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How will China handle the trade war

The US is set to impose a 25% tariff on US$200bn of Chinese exports as early
as this month. China has loosened monetary and fiscal policies, which led to a
pickup of the housing cycle recently. We think the trade war will hurt China's
exports, but not be damaging enough for China to agree with all the terms that
the US demands.
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Figure 1: US prefers to tax non-
consumer goods, and goods with
low China import share

Source: Deutsche Bank
Note: Please refer to page 6-7 for detailed discussion on the model
and how to interpret the results.

Figure 2: Tariffs will start to hit US
consumers

Source: Deutsche Bank

China may wait to observe how the new round of tariffs will affect the US. The
trade war so far has had little impact on US consumers, but our analysis shows
this may change soon. We built a quantitative model to explore how the US
government picked Chinese export products in three rounds of tariffs announced
this year. So far the US government avoided to impose tariffs on (1) consumer
goods (2) goods with high China import share. Hence the damage on the US is
less visible.

The coming round of tariffs on 200bn Chinese exports will affect products that
the US government tried to avoid before. There are 78bn of consumer goods in
the 200bn list, compared to only 3.7bn in the 50bn list announced before. They
include consumer goods such as furniture, vacuum cleaners, air conditioners, etc.

Can the US impose a tariff on the 240bn Chinese exports not yet targeted for
tariff? We think the scope may be limited. They include 200bn of consumer
goods and products such as mobile phones (43bn), personal computers (37bn),
and toys(12bn). The domestic value added for these exports is lower than those
already under tariff. As the scope of tariffs extends to more Chinese exports, the
marginal side effects will likely rise for the US, and the marginal damage to China
will likely decline.

At this stage it is not clear how much of this tariff shock will be passed to US retail
prices, and how the US consumers will react to price hikes. China may wait to
observe this, hoping that US consumers will put pressure on the US government
to make compromise. This suggests the trade war will likely get worse in the
next few months without much progress on negotiation. The next window of
negotiation is likely to be November when the two Presidents meet.

If a trade deal cannot be reached (our baseline case), China will likely keep
monetary policy loose, raise the fiscal deficit to boost infrastructure investment,
and let the RMB depreciate to 7.4 in 2019. If a trade deal is reached, China will
likely bring USDCNY back to around 6.5, buy more US agricultural and energy
goods, open the service sector to foreign firms, and normalize monetary and fiscal
policies to a neutral stance.
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China: bracing for the trade shock

The US is set to impose a 25% tariff on US$200bn of Chinese exports as early as
this month ( Figure 5 ). This is equivalent to 40% of China's exports to the US,
and 9% of China's total exports in 2017. It is a significant escalation of the trade
war for both countries. So far the US already imposed a 25% tariff on 50bn of
Chinese exports, but it had no visible effect on China's exports, which continued
to grow at 12% 3mma yoy by July. The new round of tariffs will likely be more
damaging for China's exports.

In response to this looming risk, China has loosened monetary and fiscal policies.
On the monetary side, our Financial Condition Index rebounded since April as the
PBoC cut RRR and pushed three month SHIBOR down to 2.9% by now from 4.9%
in the end of 2017 ( Figure 3 ). On the fiscal side, the government sped up local
government bond issuances in recent months and approved some infrastructure
projects.

The policy easing has led to a pickup of the housing cycle recently. New housing
starts are running at 21% 3mma yoy in July, up from 10% in Q1 ( Figure 4 ).
Property sales also maintained strong momentum, running at 19% 3mma yoy.
The loosening of monetary policy will likely keep the momentum strong in H2.

We think these policy measures are effective in countering the trade shock.
China's labor market is tight. The housing cycle plays a more important role in
the economy than exports. Moreover, exports to the US only accounted for 12%
of Chinese total exports in 2017. We estimate the impact of 25% tariffs on 250bn
of exports will affect the economy by about half a percentage point. The policy
easing measures so far should be able to largely offset such effect.

The Chinese authorities likely feel no urgency to give in and agree with all the
terms the US side requested. China may follow a "wait and see" strategy in the
next few months before the US midterm election is over in November. There is a
good reason to follow such a strategy in our view: the trade war will likely become
painful for the US soon as well.

Figure 3: Financial conditions loosened since April Figure 4: Policy easing has led to a pickup of housing
cycle
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Note: Please refer to China Macro: Launching a Financial Conditions Index for China (31 May 2018) for
background discussion.
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Figure 5: A timeline for the trade war

Source: Deutsche Bank, China MoF, USTR, USITC, Whitehouse.gov
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US: the pains from trade war will likely rise soon

The coming round of tariff targets 200bn Chinese exports. This is obviously four
times larger than the tariffs already charged on the 50bn Chinese exports. But the
actual "damage" to the US economy and consumers is likely to be a lot more than
four times bigger. We reached this conclusion by analyzing the US government's
decisions on tariffs announced so far ( Figure 5 ).

It turns out there are a lot of interesting details from the US announcements that
can help to gauge the coming "pains" from the trade war. The first $50bn list
contains 1,333 tariff lines of products. It was based on "extensive interagency
economic analysis", and would "target products that benefit from China’s
industrial plans", such as Made in China 2025, while "minimizing the impact on
the U.S. economy" 1. The second $200bn list share the same considerations on US
economy and consumers, though China's industrial policy was no longer a focus.
All finalized lists also took into account public comments received ( Figure 6 ).

Figure 6: Official claims on tariff lists compilation

Apri List 1 June List 1 June List 2 July List

Benefit from Chinese industrial policies, including Made in China 

2025
я я я

Less likely to cause disruptions to the U.S. economy я я я я
Less impact on the U.S. consumers, based on alternative country 

sources for each product
я я я я

Thorough examination of comments and testimony from 

interested parties
я

Legal and administrative constraints я я я я

Source: Deutsche Bank, USTR

What do these criteria mean in practice? We build a quantitative model to explore
what Chinese exports the US government has preferred to target for tariff, and
what they have preferred to avoid. The US government has so far made four
rounds of decisions related to tariffs on China's exports, as we illustrated in
Figures 5 and 6. Thousands of tariff lines were considered and 1097 lines (50bn)
were eventually picked in the first three rounds of decisions, and the 6031 lines
(200bn) now under review for the fourth round of announcement.

We explore a number of explanatory variables that seem to fit the official claims
to see if they could actually explain these tariff choices. Two factors appear critical
to their choices:

1. Current tariffs largely avoided consumer products. This is in line with
the US government's goal to limit the impact on US consumers. Among
the 50bn of goods currently being tariffed, only 3.7bn are consumer
products.

2. Reliance on China exports is important too. This is measured by China's
share in total US imports of the same product. If China's share is low,
it shouldn't be too difficult for the US to switch to suppliers in other

1 See USTR Press Release, " Under Section 301 Action, USTR Releases Proposed Tariff List on Chinese
Products ", April 3 2018
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countries. The higher China's share is, the more difficult it would be to
find substitutes, and the more disruptive the tariff would be on the US
economy. Average China import share was only about 20% in the 50bn
list.

So far the US have carefully avoided consumer and China dependent products. As
a result, the trade war so far has had little impact on US economy and consumers.
But this is becoming harder as the tariff list expands to the next 200bn.

Within the currently proposed 200bn list, about 78bn are consumer products
( Figure 7 ). These include different types furniture (24bn), travel bags(2.2bn),
vacuum cleaners (1.8bn), vinyl flooring(1.7bn), window/wall air conditioners
(1.3bn), etc. Similarly, reliance on China increases sharply for the 200bn products
in tariff pipeline. China import shares are above 20% for most of the products,
and for about half of them, China's share are more than 50% ( Figure 8 ; for more
details see Appendix I: Top products in the 200bn list ).

Furthermore, many of the consumer products subject to tariff also happen to
have very high China import share. China's import share is about 93% for air
conditioners, 78% for vacuum cleaners, and 60-90% for various types of furniture.
Therefore, we believe each dollar of tariff imposed on this 200bn list is a lot more
painful for the US than one dollar of tariff imposed on the first 50bn list.

Figure 7: New US tariffs will increasingly hit consumer
goods...

Figure 8: ...whose substitutes from other countries will
be harder to find
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Not surprisingly, US domestic resistance on the latest $200bn list appeared
stronger than before. The majority of the industry representatives were against
it during the six-day public hearing. Will the US be able to accommodate their
complaints by exempting these products and finding other products to tariff
instead?

We think the scope for finding more product to tariff is very limited. This is
because the rest of the products---240bn or so that have not yet been included in
any tariff lists---generally appear more prone to tariff increases. To be specific, (1)
they are mostly consumer goods. among the 240bn, 200bn are consumer goods.
These include big items such as cell phones (43bn), personal computers (37bn),
and toys (12bn); and (2) they are also difficult to substitute from other countries.
China import accounts for, on average, 70% of total imports from the world.

Deutsche Bank AG/Hong Kong Page 5
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What will happen to the 200bn list?

Despite the domestic resistance, we still expect the $200bn tariff list to
be finalized soon. The public consultation period will conclude on Thursday,
September 6. The US government does not have a fixed date to finalize the list
and implement the tariffs, though recent news suggest Trump wants it to be
ready as soon as possible. Our baseline is that the list will be finalized before mid-
September.

The $200bn will likely also come in tranches. The first tranche will contain most
but not all of the $200bn products, addressing public concerns on some products.
The US government will announce a second tranche list at the same time, which
will likely be finalized later this year.

Our numeric model not only tells us the important factors for US tariff decisions, it
can also be used to predict what will happen next. This so-called Probit regression
model is a commonly used tool to predict binary decisions.

Aside from the two important factors above (product type and China import
share), explanatory variables in the model also include:

■ Share in imports of similar products 2, which suggests how easy it is
for US companies to switch to importing similar products instead.

■ Import demand elasticity. High elasticity suggests that import demand
is more sensitive to prices, and therefore increasing tax may cause bigger
disruption to imports.

■ processing trade share. China's value added is usually very small for
processing trade exports. Putting tariff on these may cause bigger
damage to other countries such as Korea, Japan or even the US itself,
then on China.

■ current tariff rate.

These explanatory variables not only fit the official claims, but also makes good
economic and political sense. The US administration should seek to maximize the
damage of tariffs to China, while at the same time minimizing the impact on the
US economy. In this regard, these variables either measure domestic costs, or
costs to China, or both.

The model is implemented as follows: we first estimate a probit regression with
US's choice on the 50bn products whose tariffs have been finalized and imposed
as the dependent variable, with all explanatory variables above on the right hand
side (see Appendix II: estimation of the probit model ). Then we apply the model to
estimate the likelihood for the US to impose a tariff on each of the product lines.

Results suggest that our model worked well in predicting the US tariff list choices
( Figure 9 ). The first tranche of $34bn are the most likely to be tariffed; the model
predicts an average "likelihood" of 20%. Average "likelihood" drops slightly to
17% The second tranche of $16bn. It further drops to 7% for the proposed $200bn

2 This is measured by the share of the product in total imports under the same HS 4-digit category.
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list. Yet it is still much higher than the rest, whose average "likelihood" of being
tariffed was only 1.4% according to model predictions.

Note that these "likelihoods" should be interpreted in relative terms. In other
words, the model tells us the US government is much more reluctant to impose
tariffs on the products in the 200bn list than the first round of 34bn products
already under tariff on July 6. The model also shows an overwhelmingly strong
preference to avoid tariffs on the 240bn Chinese exports not yet targeted for tariff.

Figure 9:Model-predicted likelihood to be targeted for tariffs
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Note: please refer to Appendx II for the probit model.

As discussed earlier, our model finds that non-consumer products and products
with low shares of imports from China are most likely to be imposed tariff ( Figure
10 ). Other factors, including processing trade, current tariff rate, substitution with
similar products and elasticity, also matters to some extent.

Figure 10: Non-consumer, low China import share goods most likely to get
tariffs
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What to exclude and include from the 200bn list?
We use our model to predict what will likely be dropped from the 200bn list, and
what will be included from outside the list.

■ We identified $44bn of products that are least likely to be tariffed
according to our model ("likelihood"<0.5%), and therefore will more
likely be exempted from tariff. These products are largely in the
categories of furniture, metal products, leather, and consumer
electronics( Figure 11 ). Top products by value include upholstered seats

Deutsche Bank AG/Hong Kong Page 7
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(2.3bn) and chairs (1.4bn), lamps (2bn), vacuum cleaners (1.7bn), vinyl
flooring (1.6bn), and steel cooking appliances (1bn).

■ Meanwhile we also tried to identify products that are most likely
("likelihood">3%) to be included. The amount is about 34bn in total,
including electronics, printer and computer, clothes and chemicals (
Figure 12 ). Top product by tariff lines are telephone parts (2.1 bn), digital
cameras (1.6bn), and lithium-ion batteries (1bn).

Figure 11: Model-predicted dropouts from the 200bn list Figure 12: Model-predicted products to include

Furniture, 12.8

Leather goods, 

5.8

Metal products, 

5.6

Consumer 

electronics, 2.6

Plastics and 

rubber, 3.0

Wood and 

paper products

Textile products

Others

Electronics, 6.7

TV and 

monitors, 4.6

Computer, 

3.6 Other 

machinery, 

3.3

Camera

Printer

Chemicals

Toys

Optical and 

medical 

equipment

Others

Source: Deutsche Bank Source: Deutsche Bank

Two scenarios for 2019

The outlook of the trade war depends more on the US than China. On the US
side, the impact is perhaps no so much about overall growth but more about
consumer sentiment. A recent consumer survey suggests that US consumers are
increasingly worried about the negative impact of tariffs. Such worries are shared
not only by Democrats and Independents, but also increasingly by Republicans
( Figure 13 ).

At this stage it is not clear how much of this tariff shock will be passed to US retail
prices, and how the US consumers will react to price hikes. China may wait to
observe this, hoping that US consumers will put pressure on the US government
to make compromise. This suggests the trade war will likely get worse in the
next few months without much progress on negotiation. The next window of
negotiation may be November 30 when the two Presidents meet at the G20
meeting in Argentina.

If the two sides reach a deal, it probably would include (1) China buys more
US products, agriculture and energy in particular; (2) China opens its service
market more to foreign firms; (3) China brings USDCNY exchange rate back to
pre-war level, around 6.5; and (4) some promises to protect intellectual property
and cutting subsidies to SOEs.

In such a scenario, we would expect RMB to strengthen, China's current account
and trade surplus to shrink at a faster pace, the end of loosening from both
monetary and fiscal policies, potentially a resumption of the deleveraging process,
and further strengthening of capital controls. This is a scenario positive for
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equities and RMB. It is negative for commodities as China does not need to boost
infrastructure investment as much.

If a trade deal cannot be reached, which is our baseline case, China will likely
loosen policies further and let RMB depreciate. Monetary easing will continue to
encourage banks to lend to SMEs and consumers. Fiscal deficit could be raised in
2019 to support government on-budget spending on its priorities, such as poverty
reduction and environmental protection. There is also scope for gradually cutting
VAT and other taxes. This scenario is positive for commodities and negative for
RMB.

We continue to expect GDP growth to be 6.5% in H2 2018 and 6.3% in 2019.
This is under the assumption that the two countries will not reach a trade deal. If
a trade agreement is reached in November, we see moderate upside risk to our
baseline forecast.

Figure 13: Negative references to potential impact of tariffs from consumer
survey
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Appendix I: Top products in the 200bn list

Figure 14: Top products in the 200bn list
HS 4 digit Product

Import value, 200 

bn list (bn)

China's share in similar 

products (%)

Mostly consumer 

goods ?

8517
electrical apparatus for line telephony or line telegraphy, including such 

apparatus for carrier-current or digital line systems; parts thereof 
23.9 48.2

8473
parts and accessories nesoi for typewriters and other office machines of 

headings 8469 to 8472 
15.1 68.6

9403
furniture, nesoi (other than seats, medical, surgical, dental or veterinary 

furniture) and parts thereof 
11.3 48.4 √

9401
seats (other than barber, dental and similar chairs), whether or not 

convertible into beds, and parts thereof 
9.8 66.3 √

8708

parts and accessories for tractors, public-transport passenger vehicles, 

motor cars, goods transport motor vehicles and special purpose motor 

vehicles 

9.4 14.5

8471
automatic data processing machines and units thereof; magnetic or optical 

readers, machines for transcribing and processing coded data, nesoi 
7.9 25.6

9405
lamps and lighting fittings and parts thereof nesoi; illuminated signs etc. 

with a fixed light source and parts thereof nesoi 
7.2 63.1 √

4202
travel goods, vanity cases, binocular and camera cases, handbags, wallets, 

cutlery cases and similar containers, of various specified materials 
6.3 58.2 √

8504
electrical transformers, static converters or inductors; power supplies for 

adp machines or units; parts thereof 
5.1 50.4

8544
insulated wire, cable and other insulated electrical conductors; optical fiber 

cables, of individually sheathed fibers, with conductors etc. or not 
3.0 54.3 √

8481
taps, cocks, valves and similar appliances for pipes, boiler shells, tanks, 

vats or the like; parts thereof 
2.9 30.9

8302
mountings and other hardware for furniture, doors, windows etc.; hatracks, 

castors etc.; door closures; the foregoing and parts thereof, of base metal 
2.5 45.9 √

3923
articles for the conveyance or packing of goods, of plastics; stoppers, lids, 

caps and other closures, of plastics 
2.5 34.6 √

8508 vacuum cleaners; parts thereof 1.9 74.4 √

8525

transmission apparatus for radiotelephony, radiotelegraphy, 

radiobroadcasting or tv; tv cameras; still image video cameras and 

recrdrs;digital cameras 

1.9 44.8

4011 new pneumatic tires, of rubber 1.9 14.0 √

3918
floor coverings, in rolls or tiles, of plastics; wall or ceiling coverings, in rolls 

not under 45 cm (18 in.) in width, of plastics 
1.9 80.6 √

8415
air conditioning machines, comprising a motor-driven fan and elements for 

changing the temperature and humidity; parts thereof 
1.8 49.7

7326 articles of iron or steel, nesoi 1.7 36.7 √

8537
boards, panels etc. with two or more appar for switching etc. elec circuits 

(heading 8535, 8536) or optical etc. instrument of chapter 90; n/c appar 
1.6 15.5

8418
refrigerators, freezers and other refrigerating or freezing equipment, 

electric or other; heat pumps nesoi, parts thereof 
1.6 21.5

7321
stoves, ranges, grates, cookers, barbecues, braziers and similar 

nonelectric domestic appliances, and parts thereof, of iron or steel 
1.4 59.3 √

8414
air or vacuum pumps, air or other gas compressors and fans; ventilating or 

recycling hoods incorporating a fan, with or without filters; parts thereof 
1.3 32.0

0304
fish fillets and other fish meat (whether or not minced), fresh, chilled or 

frozen 
1.3 24.0

8716
trailers and semi-trailers; other vehicles, not mechanically propelled; and 

parts thereof 
1.3 38.7

8531
electric sound or visual signaling apparatus (bells, sirens, burglar or fire 

alarms etc.), nesoi; and parts thereof 
1.2 41.7

3926
articles of plastics and articles of polymers and resins of headings 3901 to 

3914, nesoi 
1.2 58.3 √

8512
electrical lighting or signaling equipment nesoi, windshield wipers, 

defrosters and demisters used for cycles or motor vehicles; parts thereof 
1.2 20.9

8516
electric water heaters etc., space and soil heating apparatus; 

electrothermic hair apparatus (curlers etc.), hand-dryers, flatirons etc.; parts 
1.2 42.8 √

8483
transmission shafts and cranks; bearing housings, housed bearings etc.; 

gears and gearing; ball & roller screws; clutches, etc.; and parts 
1.1 21.0

4412 plywood, veneered panels and similar laminated wood 1.1 41.6

6505
hats and other headgear, knitted or crocheted, or made up from lace, felt 

or other textile fabric, in the piece (no strips); hair nets of any material 
1.1 64.7

4819
cartons, bags and other packing containers of paper, paperboard, cellulose 

wadding etc.; office box files, letter trays, etc. of paper or paperboard 
1.1 43.5 √

8543
electrical machines and apparatus, having individual functions, nesoi; parts 

thereof 
1.0 69.7

6810 articles of cement, concrete or artificial stone, whether or not reinforced 1.0 50.8 √

3304
beauty or make-up and skin-care preparations (other than medicaments), 

including sunscreens etc.; manicure or pedicure preparations 
1.0 21.1 √

Source:Deutsche Bank, USITC, USTR, UNCTAD, WITS
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Appendix II: estimation of the probit model

Figure 15: Independent variable definitions and source

Variable Definition Source Observation Mean

Consumer goods
1 for consumer goods, 0 for others, UNCTAD SoP 

classification, HS 6 digit
UNCTAD, WITS 8789 0.340

Higher share of processing exports

1 for HS 4 digit products, the share of processing 

exports of which is higher than the median of the 

corresponding HS 2 digit category

China Customs 8742 0.536

China's share in US imports Share of China in US imports, HTS 8 digit product, 2017 USITC 8789 29.943

Share in similar products
Share of US imports of the HTS 8 digit products in the 

correponding HS 4 digit product, 2017
USITC 8789 12.386

Import elasticity Import price elasticity, HS 6 digit, capped at 5 SMART, WITS 8607 1.743

Current tariff rate

Current MFN rate applied to Chinese exports, ad 

valorem  and ad valorem equivalent, with additional 232 

tariff on steel and aluminum

TRAINS, WITS, USITC, US 

Department of Commerce
8610 4.895

Made in China 2025 sector
1 for the target sector in the Made in China 2025 

strategy, HS 2 digit  (28 - 38, 84 - 90)
8789 0.335

Source: Deutsche Bank

Figure 16: Probit regression results
(1) (2) (3) (4) (5) (6)

Consumer goods -1.215*** -1.224*** -1.118*** -1.156*** -1.131*** -0.705***

(0.0618) (0.0619) (0.0653) (0.0655) (0.0680) (0.0767)

Higher share of processing exports -0.105*** -0.121*** -0.144*** -0.194*** -0.115***

(0.0371) (0.0384) (0.0389) (0.0402) (0.0431)

China's share in US imports -0.0144*** -0.0148*** -0.0153*** -0.0188***

(0.000950) (0.000970) (0.00101) (0.00112)

Share in similar products -0.00381*** -0.00368*** -0.00498*** -0.00186*

(0.000923) (0.000935) (0.000950) (0.00104)

Import elasticity -0.0859*** -0.0756*** -0.0156

(0.0126) (0.0131) (0.0145)

Current tariff rate -0.0709*** -0.0407***

(0.00556) (0.00620)

Made in China 2025 sector 1.195***

(0.0494)

Constant -0.953*** -0.892*** -0.545*** -0.360*** -0.0929* -1.041***

(0.0195) (0.0276) (0.0361) (0.0436) (0.0477) (0.0653)

Observations 8,789 8,742 8,742 8,597 8,428 8,428

Import value 505.5 501.7 501.7 496.6 494.7 494.7

Pseudo R2 0.094 0.096 0.143 0.154 0.192 0.298

Log likelihood -2881.5 -2869.2 -2721.8 -2672.1 -2530.2 -2196.9

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Source:Deutsche Bank
Note: Dependent variable is 1 for the 1097 tariff lines (totaling 50bn) that were implemented 25% tariff, and 0 for all other tariff lines.
Regression (5) was used for all model predictions in this report.
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Appendix 1

Important Disclosures

*Other information available upon request

*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from
local exchanges via Reuters, Bloomberg and other vendors . Other information is sourced from Deutsche Bank, subject
companies, and other sources. For disclosures pertaining to recommendations or estimates made on securities other than
the primary subject of this research, please see the most recently published company report or visit our global disclosure
look-up page on our website at https://research.db.com/Research/Disclosures/CompanySearch. Aside from within this
report, important risk and conflict disclosures can also be found at https://research.db.com/Research/Topics/Equities?
topicId=RB0002. Investors are strongly encouraged to review this information before investing.

Analyst Certification

The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition,
the undersigned lead analyst(s) has not and will not receive any compensation for providing a specific recommendation
or view in this report. Zhiwei Zhang, Yi Xiong
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Additional Information

The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively
"Deutsche Bank"). Though the information herein is believed to be reliable and has been obtained from public sources
believed to be reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-
party websites in this report are provided for reader convenience only. Deutsche Bank neither endorses the content nor
is responsible for the accuracy or security controls of those websites.
?
?
If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report,
or is included or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may
act as principal for its own account or as agent for another person.
?
?
Deutsche Bank may consider this report in deciding to trade as principal. It may also engage in transactions, for its
own account or with customers, in a manner inconsistent with the views taken in this research report. Others within
Deutsche Bank, including strategists, sales staff and other analysts, may take views that are inconsistent with those taken
in this research report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked
analysis, quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ
from recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives
or otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes
on. Analysts are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment
banking, trading and principal trading revenues.
?
?
Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do
not necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides
liquidity for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes
have shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade
ideas for equities are listed as Catalyst Calls on the Research Website ( https://research.db.com/Research/ ) , and can be
found on the general coverage list and also on the covered company ’ s page. A Catalyst Call represents a high-conviction
belief by an analyst that a stock will outperform or underperform the market and/or a specified sector over a time frame of
no less than two weeks and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss
with our clients, and with Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or
events that may have a near-term or medium-term impact on the market price of the securities discussed in this report,
which impact may be directionally counter to the analysts' current 12-month view of total return or investment return as
described herein. Deutsche Bank has no obligation to update, modify or amend this report or to otherwise notify a recipient
thereof if an opinion, forecast or estimate changes or becomes inaccurate. Coverage and the frequency of changes in
market conditions and in both general and company-specific economic prospects make it difficult to update research at
defined intervals. Updates are at the sole discretion of the coverage analyst or of the Research Department Management,
and the majority of reports are published at irregular intervals. This report is provided for informational purposes only and
does not take into account the particular investment objectives, financial situations, or needs of individual clients. It is not
an offer or a solicitation of an offer to buy or sell any financial instruments or to participate in any particular trading strategy.
Target prices are inherently imprecise and a product of the analyst ’ s judgment. The financial instruments discussed
in this report may not be suitable for all investors, and investors must make their own informed investment decisions.
Prices and availability of financial instruments are subject to change without notice, and investment transactions can lead
to losses as a result of price fluctuations and other factors. If a financial instrument is denominated in a currency other
than an investor's currency, a change in exchange rates may adversely affect the investment. Past performance is not
necessarily indicative of future results. Performance calculations exclude transaction costs, unless otherwise indicated.
Unless otherwise indicated, prices are current as of the end of the previous trading session and are sourced from local
exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from Deutsche Bank, subject companies, and
other parties.
?
?
The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to
our research are available on our website ( https://research.db.com/Research/ ) under Disclaimer.
?
?
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Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise
to pay fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash
flows), increases in interest rates naturally lift the discount factors applied to the expected cash flows and thus
cause a loss. The longer the maturity of a certain cash flow and the higher the move in the discount factor, the
higher will be the loss. Upside surprises in inflation, fiscal funding needs, and FX depreciation rates are among the
most common adverse macroeconomic shocks to receivers. But counterparty exposure, issuer creditworthiness, client
segmentation, regulation (including changes in assets holding limits for different types of investors), changes in tax
policies, currency convertibility (which may constrain currency conversion, repatriation of profits and/or liquidation of
positions), and settlement issues related to local clearing houses are also important risk factors. The sensitivity of fixed-
income instruments to macroeconomic shocks may be mitigated by indexing the contracted cash flows to inflation, to
FX depreciation, or to specified interest rates – these are common in emerging markets. The index fixings may – by
construction – lag or mis-measure the actual move in the underlying variables they are intended to track. The choice of
the proper fixing (or metric) is particularly important in swaps markets, where floating coupon rates (i.e., coupons indexed
to a typically short-dated interest rate reference index) are exchanged for fixed coupons. Funding in a currency that differs
from the currency in which coupons are denominated carries FX risk. Options on swaps (swaptions) the risks typical to
options in addition to the risks related to rates movements.
?
?
Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The
appropriateness of these products for use by investors depends on the investors' own circumstances, including their
tax position, their regulatory environment and the nature of their other assets and liabilities; as such, investors should
take expert legal and financial advice before entering into any transaction similar to or inspired by the contents of this
publication. The risk of loss in futures trading and options, foreign or domestic, can be substantial. As a result of the
high degree of leverage obtainable in futures and options trading, losses may be incurred that are greater than the
amount of funds initially deposited – up to theoretically unlimited losses. Trading in options involves risk and is not
suitable for all investors. Prior to buying or selling an option, investors must review the "Characteristics and Risks of
Standardized Options”, at http://www.optionsclearing.com/about/publications/character-risks.jsp . If you are unable to
access the website, please contact your Deutsche Bank representative for a copy of this important document.
?
?
Participants in foreign exchange transactions may incur risks arising from several factors, including the following: (i)
exchange rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous
market factors, including world and national economic, political and regulatory events, events in equity and debt markets
and changes in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls,
which could affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the
currency of an underlying security, effectively assume currency risk.
?

Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in
the investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at
https://research.db.com/Research/ on each company ’ s research page. Investors are strongly encouraged to review this
information before investing.

Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial
adviser, consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information
provided in this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not
acting as your impartial adviser, and does not express any opinion or recommendation whatsoever as to any strategies,
products or any other information presented in the materials. Information contained herein is being provided solely on the
basis that the recipient will make an independent assessment of the merits of any investment decision, and it does not
constitute a recommendation of, or express an opinion on, any product or service or any trading strategy.

The information presented is general in nature and is not directed to retirement accounts or any specific person or account
type, and is therefore provided to You on the express basis that it is not advice, and You may not rely upon it in making
Your decision. The information we provide is being directed only to persons we believe to be financially sophisticated,
who are capable of evaluating investment risks independently, both in general and with regard to particular transactions
and investment strategies, and who understand that Deutsche Bank has financial interests in the offering of its products
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and services. If this is not the case, or if You are an IRA or other retail investor receiving this directly from us, we ask
that you inform us immediately.

In July 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to
Catalyst Calls (“CC”) from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have
been made consistent with the categories used by Analysts globally; and the effective time period for CCs has been
reduced from a maximum of 180 days to 90 days.

United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.
?
?
Germany: Approved and/or distributed by Deutsche Bank AG, a joint stock corporation with limited liability incorporated
in the Federal Republic of Germany with its principal office in Frankfurt am Main. Deutsche Bank AG is authorized under
German Banking Law and is subject to supervision by the European Central Bank and by BaFin, Germany ’ s Federal
Financial Supervisory Authority.
?
?
United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester
House, 1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the
Prudential Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial
Conduct Authority. Details about the extent of our authorisation and regulation are available on request.
?
?
Hong Kong: Distributed by Deutsche Bank AG, Hong Kong Branch or Deutsche Securities Asia Limited (save that any
research relating to futures contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571
shall be distributed solely by Deutsche Securities Asia Limited). The provisions set out above in the "Additional Information"
section shall apply to the fullest extent permissible by local laws and regulations, including without limitation the Code of
Conduct for Persons Licensed or Registered with the Securities and Futures Commission. .
?
?
India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180
4444. It is registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration
nos.: NSE (Capital Market Segment) - INB231196834, NSE (F&O Segment) INF231196834, NSE (Currency Derivatives
Segment) INE231196834, BSE (Capital Market Segment) INB011196830; Merchant Banker bearing SEBI Registration
no.: INM000010833 and Research Analyst bearing SEBI Registration no.: INH000001741. DEIPL may have received
administrative warnings from the SEBI for breaches of Indian regulations. The transmission of research through DEIPL
is Deutsche Bank's determination and will not make a recipient a client of DEIPL. Deutsche Bank and/or its affiliate(s)
may have debt holdings or positions in the subject company. With regard to information on associates, please refer to the
“Shareholdings” section in the Annual Report at: https://www.db.com/ir/en/annual-reports.htm .
?
?
Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type
II Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved
in stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the
transaction amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result
of share price fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from
foreign exchange fluctuations. We may also charge commissions and fees for certain categories of investment advice,
products and services. Recommended investment strategies, products and services carry the risk of losses to principal
and other losses as a result of changes in market and/or economic trends, and/or fluctuations in market value. Before
deciding on the purchase of financial products and/or services, customers should carefully read the relevant disclosures,
prospectuses and other documentation. "Moody's", "Standard & Poor's", and "Fitch" mentioned in this report are not
registered credit rating agencies in Japan unless Japan or "Nippon" is specifically designated in the name of the entity.
Reports on Japanese listed companies not written by analysts of DSI are written by Deutsche Bank Group's analysts with
the coverage companies specified by DSI. Some of the foreign securities stated on this report are not disclosed according
to the Financial Instruments and Exchange Law of Japan. Target prices set by Deutsche Bank's equity analysts are based
on a 12-month forecast period..
?
?
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Korea: Distributed by Deutsche Securities Korea Co.
?
?
South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register
Number in South Africa: 1998/003298/10).
?
?
Singapore: This report is issued by Deutsche Bank AG, Singapore Branch or Deutsche Securities Asia Limited, Singapore
Branch (One Raffles Quay #18-00 South Tower Singapore 048583, +65 6423 8001), which may be contacted in respect
of any matters arising from, or in connection with, this report. Where this report is issued or promulgated by Deutsche
Bank in Singapore to a person who is not an accredited investor, expert investor or institutional investor (as defined in the
applicable Singapore laws and regulations), they accept legal responsibility to such person for its contents.
?
?
Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should
independently evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research
may not be distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent.
Information on securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be
construed as a recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch
may not execute transactions for clients in these securities/instruments.
?
?
Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within
the scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, West
Bay, Level 5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial
products or services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory
Authority.
?
?
Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.

Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may undertake only the financial services activities that fall
within the scope of its existing CMA license. Its principal place of business in Saudi Arabia: King Fahad Road, Al Olaya
District, P.O. Box 301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.
?
?
United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated
by the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services
activities that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International
Financial Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by
Deutsche Bank AG. Related financial products or services are available only to Professional Clients, as defined by the
Dubai Financial Services Authority.
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Australia and New Zealand: This research is intended only for "wholesale clients" within the meaning of the
Australian Corporations Act and New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific
research disclosures and related information at https://australia.db.com/australia/content/research-information.html
Where research refers to any particular financial product recipients of the research should consider any product disclosure
statement, prospectus or other applicable disclosure document before making any decision about whether to acquire
the product. In preparing this report, the primary analyst or an individual who assisted in the preparation of this report
has likely been in contact with the company that is the subject of this research for confirmation/clarification of data,
facts, statements, permission to use company-sourced material in the report, and/or site-visit attendance. Without prior
approval from Research Management, analysts may not accept from current or potential Banking clients the costs of
travel, accommodations, or other expenses incurred by analysts attending site visits, conferences, social events, and the
like. Similarly, without prior approval from Research Management and Anti-Bribery and Corruption (“ABC”) team, analysts
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Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.
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