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 Prolonged production shutdown — Not only damage to plants and 
equipment at both the automakers and their parts suppliers but also evacuation 
warnings stemming from radiation leaks at nuclear power plants and 
restrictions on electricity supply (rolling blackouts) imposed by Tokyo Electric 
Power are the major impediments to the restart of operations. Because of these 
unprecedented impacts, production shutdowns are likely to be prolonged, and 
we think in many cases production will not restart until end-March. 

 Genuine recovery from autumn onward — Because it will take time to 
eliminate bottlenecks for electronic components, etc., and to deal with electrical 
power problems, we think it is increasingly likely that a genuine recovery in 
automobile production will be pushed back to at least autumn 2011. 

 Parts causing bottlenecks — While only fragmentary information is available 
about bottlenecks to the recovery of production at individual companies, many 
firms are pointing to electronic components, rubber/resin-related products, 
metal castings, steel, and non-ferrous metals, etc. There also seem to be 
impacts from the impossibility of procuring from plants near the Fukushima 
Daiichi nuclear power plant, as well as the inability to retain staff due to the 
evacuation of residents from the area. 

 Electric power problem — TEPCO’s electric supply volume is unlikely to 
rebound substantially during the year, so production will have to be shifted to 
the Chubu region westward, where the supply of electric power is stable. In the 
Kanto area, which has electric supply problems, around-the-clock production is 
difficult, so the firms are unlikely to sustain two production shifts as before. FHI 
is heavily hit since its major facility is in Gunma Prefecture. Daihatsu and 
Mazda have been only slightly affected. Among the majors, Toyota has the 
capacity to absorb these blows to production. 
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As of March 21, most automakers have now had their plants shut down for 
upwards of 10 days as a result of the Tohoku Pacific Earthquake that struck on 
March 11 (Friday). This reflects not only damage to plants and equipment at 
both the automakers and their parts suppliers but also evacuation warnings 
stemming from radiation leaks at nuclear power plants and restrictions on 
electricity supply (rolling blackouts) imposed by Tokyo Electric Power. Because 
of these unprecedented impacts, production shutdowns are likely to be 
prolonged, and we think in many cases production will not restart until end-
March. Because it will take time to eliminate bottlenecks for electronic 
components, etc., and to deal with electrical power problems, we think it is 
increasingly likely that a genuine recovery in automobile production will be 
pushed back to at least autumn 2011. 

Plant shutdowns stem mainly from the following: (1) direct damage to buildings 
and equipment at parts plants in Tohoku and Kanto (solutions include repairing 
damage with assistance sent from other locations or, where this is impossible, 
through a time-consuming shift of production to other plants; production 
stoppages for microcontrollers and other specially designed electronic 
components are especially damaging, as these cannot be easily sourced from 
other suppliers); (2) ongoing difficulty in securing basic materials (steel, 
nonferrous metals, chemicals), making it impossible to resume production even 
if plants are undamaged; (3) short supplies of fuel (electricity, water, light/heavy 
oil); (4) employees’ inability to get to work owing to road damage and gasoline 
shortages; (5) logistics problems (road conditions, trucking arrangements, fuel 
supplies) that make it impossible to receive materials or ship finished products; 
(6) plant locations within the 30km evacuation zone surrounding the Fukushima 
nuclear plants; (7) electricity shortages and rolling blackouts, again making it 
impossible to resume production even if plants are undamaged. 

Full-scale resumption of production likely 
to take until at least autumn 
The only company that restarted production last week was MMC (on 
Wednesday, 16 March), whose production facilities are in the Chubu region 
(Okazaki plant, Pajero manufacturing) and the Chugoku region (Mizushima 
plant). However, on 23 March, the company will suspend production again due 
to difficulty procuring parts. 

This week, Suzuki and Mazda restarted production, albeit limited, on 22 March. 
Suzuki has restarted vehicle production at its major plant in Shizuoka 
Prefecture, but this is concentrated on work in progress on lines, so it continues 
to suspend engine production. With plants in Hiroshima Prefecture and 
Yamaguchi Prefecture, Mazda too has not experienced problems with its own 
facilities, but due to the disruption of the supply of steel sheet from Sumitomo 
Metal Industries, the restart of production could be limited.  

Automakers are desperately checking parts procurement, but taking into 
account the elimination of parts supply bottlenecks and the status of electric 
power supply, we think automobile production is unlikely to genuinely restart 
until autumn.. 

See Figure 1 for the current production status and future plans. 
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Figure 1. Details the status of each company’s operations and plans going forward 

Code Company Plant / Related company Location Main Products Post-earthquake Production （as of Mar.22 AM7:00）

7201 Nissan Iwaki Plant Fukushima prf,  Iwaki city, Izumi-cho VQ Engines 560,000 Suspending operation./ Continuing restoration activities. Small fires broke out at casting facilities but have been extinguished. Partial damage to buildings and equipment
Yokohama Plant Kanagawa prf,  Yokohama city Engines 484,000 （FY10/3） Resuming operations  partially from Monday, March 21（Announced Mar 20.） Production of parts for overseas manufacturing and repair parts. (Based on parts availability from suppliers.) 

Tochigi Plant Tochigi  prf,   Kawachi-gun,Kaminokawa-machi Cars 220,000 Resuming operations partiality from Thursday, March 24. （Announced Mar 20.） Vehicle production is planned to resume, while inventory of supplies lasts. 
Oppama Plant Kanagawa prf,  Yokosuka city  Kanagawa-ku Cars 430,000 （Max　480,000） Resuming operations partiality from Thursday, March 24. （Announced Mar 20.） Vehicle production is planned to resume, while inventory of supplies lasts. 
Kyushu Plant Fukuoka prf,  Miyako-gun, Kanda-machi Cars 430,000 （Max　530,000） Resuming operations partiality from Thursday, March 24. （Announced Mar 20.） Vehicle production is planned to resume, while inventory of supplies lasts. 

7222 Nissan Shatai , Shounan Plant Kanagawa prf,  Hiratsuka city Cars 300,000 Resuming operations partiality from Thursday, March 24. （Announced Mar 20.） Vehicle production is planned to resume, while inventory of supplies lasts. 
Nissan Shatai Kyusyu Fukuoka prf,  Miyako-gun, Kanda-machi Cars Resuming operations partiality from Thursday, March 24. （Announced Mar 20.） Vehicle production is planned to resume, while inventory of supplies lasts. 

7263 Aichi Machine Industry Aichi prf, Nagoya city Engines, MT Same as Nissan (Not released)

JATOCO Shizuoka prf,  Fuji city Transmissions Suspending operation from Mar 16. Partial damage to buildings and equipment on Fuji plant and Fujinomiya plant by the earthquake in Shizuoka on Mar 15.
Others Hitachi-port(Ibaraki prf) :1300units tsunami damage

Miyagi service center:　1000units  tsunami damage

7202 Isuzu Fujisawa Plant Kanagawa prf,  Fujisawa city Trucks Suspending operations until Wednesday, Mar 23（Announced Mar.18） Shutdown period was extended until Mar 23 from 18.（Announced Mar.18）
Tochigi  Plant Tochigi  prf,  Tochigi  city Engines Suspending operations until Wednesday, Mar 23（Announced Mar.18）
Isuzu Engine Manufacturiing Hokkaido Hokkaido Tomakomai city Small engines Same as Isuzu (Not released)

5605 I Metal Technology, Tsuchiura Factory Ibaraki prf,  Tsuchiura City Casting product Shut down operations （Announced Mar.15） No major damage（Announced Mar.15）
I Metal Technology, Kita Ibaraki Plant Ibaraki prf,  Kita Ibaraki City Casting product Shut down operations （Announced Mar.15） No major damage（Announced Mar.15）
I Metal Technology, Kitakami Plant Iwate prf,  TKitakami City Cylinder heads Shut down operations （Announced Mar.15） No major damage（Announced Mar.15）

5641 TDF Miyagi prf,  Shibata-gun Casting product ,Front Axel connecting rod Shut down operations （Announced Mar.14） Broke out  1line at Heat Treatment Plant （Announced Mar.14）
7233 Jidosha Buhin Kogyo, Ebina Plant Kanagawa prf,  Ebina city Engines, power train parts NA（Announced Mar.16） No major damage（Announced Mar.16）

Jidosha Buhin Kogyo, Mooka Plant Tochigi  prf,   Mooka city Engines, power train parts NA（Announced Mar.16） No major damage（Announced Mar.16）

7203 Toyota Toyota Plant (Honsha Plant) Aichi prf, Toyota city Forged parts, Parts for HVs Suspending operations until Friday, Mar 25（Announced Mar.22） Rreplacement parts: Resuming production from March 17.

Motomachi Plant Aichi prf, Toyota city Cars 80,000 （CY09） Suspending operations until Friday, Mar 25（Announced Mar.22） Overseas manufacturing parts:Resuming production from March 21.
Kamigo Plant Aichi prf, Toyota city Engines Suspending operations until Friday, Mar 25（Announced Mar.22） Shutdown period was extended until Mar 25 from 22.（Announced Mar.22）
Takaoka Plant Aichi prf, Toyota city Cars 267,000 （CY09） Suspending operations until Friday, Mar 25（Announced Mar.22）
Miyoshi Plant Aichi prf, Toyota city Power train parts  Parts Suspending operations until Friday, Mar 25（Announced Mar.22）
Tsutsumi Plant Aichi prf, Toyota city Cars 374,000 （CY09） Suspending operations until Friday, Mar 25（Announced Mar.22）
Myochi Plant Aichi prf, Toyota city Suspension components Suspending operations until Friday, Mar 25（Announced Mar.22）
Shimoyama Plant Aichi prf, Toyota city Engines Suspending operations until Friday, Mar 25（Announced Mar.22）
Kinu-ura Plant Aichi prf, Toyota city Powertrain parts Suspending operations until Friday, Mar 25（Announced Mar.22）
Tahara Plant Aichi prf, Toyota city Cars, Engines 321,000 （CY09） Suspending operations until Friday, Mar 25（Announced Mar.22）
Teiho Plant Aichi prf, Toyota city Machinery equipment, Mold Operate (from March 14)
Hirose Plant Aichi prf, Toyota city IC,Electronic control unit Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Motor Kyushu　Miyata Plant Fukuoka prf,  Wakamiya city Cars 430,000 285,000（CY09） Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Motor Kyushu　Kanda Plant Fukuoka prf,  Miyako-gun Engines,Cast, Machining 220,000 Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Motor Kyushu　Kokura Plant Fukuoka prf,  kitakyushu city Trans axle for HV Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Motor Hokkaido Hokkaido, Tomakomai city Transmissions Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Motor Tohoku Miyagi prf,  Kurokawa-gun Brake, Suspension parts Suspending operations until Friday, Mar 25（Announced Mar.22）

7223 Kanto Auto Higashi-fujiPlant Shizuoka prf,  Suzono city Cars Suspending operations until Friday, Mar 25（Announced Mar.22）
Kanto Auto Iwate Plant Iwate prf,  Isawa-gun Cars Suspending operations until Friday, Mar 25（Announced Mar.22） Partial damage to equipment, but no serious damage.

7221 Toyota Auto Body Fujimatsu Plant Aichi prf, Kariya city Cars Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Auto Body Inabe Plant Mie prf, Inabe city Cars Suspending operations until Friday, Mar 25（Announced Mar.22）
Toyota Auto Body Yoshiwara Plant Aichi prf, Toyota city Cars Suspending operations until Friday, Mar 25（Announced Mar.22）
Central Motors Miyagi prf,  Kurokawa-gun Cars Suspending operations until Friday, Mar 25（Announced Mar.22） Shut down operations.

6201 Toyota Industries Corporation, Obu plant Aichi prf, Obu plant Suspending operations until Friday, Mar 25（Announced Mar.22）
Primearth EV Energy, Kosai factory Shizuoka prf,  Kosai city Batteries for HVs Same as Toyota (Not released)

Primearth EV Energy, Miyagi factory Miyagi prf,  Kurokawa-gun Batteries for HVs (Jan 2010-) Same as Toyota (Not released)

7205 Hino Hino Plant Tokyo Hino city Trucks Suspending operations until Friday, Mar 23（Announced Mar.22） Production suspension  was extended until Mar 23 from 22.（Announced Mar.22）
Hamura Plant Tokyo hamura city Light Trucks Suspending operations until Saturday, Mar 26（Announced Mar.22）
Nitta Plant Gunma prf,  Ota city Engines Suspending operations  until Friday, Mar 25（Announced Mar.22）

7261 Mazda Honsha Plant Hiroshima prf,  Aki-gun Cars Resuming operations partiality on Tuesday, March 22. （Announced Mar 18.） All factories did a shutdown until March 21.
Hofu Plant Yamaguchi prf,  Hofu city Cars Resuming operations partiality on Tuesday, March 22. （Announced Mar 18.） Resuming production at both plants:Replacement parts, parts for overseas production and vehicles.

7262 Daihatsu Ikeda Plant Osaka  Ikeda city Cars,Press parts Suspending operations until  Thursday, March 24（Announced Mar.22） Production suspension  was extended until Mar 24 from 22.（Announced Mar.22）
Shiga (Ryuo) Plant Shiga prf,   Gamou-gun Cars, Engines,TM Suspending operations until  Thursday, March 24（Announced Mar.22）
Kyoto Plant Kyoto Otokuni-gun Cars Suspending operations until  Thursday, March 24（Announced Mar.22）
Daihatsu Kyushu /Ohita Plant (Nakatsu Plant)Ohita prf,  Nakatsu city Cars Resuming operations partially from Tuesday, March 22（Announced Mar.18） Resuming production at Nakatsu factory(plant-1) on Mar 22.
Daihatsu Kyushu /Kurume Plant Fukuoka prf,  kurume city Engines, Suspending operations until  Thursday, March 24（Announced Mar.22）

7267 Honda Saitama Plant, Sayama factory Saitama prf,  Sayama city Cars 340,000 （CY09） Suspending operations until Wednesday, Mar 23（Announced Mar.18）
Saitama Plant, Ogawa factory Saitama prf,  Sayama city Engine parts etc Suspend shipments of overseas production parts from Mar 16 according to Nikkan Kogyo Shimbun's article on Mar 17.
Suzuka Plant Mie prf,  Suzuka city Cars 390,000 （FY3/10） Suspending operations until Wednesday, Mar 23（Announced Mar.18）
Tochigi Plant Tochigi  prf,   Mohka city Engine parts etc Suspending operations until Wednesday, Mar 23（Announced Mar.18） Partial damage to buildings.
Hamamatsu Plant Shizuoka prf,  Hamamatsu city Transmissions 610,000 (FY3/09) Suspending operations until Wednesday, Mar 23（Announced Mar.18）
Kumamoto Plant Kumamto prf,  Kikuchi-gun Large-size motorcycles Suspending operations until Wednesday, Mar 23（Announced Mar.18）
Others Postpone the New Fit shuttle briefing.

7269 Suzuki TakatsukaPlant Shizuoka prf,  Hamamatsu City 2W Engines Suspending operations until Wednesday, Mar 23（Announced Mar.18） All factories did a shutdown until March 20.

Kosai Plant Shizuoka prf,  Kosai-shi Cars Operate partly on Mar 22 and 23 （Announced Mar.18）
Iwata Plant Shizuoka prf, Iwata-shi Cars Operate partly on Mar 22 and 23 （Announced Mar.18）
Toyokawa Plant Aichi prf,   Toyokawa city 2W, outboard engine Operate partly on Mar 22 and 23 （Announced Mar.18） Motorcycles assembling:Operate/ Outboard motor assembling:Suspend

Sagara Plant Shizuoka prf, Makinohara city Engines, Cars Operate partly on Mar 22 and 23 （Announced Mar.18） Passenger car assembling:Operate/ Automobile engines assembling :Suspend
Osuka Plant Shizuoka prf,  Kakegawa city Forged parts Operate partly on Mar 22 and 23 （Announced Mar.18）

7270 FHI Honsha Plant Gunma prf,  Ota city Mini vehicles Suspending operations until rom Thursday, March 24. （Announced Mar 21.） Production suspension was extended until Mar 24 from 22.（Announced Mar21.）
Yajima Plant Gunma prf,  Ota city Cars Suspending operations until rom Thursday, March 24. （Announced Mar 21.）
Kita Plant Gunma prf,  Ota city Parts Suspending operations until rom Thursday, March 24. （Announced Mar 21.） Restart production respectively: parts for overseas production onMar 23 and production of spare parts on Mar 24.

Oizumi Plant Gunma prf,  Oizumi city Engines, TM Suspending operations until rom Thursday, March 24. （Announced Mar 21.） Aerospace and Eco Technologies : normal operation from Mar 14. Industrial Products: normal operation from mar 15.
Isesaki Plant Gunma prf,  Isesaki city  Parts Suspending operations until rom Thursday, March 24. （Announced Mar 21.）

Production capacity
(units/year)

Source: Company data, Citi Investment Research and Analysis 
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Parts causing bottlenecks 
While only fragmentary information is available concerning the parts that are 
bottlenecking the resumption of production for individual automakers, in this 
section we provide several specific situations. 

1) Electronic components – In our discussions with management, many 
companies cited electronic components as the primary supply bottleneck. 
Because plants are specially certified based on the specifications of each 
company, the production of microcomputers is not easily shifted to other 
facilities. As microcomputers are used in many very important parts, including 
engine control systems, brake control systems, and navigation systems, the 
restart of automobile production could be substantially delayed if the reopening 
of these plants is pushed back. 

2) Rubber/resin-related parts – Rubber/resin-based parts are causing 
bottlenecks because of the suspension of operations at materials plants in 
quake-stricken areas, and in some cases secondary parts makers have also 
suspended production. 

3) Castings – There are cases of facilities being damaged, so the restoration of 
machinery/facilities will take time. 

4) Steel/non-ferrous metals – Sumitomo Metal Industries has shut down 
operations at its Kajima works, affecting steel procurement in some cases. 

The production of an automobile requires 20,000-30,000 parts, and the severe 
impact from the quake means that there could be plans that cannot resume 
production even at the start of April. There also seem to be impacts from the 
impossibility of procuring from plants near the Fukushima Daiichi nuclear power 
plant, as well as the inability to retain staff due to the evacuation of residents 
from the area. 

Considering the electric power supply 
situation in the Kanto region, stable 
production requires a shift to the Chubu 
region westward 
 
Even if parts makers resume production, TEPCO’s electric power supply 
volume is unlikely to recover significantly during the year, so stable production 
will require the manufacture of key parts to be shifted to the Chubu region 
westward, where the electric power supply is stable. As for the Kanto region 
and the Tohoku region, where electric power supply is a problem, around-the-
clock production will naturally be difficult, and we think production on two shifts 
as before is probably unsustainable. 

The automobile makers with few factors (eg, electric power) that are squeezing 
operations at major plants are: Daihatsu, which has long been based in Osaka 
(vehicle production plants in Osaka, Saga, and Oita), Hiroshima-based Mazda 
(plants in Hiroshima and Yamaguchi prefectures), Suzuki (Shizuoka Prefecture), 
MMC (Aichi and Okayama Prefectures), and Toyota, with its home in Aichi 
Prefecture (plants in Aichi Prefecture and Fukuyama Prefecture). If these 
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automobile makers shift to parts plants located in the Chubu region westward 
for the procurement of parts that are difficult to acquire in Kanto and Tohoku, we 
think production could be restored relatively quickly. Individual automobile 
makers have been diligently determining the parts for which suppliers/supply 
areas can be easily changed and those that cannot, and we think decisions will 
have to be made quickly because of the time required for certifying plants for 
the production of electronic components, etc. 

Meanwhile, FHI (Gunma Prefecture), Isuzu (Kanagawa, Tochigi), and Hino 
(Tokyo, Gunma) have major plants only in the Kanto area, so they are probably 
being greatly affected by the electric power supply problem. Specifically, FHI, 
which had been operating at full production because of brisk shipments of the 
Legacy, etc., has likely experienced a sizable drop in its utilization rate. Truck-
makers Isuzu and Hino have long been producing chassis on one shift, so the 
degree of decline in their utilization rate will probably be small. However, the 
production of engines for vehicles assembled in Thailand and Indonesia, for 
which demand has been brisk, is likely to be affected, and we think the impact 
from this is large. 

Nissan is probably contemplating shifting production to its Kyushu plant, and 
Honda to its Suzuka plant. However, in Nissan’s case, shifting production away 
from its Ibaraki plant, which produces luxury models, will be difficult. Another 
bottleneck for Nissan is that there is no alternative facility for the Iwaki plant, 
which produces V-6 engines. Honda plans to start producing mini vehicles at its 
Suzuka plant in 2012, so it is possible that it will not be able fully take on 
production from the Saitama plant. 

 

With a heavy presence in the Kanto 
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Figure 2. Domestic production facilities of Auto makers 

【Tokyo】
 Hino (Hino/Hamura factory)

【Saitama】
 Honda (Saitama factory)

【Tochigi】
 Honda (Tochigi factory)
 Nissan (Tochigi factory)
 Isuzu (Tochigi factory)

【Fukushima】
 Nissan(Iwaki factory)

【Gunma】
 FHI (Gunma factory)
 Hino (Nitta factory) 【Miyagi】

 Toyota (Toyota Tohoku)
 Toyota (Central Motor)
 Toyota (PEVE)

【Iwate】
 Toyota (Kanto Auto Works)

【Hokkaido】
 Toyota (Toyota Hokkaido)

【Aichi】
 Toyota (Takaoka/Tsutsumi/Tahara factory, etc.)
 MMC (Okazaki factory)

【Shizuoka】
 Suzuki (Iwata/Kosai/Sagara factory, etc.)
 Yamaha Motor (Iwata main factory, etc.)
 Honda (Hamamatsu factory, etc.)

【Shiga】
 Daihatsu (Shiga/Kagami factory)
 MMC (Shiga factory)

【Mie】
 Honda (Suzuka factory)

【Yamaguchi】
 Mazda (Hofu factory)

【Hiroshima】
 Mazda (Ujina factory)

【Okayama】
 MMC(Mizushima factory)

【Osaka】
 Daihatsu (Ikeda factory)

【Hyogo】
 Daihatsu (Tada factory)

【Kumamoto】
 Honda (Kumamoto factory)

【Kyoto】
 Daihatsu (Kyoto factory)
 MMC (Kyoto factory)

【Ohita】
 Daihatsu (Ohita Nakatsu factory)

【Fukuoka】
 Nissan (Kyushu factory)
 Toyota (Toyota Kyushu)
 Daihatsu (Kurume factory)

 
Source: Company data, Citi Investment Research and Analysis 
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Risk stocks, 10% or less for Medium-Risk stocks, 15% or less for High-Risk stocks, and 20% or less for Speculative stocks). 

Investment ratings are determined by the ranges described above at the time of initiation of coverage, a change in investment and/or risk rating, or a change in target 
price (subject to limited management discretion). At other times, the expected total returns may fall outside of these ranges because of market price movements 
and/or other short-term volatility or trading patterns. Such interim deviations from specified ranges will be permitted but will become subject to review by Research 
Management. Your decision to buy or sell a security should be based upon your personal investment objectives and should be made only after evaluating the stock's 
expected performance and risk. 

NON-US RESEARCH ANALYST DISCLOSURES 
Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global Markets 
Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member organization and therefore 
may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public appearances and trading securities 
held by a research analyst account. The legal entities employing the authors of this report are listed below: 

Citigroup Global Markets Japan Inc. Noriyuki Matsushima; Manabu Hagiwara 

OTHER DISCLOSURES 

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and may act as 
principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been recommended in the 
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Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities transactions in a manner inconsistent 
with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal basis. 

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other obligations of any 
insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal amount invested. Although 
information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its accuracy and it may be incomplete and 
condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and completeness of the disclosures made in the Important 
Disclosures section of the Product. The Firm's research department has received assistance from the subject company(ies) referred to in this Product including, but 
not limited to, discussions with management of the subject company(ies). Firm policy prohibits research analysts from sending draft research to subject companies. 
However, it should be presumed that the author of the Product has had discussions with the subject company to ensure factual accuracy prior to publication. All 
opinions, projections and estimates constitute the judgment of the author as of the date of the Product and these, plus any other information contained in the Product, 
are subject to change without notice. Prices and availability of financial instruments also are subject to change without notice. Notwithstanding other departments 
within the Firm advising the companies discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi 
Investment Research & Analysis (CIRA) does not set a predetermined frequency for publication, if the Product is a fundamental research report, it is the intention 
of CIRA to provide research coverage of the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods 
and capacity constraints. The Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any 
decision to purchase securities mentioned in the Product must take into account existing public information on such security or any registered prospectus. 

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the reporting 
requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign companies are generally not 
subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of some foreign companies may be less liquid 
and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate movements may have an adverse effect on the value of an 
investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net dividends to ADR investors are estimated, using withholding tax rates 
conventions, deemed accurate, but investors are urged to consult their tax advisor for exact dividend computations. Investors who have received the Product from the 
Firm may be prohibited in certain states or other jurisdictions from purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant 
for additional details. Citigroup Global Markets Inc. takes responsibility for the Product in the United States. Any orders by US investors resulting from the information 
contained in the Product may be placed only through Citigroup Global Markets Inc. 

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. Incorporated (Morgan Stanley) research reports may be 
available about the companies that are the subject of this Citi Investment Research & Analysis (CIRA) research report. Ask your Financial Advisor or use 
smithbarney.com to view any available Morgan Stanley research reports in addition to CIRA research reports. 
Important disclosure regarding the relationship between the companies that are the subject of this CIRA research report and Morgan Stanley Smith Barney LLC and 
its affiliates are available at the Morgan Stanley Smith Barney disclosure website at www.morganstanleysmithbarney.com/researchdisclosures. 
The required disclosures provided by Morgan Stanley and Citigroup Global Markets, Inc. on Morgan Stanley and CIRA research relate in part to the separate 
businesses of Citigroup Global Markets, Inc. and Morgan Stanley that now form Morgan Stanley Smith Barney LLC, rather than to Morgan Stanley Smith Barney LLC 
in its entirety. For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and 
https://www.citigroupgeo.com/geopublic/Disclosures/index_a.html. 
This CIRA research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was conducted by the same 
person who reviewed this research report on behalf of CIRA. This could create a conflict of interest. 

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed by.  The Product is 
made available in Australia through Citigroup Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of the ASX Group and 
regulated by the Australian Securities & Investments Commission.  Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  The Product is made available in Australia 
to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty Limited provides all financial product 
advice to Australian Private Banking wholesale clients through bankers and relationship managers.  If there is any doubt about the suitability of investments held in 
Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia.  Citigroup companies may compensate affiliates and their 
representatives for providing products and services to clients.  The Product is made available in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is 
regulated by CVM - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC - Associação dos Analistas e Profissionais de Investimento do 
Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento.  Av. Paulista, 1111 - 11º andar - CEP. 01311920 - São Paulo - SP.  If the 
Product is being made available in certain provinces of Canada by Citigroup Global Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the 
Product.  Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J 2M3.  This product is available in Chile through Banchile Corredores de Bolsa 
S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is 
made available in France by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  1-5 Rue Paul Cézanne, 8ème, 
Paris, France.  If the Product is made available in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Ltd., it is attributable to Citigroup Global Markets Asia 
Ltd., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong.  Citigroup Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures 
Commission.  If the Product is made available in Hong Kong by The Citigroup Private Bank to its clients, it is attributable to Citibank N.A., Citibank Tower, Citibank 
Plaza, 3 Garden Road, Hong Kong.  The Citigroup Private Bank and Citibank N.A. is regulated by the Hong Kong Monetary Authority.  The Product is made available 
in India by Citigroup Global Markets India Private Limited, which is regulated by Securities and Exchange Board of India.  Bakhtawar, Nariman Point, Mumbai 400-
021.  The Product is made available in Indonesia through PT Citigroup Securities Indonesia.  5/F, Citibank Tower, Bapindo Plaza, Jl. Jend. Sudirman Kav. 54-55, 
Jakarta 12190.  Neither this Product nor any copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian 
residents except in compliance with applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in 
this Product have not been registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws 
and regulations, and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances 
which constitute an offer within the meaning of the Indonesian capital market laws and regulations.  The Product is made available in Israel through Citibank NA, 
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel.   The Product is made available 
in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  Foro Buonaparte 16, Milan, 20121, Italy.  The Product 
is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities and Exchange Surveillance 
Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange.  Shin-Marunouchi Building, 1-5-1 Marunouchi, Chiyoda-
ku, Tokyo 100-6520 Japan. If the Product was distributed by Nikko Cordial Securities Inc. it is being so distributed under license.  In the event that an error is found in 
an CGMJ research report, a revised version will be posted on the Firm's Global Equities Online (GEO) website.  If you have questions regarding GEO, please call (81 
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3) 6270-3019 for help.   The Product is made available in Korea by Citigroup Global Markets Korea Securities Ltd., which is regulated by the Financial Services 
Commission, the Financial Supervisory Service and the Korea Financial Investment Association (KOFIA). Citibank Building, 39 Da-dong, Jung-gu, Seoul 110-180, 
Korea.   KOFIA makes available registration information of research analysts on its website.  Please visit the following website if you wish to find KOFIA registration 
information on research analysts of Citigroup Global Markets Korea Securities 
Ltd.  http://dis.kofia.or.kr/fs/dis2/fundMgr/DISFundMgrAnalystPop.jsp?companyCd2=A03030&pageDiv=02.  The Product is made available in Malaysia by Citigroup 
Global Markets Malaysia Sdn Bhd, which is regulated by Malaysia Securities Commission.  Menara Citibank, 165 Jalan Ampang, Kuala Lumpur, 50450.  The Product 
is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero Banamex ("Accival") which is a wholly 
owned subsidiary of Citigroup Inc. and is regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col. Juarez, 06600 Mexico, D.F.  In New Zealand the 
Product is made available through Citigroup Global Markets New Zealand Ltd. (Company Number 604457), a Participant of the New Zealand Exchange Limited and 
regulated by the New Zealand Securities Commission.  Level 19, Mobile on the Park, 157 Lambton Quay, Wellington.  The Product is made available in Pakistan by 
Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, 
P.O. Box 4889, Karachi-74200.  The Product is made available in the Philippines through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which 
is regulated by the Philippines Securities and Exchange Commission. 20th Floor Citibank Square Bldg. The Product is made available in Poland by Dom Maklerski 
Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by Komisja Nadzoru Finansowego.  Dom Maklerski Banku Handlowego S.A. 
ul.Senatorska 16, 00-923 Warszawa.  The Product is made available in the Russian Federation through ZAO Citibank, which is licensed to carry out banking activities 
in the Russian Federation in accordance with the general banking license issued by the Central Bank of the Russian Federation and brokerage activities in 
accordance with the license issued by the Federal Service for Financial Markets.  Neither the Product nor any information contained in the Product shall be 
considered as advertising the securities mentioned in this report within the territory of the Russian Federation or outside the Russian Federation.  The Product does 
not constitute an appraisal within the meaning of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the 
Russian Federation.  8-10 Gasheka Street, 125047 Moscow.  The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd., a 
Capital Markets Services Licence holder, and regulated by Monetary Authority of Singapore.  1 Temasek Avenue, #39-02 Millenia Tower, Singapore 039192.  The 
Product is made available by The Citigroup Private Bank in Singapore through Citibank, N.A., Singapore branch, a licensed bank in Singapore that is regulated by 
Monetary Authority of Singapore. This report is distributed in Singapore by Citibank Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides 
no independent research or analysis of the substance or in preparation of this report. Please contact your Citigold//Citigold Private Client Relationship Manager in 
CSL if you have any queries on or any matters arising from or in connection with this report.   Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of 
South Africa (company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets 
(Pty) Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board.  The investments and services 
contained herein are not available to private customers in South Africa.  The Product is made available in Spain by Citigroup Global Markets Limited, which is 
authorised and regulated by Financial Services Authority.  29 Jose Ortega Y Gassef, 4th Floor, Madrid, 28006, Spain.  The Product is made available in Taiwan 
through Citigroup Global Markets Taiwan Securities Company Ltd., which is regulated by Securities & Futures Bureau. No portion of the report may be reproduced or 
quoted in Taiwan by the press or any other person. 14 and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan. If the Product is related to non-Taiwan listed securities, 
neither the Product nor any information contained in the Product shall be considered as advertising the securities or making recommendation of the securities.  The 
Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the Securities and Exchange Commission of Thailand.  18/F, 
22/F and 29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand.  The Product is made available in Turkey through Citibank AS which is regulated 
by Capital Markets Board.  Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294 Levent, Istanbul, Turkey.  In the U.A.E, these materials (the "Materials") are 
communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an entity registered in the Dubai International Financial Center ("DIFC") and licensed and 
regulated by the Dubai Financial Services Authority ("DFSA" to Professional Clients and Market Counterparties only and should not be relied upon or distributed to 
Retail Clients. A distribution of the different CIRA ratings distribution, in percentage terms for Investments in each sector covered is made available on 
request.  Financial products and/or services to which the Materials relate will only be made available to Professional Clients and Market Counterparties.  The Product 
is made available in United Kingdom by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  This material may relate 
to investments or services of a person outside of the UK or to other matters which are not regulated by the FSA and further details as to where this may be the case 
are available upon request in respect of this material.  Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB.  The Product is made available in United 
States by Citigroup Global Markets Inc, which is a member of FINRA and registered with the US Securities and Exchange Commission. 388 Greenwich Street, New 
York, NY 10013.   Unless specified to the contrary, within EU Member States, the Product is made available by Citigroup Global Markets Limited, which is regulated 
by Financial Services Authority.  
Pursuant to Comissão de Valores Mobiliários Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship with the 
subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a commercial relationship 
with the subject company.  
Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of publication 
or distribution of investment research. The policy applicable to CIRA's Products can be found at www.citigroupgeo.com.   
Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific 
transactions or recommendations.   
The Product may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers.  The Product is not to be 
construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.  
Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get back less 
than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount invested. Certain 
investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject to change. If in doubt, 
investors should seek advice from a tax adviser.  The Product does not purport to identify the nature of the specific market or other risks associated with a particular 
transaction.  Advice in the Product is general and should not be construed as personal advice given it has been prepared without taking account of the objectives, 
financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice, consider the appropriateness of the advice, having 
regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the client's responsibility to obtain the relevant offer document for 
the product and consider it before making a decision as to whether to purchase the product. 
CIRA concurrently disseminates its research via proprietary and non-proprietary electronic distribution platforms. Periodically, individual analysts may also opt to 
circulate research to one or more clients by email. Such email distribution is discretionary and is done only after the research has been disseminated via the 
aforementioned distribution channels. 

© 2011 Citigroup Global Markets Inc. Citi Investment Research & Analysis is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks 
and service marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication, 
redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on a 
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website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the Product is 
intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced information is the 
exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any other MSCI intellectual 
property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is provided on an "as is" basis. The 
user assumes the entire risk of any use made of this information. MSCI, its affiliates and any third party involved in, or related to, computing or compiling the 
information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any of 
this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third party involved in, or related to, computing or compiling 
the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital International and the MSCI indexes are services marks of MSCI and its 
affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The Product may provide the addresses of, or contain hyperlinks to, websites. 
Except to the extent to which the Product refers to website material of the Firm, the Firm has not reviewed the linked site. Equally, except to the extent to which the 
Product refers to website material of the Firm, the Firm takes no responsibility for, and makes no representations or warranties whatsoever as to, the data and 
information contained therein. Such address or hyperlink (including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience 
and information and the content of the linked site does not in anyway form part of this document. Accessing such website or following such link through the Product or 
the website of the Firm shall be at your own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website. 

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST 

 


