-.!D)(/Z<1+!.(!1)O1/(=O+!G.(!1+/)(=-=+1!=H!<HI!.GG+(=H;!C)1-!O+!O<1+*!1.@+@I!.H!+b=1-=H;!D)O@=/!=HG.(C<-=.H!.H!1)/Z!1+/)(=-I!.(!-Z+!=HG.(C<-=.H!=H!-Z+!
D(.1D+/-)1!.(!.-Z+(!.GG+(=H;!*./)C+H-!=11)+*!=H!/.HH+/-=.H!P=-Z!1)/Z!.GG+(=H;E!<H*!H.-!.H!-Z=1!(+D.(-3!

,+/)(=-=+1!<H*!.-Z+(!G=H<H/=<@!=H1-()C+H-1!*=1/)11+*!=H!-Z=1!(+D.(-E!.(!(+/.CC+H*+*E!.GG+(+*!.(!1.@*!OI!:+((=@@!UIH/ZE!<(+!H.-!=H1)(+*!OI!-Z+!?+*+(<@!>+D.1=-!
BH1)(<H/+!'.(D.(<-=.H!<H*!<(+!H.-!*+D.1=-1!.(!.-Z+(!.O@=;<-=.H1!.G!<HI!=H1)(+*!*+D.1=-.(I!=H1-=-)-=.H!7=H/@)*=H;E!]<H0!.G!^C+(=/<E!L3^393!BHY+1-C+H-1!=H!;+H+(<@!<H*E!
*+(=Y<-=Y+1E!=H!D<(-=/)@<(E!=HY.@Y+!H)C+(.)1!(=101E!=H/@)*=H;E!<C.H;!.-Z+(1E!C<(0+-!(=10E!/.)H-+(D<(-I!*+G<)@-!(=10!<H*!@=h)=*=-I!(=103!L.!1+/)(=-IE!G=H<H/=<@!=H1-()C+H-!.(!
*+(=Y<-=Y+!=1!1)=-<O@+!G.(!<@@!=HY+1-.(13!BH!1.C+!/<1+1E!1+/)(=-=+1!<H*!.-Z+(!G=H<H/=<@!=H1-()C+H-1!C<I!O+!*=GG=/)@-!-.!Y<@)+!.(!1+@@!<H*!(+@=<O@+!=HG.(C<-=.H!<O.)-!-Z+!
Y<@)+!.(!(=101!(+@<-+*!-.!-Z+!1+/)(=-I!.(!G=H<H/=<@!=H1-()C+H-!C<I!O+!*=GG=/)@-!-.!.O-<=H3!BHY+1-.(1!1Z.)@*!H.-+!-Z<-!=H/.C+!G(.C!1)/Z!1+/)(=-=+1!<H*!.-Z+(!G=H<H/=<@!
=H1-()C+H-1E!=G!<HIE!C<I!G@)/-)<-+!<H*!-Z<-!D(=/+!.(!Y<@)+!.G!1)/Z!1+/)(=-=+1!<H*!=H1-()C+H-1!C<I!(=1+!.(!G<@@!<H*E!=H!1.C+!/<1+1E!=HY+1-.(1!C<I!@.1+!-Z+=(!+H-=(+!
D(=H/=D<@!=HY+1-C+H-3!V<1-!D+(G.(C<H/+!=1!H.-!H+/+11<(=@I!<!;)=*+!-.!G)-)(+!D+(G.(C<H/+3!U+Y+@1!<H*!O<1=1!G.(!-<b<-=.H!C<I!/Z<H;+3!
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?)-)(+1!<H*!.D-=.H1!<(+!H.-!<DD(.D(=<-+!G.(!<@@!=HY+1-.(13!,)/Z!G=H<H/=<@!=H1-()C+H-1!C<I!+bD=(+!P.(-Z@+113!]+G.(+!=HY+1-=H;!=H!G)-)(+1!.(!.D-=.H1E!/@=+H-1!C)1-!
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Z--DMQQPPP3C@3/.CQC+*=<Q8$$843D*G3!

AGG=/+(1!.G!:UV?W,!.(!.H+!.(!C.(+!.G!=-1!<GG=@=<-+1!7.-Z+(!-Z<H!(+1+<(/Z!<H<@I1-19!C<I!Z<Y+!<!G=H<H/=<@!=H-+(+1-!=H!1+/)(=-=+1!.G!-Z+!=11)+(719!.(!=H!(+@<-+*!
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