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We downgrade SGX to Sell from Buy as we cut our 12-month target
price to S$6.6 from S$8.7, implying 16% potential downside. India
exchanges’ decision to cut off data access to foreign exchanges for
derivatives products is likely, in our view, to cause the following four
pressure points for the stock: (1) Nifty F&O and INR futures revenue
loss, (2) lower market data revenues, (3) collateral damage for other
derivatives and (4) multiple compression. We lower our EPS
estimates by up to 11% for FY18-20E, reflecting the first two of
these (leaving other derivative revenues unchanged for now), while
lower forecast growth means our DDM-derived target multiple
declines to 19X CY18E P/E (prior 24X CY18E P/E).

Exhibit 1: We see risks of multiple compression as the derivatives business has
been the only growth engine for SGX over the last few years

PE (min)
PE 

(average)
EPS 

growth (%)
NPAT 

margin (%)

Cash ADT 
growth 

(%)

DDAV 
growth 

(%)
FY2001 14.4X 19.1X -55% 22.6% -60% -48%
FY2002 16.7X 38.0X -6% 26.6% -10% 12%
FY2003 10.5X 17.9X -74% 7.3% -23% 10%
FY2004 13.6X 15.3X 714% 42.0% 102% -1%
FY2005 11.6X 13.8X -23% 38.0% -16% -34%
FY2006 8.2X 12.1X 78% 46.0% 55% 50%
FY2007 10.5X 21.4X 123% 73.2% 56% 10%
FY2008 15.0X 24.1X 13% 62.2% 34% 43%
FY2009 13.7X 23.8X -36% 51.4% -43% 9%
FY2010 25.7X 28.7X 5% 49.9% 23% -2%
FY2011 22.6X 26.3X -8% 44.6% 4% 15%
FY2012 19.6X 22.4X -1% 45.0% -19% 17%
FY2013 21.3X 24.3X 15% 47.0% 11% 33%
FY2014 19.7X 22.2X -5% 46.7% -22% 2%
FY2015 21.6X 23.8X 9% 44.8% -4% 56%
FY2016 21.1X 23.5X 0% 42.7% 0% 14%
FY2017 21.3X 22.1X -3% 42.4% 2% -10%
FY2018E 21.2X 22.5X 8% 43.5% 11% 19%

CAGR (FY10-17) 0.8% -4.7% 16.4%

Source: Company data, Goldman Sachs Global Investment Research
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Why downgrade to Sell

We downgrade SGX from Buy to Sell on a negative earnings outlook post the joint
announcement made on Friday, February 9, by India exchanges. India exchanges (NSE,
BSE and MSE) announced plans for a termination notice of licensing agreements with
foreign exchanges, index providers and third-party vendors for market data that had
allowed the trading and settlement of index derivative products of India securities such
as Nifty 50 futures & options. 

We upgraded SGX to Buy (from Neutral) on September 26, 2017, on the thesis of an
improving volume and earnings outlook. Since then, SGX’s share price has risen 6%,
outperforming the STI slightly (by 1pp). However, we believe this investment thesis is
now at risk, given the earnings pressure from a potential roll-off of India derivative
revenues.

The four key pressure points we see for the stock are:

Nifty F&O and INR futures revenue loss: we estimate 10% of SGX’s derivatives1.

business revenue comes from Nifty F&O and INR futures, its two key India
offerings. The derivatives business revenue contribution to the group’s top line is
40%. Hence the loss to revenue could be around 4%. The impact on bottom line
could be 2X the top-line impact as SGX runs on ~50% NPAT margin. Hence Nifty
product closure and significant reduction in INR futures volumes is likely to shave off
~8% of SGX’s EPS. While SGX has said it is currently working closely with NSE to
develop viable solutions for international investors into India, we reflect this impact
into our estimates as a base case.

Lower market data revenues: SGX does not disclose the breakup of its market2.

data revenues, which contribute 5% to its top line. We believe the loss of a key
product is likely to reduce data demand and hence revenues in this business by
10-20%.

Collateral damage for other derivatives: SGX’s edge and key proposition to clients3.

was the ability to invest in multiple Asian derivatives products in one venue.
Cross-margining and other benefits have kept client flow sticky and fostered
incremental demand. With the loss of the Indian product there could be lower
volumes in other derivatives products.

Multiple compression: Derivatives business has been the only growth engine for4.

SGX over the last few years with the cash market in steady decline. With a dent to
the derivatives story we believe the valuation multiple for SGX could come under
pressure. Our DDM-derived target P/E multiple decreases from 23.7x to 18.8x. This
is close to where the stock traded seeing no growth in FY12 as well as FY14.

Post our revisions, SGX’s target price implies the most downside potential (-16%) within
our coverage space. Our coverage space (HK financials) offers an average of 10% upside
potential.
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We estimate a c.4% direct hit on topline

Direct impact on derivative revenues
SGX’s India derivative products suite is a core offering in its offshore derivative franchise.
Securities-related derivatives include the Nifty 50 futures and options, Nifty sector
futures and most recently single-stock futures (SSFs) on Nifty 50 companies (launched
on Feb 5, 2018, per SGX commentary SSFs are currently not affected by the licensing
termination). That said, only the SGX Nifty 50 futures & options currently have
meaningful volumes traded on SGX.

SGX Nifty 50 futures & options currently contribute ~7% to the derivative topline
(CY2017). Based on commentary from the India exchanges, the licensing agreement
with SGX will end in 6 months from the time notice is given, wherein SGX would have
to end the trading/settlement of its India index derivatives contracts. 

Additionally, SGX’s INR FX futures (accounting for c.80% of FX futures traded on SGX)
will be at risk as well, given that much of the INR volume trading came as a hedging tool
when trading Nifty 50 futures & options. FX futures currently account for ~4% of the
derivative revenue mix (CY2017).

Thus, collectively, we see 10% of derivative revenues directly at risk from both the Nifty
50 and INR products. Given that derivatives currently account for ~40% of revenues
(~25% trading, ~15% collateral management), we see a 4% risk to overall revenues.
The impact on bottom line could be 2X the top-line impact as SGX runs on ~50% NPAT
margin. Hence Nifty product closure and significant reduction in INR futures volumes is
likely to shave off ~8% of SGX’s EPS.

Indirect impact
We see the indirect impact as a potential loss of market data revenues and collateral
damage for other derivatives.

Lower market data revenues: SGX does not disclose the breakup of its market data
revenues which contribute 5% to its top-line. We believe the loss of a key product is
likely to reduce data demand and hence revenues in this business by 10-20%.

Collateral damage for other derivatives: SGX’s edge and key proposition to clients
was the ability to invest in multiple Asian derivatives products in one venue.
Cross-margining and other benefits have kept the client flow sticky and fostered
incremental demand. With the loss of the Indian product there could be lower volumes
in other derivatives products although we do not reflect this in our estimates at this
stage.
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Cut target price on lower EPS and target P/E

We cut EPS estimates to factor in earnings pressure from Nifty F&O/INR futures and
market data revenues loss leading to FY18/19/20E revisions of -1%/-8%/-11%.
Specifically, we factor in the roll off of Nifty 50 F&O in 6 months, factor a negative
impact on INR FX futures volumes from the loss of cross-margin benefits and pencil in a
low single digit yoy market data contraction starting 1QFY19. We are on average
approximately 6% below Thomson Reuters Consensus estimates on FY19/20 given our
bearish view on earnings.

We had previously forecast Nifty 50 F&O growth of 17%/24%/26% and SGX FX futures
growth (SGX INR futures account for c.80% of volumes) of 108%/50%/43% fo
FY18/19/20E. We had also previously estimated average ~5% yoy growth in market data
revenues over the next 3 years.

Our 12-month DDM-derived price target moves to S$6.6 (prior S$8.7) on a 19X CY18E
P/E (prior 24X CY18E P/E) and implies 16% downside. Our target multiple moves lower
given the slower growth outlook. That said, we note that our target multiple falls in line
with historical periods of P/E contraction on earnings outlook concerns (see next section
for more details).

Exhibit 2: We see ~10% of derivative revenues at risk... Exhibit 3: ...translating to ~4% of group revenues
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Source: Company data, Goldman Sachs Global Investment Research Source: Company data, Goldman Sachs Global Investment Research

Exhibit 4: We are on average about 6% below Thomson Reuters Consensus estimates on FY19/20 given our bearish view on earnings

EPS
2018E 2019E 2020E 2018E 2019E 2020E 2018E 2019E 2020E

SGX (S$) 0.34 0.35 0.38 0.35 0.38 0.40 -1% -7% -5%

GSe Thomson Reuters GSe vs Thomson Reuters consensus

Source: Thomson Reuters, Goldman Sachs Global Investment Research
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Valuation only mid-cycle, but a negative growth outlook could drive a
multiple contraction

SGX currently trades at a CY2018E PE of 23X, which is at mid-cycle levels. That said, we
think multiples could contract from hereon as earnings outlook turns negative.

Derivatives business was the only growth engine for SGX over the last few years with
the cash market in steady decline. With a dent to the derivatives story we believe the
valuation multiple for SGX could come under pressure. We lower target P/E multiple
from 23.7x to 18.8x. This is close to where the stock traded seeing no growth in FY12 as
well as FY14.

Exhibit 5: We revise SGX’s FY18/19/20E EPS by -1%/-8%/-11% to reflect the earnings pressure

(S$ mn) FY2018E FY2019E FY2020E % change
(All in fiscal year with June year-ends) Prior Revised Prior Revised Prior Revised FY18E FY19E FY20E
Securities 220.1 220.1 239.7 239.7 260.9 260.9 0 0 0

Securities clearing fees 170.3 170.3 184.9 184.9 200.4 200.4 0 0 0
Access fees 39.8 39.8 43.8 43.8 48.3 48.3 0 0 0

Derivatives 346.7 339.6 382.1 332.0 417.5 344.6 (2) (13) (17)
Market data 42.4 41.6 44.5 40.2 46.8 38.2 (2) (10) (18)
Member services and connectivity 56.3 55.5 59.1 56.6 62.1 57.7 (1) (4) (7)
Depository services 101.9 101.9 105.1 105.1 113.8 113.8 0 0 0
Issuer services 85.6 85.6 89.2 89.2 93.7 93.7 0 0 0
Total operating revenue 852.9 844.2 919.9 862.8 994.8 908.9 (1) (6) (9)
Total operating expenses 415.8 413.1 433.1 417.0 455.0 429.8 (1) (4) (6)
Operating profit 437.2 431.2 486.8 445.8 539.7 479.1 (1) (8) (11)
Pretax profit 447.5 441.5 496.3 455.3 550.8 490.1 (1) (8) (11)
Net profit 372.4 367.4 413.0 378.9 458.4 407.9 (1) (8) (11)
EPS (S$), fiscal year 0.35 0.34 0.39 0.35 0.43 0.38 (1) (8) (11)
DPS (S$), fiscal year 0.30 0.28 0.32 0.29 0.35 0.30 (5) (9) (13)
BVPS (S$), fiscal year 1.13 1.11 1.25 1.20 1.38 1.30 (2) (4) (6)

Net profit, calendar year 393.8 375.4 435.3 392.5 NA NA (5) (10) NA
EPS (S$), calendar year 0.37 0.35 0.41 0.37 NA NA (5) (10) NA
DPS (S$), calendar year 0.30 0.28 0.32 0.29 NA NA (5) (9) NA
BVPS (S$), calendar year 1.03 1.03 1.11 1.10 NA NA (0) (1) NA

Average daily stock turnover (S$ bn, FY) 1.24 1.24 1.37 1.37 1.50 1.50 0 0 0
Derivatives volume (mn contracts, FY) 206 198 239 193 275 207 (3) (19) (25)
Average daily stock turnover (S$ bn, CY) 1.30 1.30 1.43 1.43 NA NA 0 0 NA
Derivatives volume (mn contracts, CY) 224 197 256 199 NA NA (12) (22) NA

Source: Goldman Sachs Global Investment Research

Exhibit 6: Our target multiple moves down on the slower growth

Capital Asset Pricing Model

Mkt. Total Stage 1 Stage 2 Terminal Stage 3
Risk- Risk Risk Disc. Div. No. of (a) (b) Div Growth No. of (a) (b) Div Growth

free rate Prem. Beta Prem. Rate CAGR Yrs ROE Payout =a*(1-b) Yrs ROE Payout =a*(1-b) P/E
SGX (Old) 3.5% 5.5% 0.9X 5.0% 8.5% 7% 3 36% 76% 8.6% 10 35% 90% 3.7% 24
SGX (new) 3.5% 5.5% 0.9X 5.0% 8.5% 2% 3 31% 76% 7.4% 10 33% 90% 3.5% 19

3-Stage Dividend Discount Model Assumptions

Source: Goldman Sachs Global Investment Research
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Additionally, with our forecast, SGX currently screens as expensive vs. global exchange
peers. Adjusting for growth, SGX currently trades at a PEG of 3.9X which is high when
compared to HKEx or US exchanges that are currently trading at ~1.5X PEG.

Exhibit 7: SGX currently trades at a CY2018E PE of 23X

CY18 EPS (in S$) for SGX under different cash equity and FTSE China A50 volume scenarios

50 100 150 200 250 351=Base 350 400 450 500
1.00 0.22 0.23 0.24 0.25 0.27 0.29 0.29 0.30 0.31 0.33
1.05 0.23 0.24 0.25 0.26 0.28 0.30 0.30 0.31 0.32 0.34
1.10 0.24 0.25 0.26 0.27 0.29 0.31 0.31 0.32 0.33 0.35
1.15 0.25 0.26 0.27 0.28 0.30 0.32 0.32 0.33 0.34 0.36
1.20 0.26 0.27 0.28 0.29 0.31 0.33 0.33 0.34 0.35 0.37
1.30=Base 0.28 0.29 0.30 0.31 0.33 0.35 0.35 0.36 0.37 0.39
1.25 0.27 0.28 0.29 0.30 0.32 0.34 0.34 0.35 0.36 0.38
1.30 0.28 0.29 0.30 0.31 0.33 0.35 0.35 0.36 0.37 0.39
1.35 0.29 0.30 0.31 0.32 0.34 0.36 0.36 0.37 0.38 0.40
1.40 0.30 0.31 0.32 0.33 0.35 0.37 0.37 0.38 0.39 0.41

Current CY18 P/E on SGX under different cash equity and FTSE China A50 volume scenarios

50 100 150 200 250 351=Base 350 400 450 500
1.00 36X 34X 33X 31X 30X 27X 27X 26X 25X 24X
1.05 35X 33X 31X 30X 29X 26X 26X 25X 24X 23X
1.10 33X 32X 30X 29X 28X 25X 25X 24X 24X 23X
1.15 32X 30X 29X 28X 27X 25X 25X 24X 23X 22X
1.20 31X 29X 28X 27X 26X 24X 24X 23X 22X 22X
1.30=Base 28X 27X 26X 25X 24X 23X 23X 22X 21X 20X
1.25 30X 28X 27X 26X 25X 23X 23X 22X 22X 21X
1.30 28X 27X 26X 25X 24X 23X 23X 22X 21X 20X
1.35 28X 26X 25X 24X 24X 22X 22X 21X 21X 20X
1.40 27X 26X 25X 24X 23X 21X 21X 21X 20X 19X

Cash equity 
ADT (S$bn)

FTSE China A50 futures DDAV (’000 contracts)

Cash equity 
ADT (S$bn)

FTSE China A50 futures DDAV (’000 contracts)

Source: Datastream, Goldman Sachs Global Investment Research

Exhibit 8: We think multiples could contract from here on as earnings outlook turns negative

 19.6   19.7  

 8
 10
 12
 14
 16
 18
 20
 22
 24
 26
 28
 30
 32
 34
 36
 38
 40
 42
 44

 8
 10
 12
 14
 16
 18
 20
 22
 24
 26
 28
 30
 32
 34
 36
 38
 40
 42
 44

N
ov

-0
0

M
ar

-0
1

Ju
l-0

1
N

ov
-0

1
M

ar
-0

2
Ju

l-0
2

N
ov

-0
2

M
ar

-0
3

Ju
l-0

3
N

ov
-0

3
M

ar
-0

4
Ju

l-0
4

N
ov

-0
4

M
ar

-0
5

Ju
l-0

5
N

ov
-0

5
M

ar
-0

6
Ju

l-0
6

N
ov

-0
6

M
ar

-0
7

Ju
l-0

7
N

ov
-0

7
M

ar
-0

8
Ju

l-0
8

N
ov

-0
8

M
ar

-0
9

Ju
l-0

9
N

ov
-0

9
M

ar
-1

0
Ju

l-1
0

N
ov

-1
0

M
ar

-1
1

Ju
l-1

1
N

ov
-1

1
M

ar
-1

2
Ju

l-1
2

N
ov

-1
2

M
ar

-1
3

Ju
l-1

3
N

ov
-1

3
M

ar
-1

4
Ju

l-1
4

N
ov

-1
4

M
ar

-1
5

Ju
l-1

5
N

ov
-1

5
M

ar
-1

6
Ju

l-1
6

N
ov

-1
6

M
ar

-1
7

Ju
l-1

7
N

ov
-1

7

SGX 12mo fwd P/E (X)

2000-05 median: 17X 
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Source: Datastream, Goldman Sachs Global Investment Research
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What could make us more positive?
Our Sell thesis is premised on the negative earnings outlook resulting from the potential
loss in revenue from SGX’s India derivatives franchise. Based on SGX’s commentary, the
company is currently working closely with NSE to develop viable solutions for
international investors into India. We would turn more positive on the company if any
new agreement allows for a meaningful participation from SGX in the India capital
markets.

Additionally, SGX’s business is diversified across product lines, where the loss in
earnings from its India business could be offset from growth from other segments.
However, we believe the additional volume growth across other products (i.e. cash
equity/other derivative products like the FTSE China A50 futures) needed to offset these
earnings pressures would be a major challenge, in our view. That said, we remain
watchful on this front for signs of faster acceleration in growth along the other SGX
products.

Three key upside risks to our thesis:

Higher derivative volumes: Higher than expected derivative volumes offsetting1.

revenue loss from India derivatives, given a volatile market environment.

Cash equity volumes: A roll-out of dual class shares targeted around CY1H18 could2.

drive new listings on SGX and lead to higher volumes on the cash market.

Cost control: A loss in revenues could lead to tigher cost control which could buffer3.

the earnings pressures.

Exhibit 9: SGX currently trades at a PEG of 3.9X which is high when compared to HKEx or US exchanges that are currently trading at ~1.5X
PEG

Ticker
Mkt cap 
(US$bn)

Price, 
LCY

12m TP, 
LCY Ccy

GS 
rating

Potential 
up/ (down) 

side PEG (X)

2017E 2018E 2019E

17E P/E/ 
(’17-19E 

EPS 
CAGR)

2017
E

2018
E

2019
E 2017E 2018E 2019E 2017E 2018E 2019E

Asia Pacific
SGX SGXL.SI 6.4          7.89      6.60       SGD Sell -16% 24       23       22       3.9        3      8      5      42      44      44      3.5      3.5      3.7      
HKEx 0388.HK 40.1        258.2 350.0     HKD Buy* 36% 43       30       26       1.5        27    44    16    57      63      64      2.1      3.0      3.5      
ASX ASX.AX 8.2          54.2      45.1       AUD Sell -17% 23       22       21       4.1        3      6      6      56      57      57      3.8      4.1      4.3      
JPX 8697.T 9.3          1,840    2,190     JPY Neutral 19% 21       20       20       6.0        15    5      2      41      40      39      2.7      3.1      3.0      

EMEA
Dubai Financial Market DFM.DU 2.4          1.08      1.23       AED Neutral 14% 38       20       17       0.8        (11)  88    17    53      67      70      2.8      4.6      5.6      

Americas
CME CME 53.1        156.9    180.0     USD Buy 15% 33       23       22       1.4        5      42    7      45      55      56      1.6      2.0      2.0      
ICE ICE 41.1        68.5      83.0       USD Buy* 21% 23       18       16       1.2        6      25    13    38      43      45      1.2      1.4      1.5      
NASDAQ NDAQ 12.9        76.1      85.0       USD Neutral 12% 18       16       15       1.6        14    16    8      29      32      32      2.0      2.2      2.3      
CBOE Holdings, Inc. CBOE 12.0        107.1    115.0     USD Neutral 7% 31       23       21       1.4        42    36    10    37      46      47      1.0      1.1      1.2      
B3 S.A. - Brasil, Bolsa, Balcao BVMF3.SA 14.8        24.0      29.0       BRL Buy 21% 30       25       21       1.6        (40)  19    19    40      44      48      1.2      2.8      3.7      

Note: Showing CY basis for SGX and JPX, end-Jun’18 for ASX for 2017E. * indicates that stock is on Conviction List.

P/E (X) EPS growth Div. yield (%)NPAT margin (%)

Source: Datastream, Goldman Sachs Global Investment Research
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representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not
factor into our price target, and may or may not be discussed in research.

Quantum
Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets. 

GS SUSTAIN
GS SUSTAIN is a global investment strategy focused on the generation of long-term alpha through identifying high quality industry leaders. The GS
SUSTAIN 50 list includes leaders we believe to be well positioned to deliver long-term outperformance through superior returns on capital, sustainable
competitive advantage and effective management of ESG risks vs. global industry peers. Candidates are selected largely on a combination of
quantifiable analysis of these three aspects of corporate performance.

Disclosures
Coverage group(s) of stocks by primary analyst(s)
Gurpreet Singh Sahi, CFA: Asia Pacific Exchanges, Hong Kong Banks, Japan-Brokers & Asset Managers, Taiwan Banks.

Asia Pacific Exchanges: Hong Kong Exchanges, Singapore Exchange. 

Hong Kong Banks: Bank of East Asia, BOC Hong Kong (Holdings), Dah Sing Banking Group, Hang Seng Bank, HSBC Holdings, Standard Chartered
Bank. 

Japan-Brokers & Asset Managers: Daiwa Securities Group, Japan Exchange Group, Nomura Holdings. 

Taiwan Banks: Cathay Financial Holding, Chailease Holdings, CTBC Financial Holdings, E.Sun Financial Holding, First Financial Holdings, Fubon Financial
Holdings, Mega Financial Holdings, Shin Kong Financial Holdings, Taishin Financial Holdings, Yuanta FHC. 

Company-specific regulatory disclosures
The following disclosures relate to relationships between The Goldman Sachs Group, Inc. (with its affiliates, “Goldman Sachs”) and companies covered
by the Global Investment Research Division of Goldman Sachs and referred to in this research.

Goldman Sachs expects to receive or intends to seek compensation for investment banking services in the next 3 months: Singapore Exchange
(S$7.89)

Goldman Sachs had an investment banking services client relationship during the past 12 months with: Singapore Exchange (S$7.89)

Goldman Sachs had a non-securities services client relationship during the past 12 months with: Singapore Exchange (S$7.89)

Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe
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As of January 1, 2018, Goldman Sachs Global Investment Research had investment ratings on 2,867 equity securities. Goldman Sachs assigns stocks
as Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for
the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage groups and views and related definitions’ below. The
Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has
provided investment banking services within the previous twelve months.

Price target and rating history chart(s)

Regulatory disclosures
Disclosures required by United States laws and regulations
See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a
principal in debt securities (or in related derivatives) of issuers discussed in this report. 

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage.
Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from
serving as an officer, director or advisor of any company in the analyst’s area of coverage.  Non-U.S. Analysts: Non-U.S. analysts may not be
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on
communications with subject company, public appearances and trading securities held by the analysts. 

Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and price targets in
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs
website at http://www.gs.com/research/hedge.html.  

Additional disclosures required under the laws and regulations of jurisdictions other than the United States
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should,
before acting on any such advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs.
Brazil: Disclosure information in relation to CVM Instruction 483 is available at http://www.gs.com/worldwide/brazil/area/gir/index.html. Where
applicable, the Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 16 of CVM Instruction 483, is
the first author named at the beginning of this report, unless indicated otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is an
affiliate of The Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as defined above).
Goldman Sachs Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to the extent that Goldman
Sachs Canada Inc. disseminates this research report to its clients.  Hong Kong: Further information on the securities of covered companies referred to
in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies
referred to in this research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number
INH000001493, 951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number
U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as
such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this
research report.  Japan: See below.  Korea: Further information on the subject company or companies referred to in this research may be obtained

Rating Distribution Investment Banking Relationships

Buy Hold Sell Buy Hold Sell

Global 33% 54% 13% 63% 57% 52%
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from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks”
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs.  Russia: Research reports distributed
in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not having product promotion as
their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity.  Singapore: Further information on
the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 198602165W).  Taiwan:
This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own investment risk.
Investment results are the responsibility of the individual investor.  United Kingdom: Persons who would be categorized as retail clients in the United
Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior Goldman Sachs
research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs
International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs
International on request.  

European Union: Disclosure information in relation to Article 4 (1) (d) and Article 6 (2) of the European Commission Directive 2003/125/EC is available
at http://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of Interest in Connection with
Investment Research.  

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.  

Ratings, coverage groups and views and related definitions
Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage. Any stock not assigned as a Buy or a Sell on an
Investment List with an active rating (i.e., a  stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed Neutral.
Each regional Investment Review Committee manages various regional Investment Lists to a global guideline of 25%-35% of stocks as Buy and
10%-15% of stocks as Sell; however, the distribution of Buys and Sells in any particular analyst’s coverage group may vary as determined by the
regional Investment Review Committee. Additionally, each Investment Review Committee manages Regional Conviction lists, which represent
investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across their
respective areas of coverage.  The addition or removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating
for such stocks.   

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership. 

Coverage groups and views: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at
http://www.gs.com/research/hedge.html. The analyst assigns one of the following coverage views which represents the analyst’s investment outlook
on the coverage group relative to the group’s historical fundamentals and/or valuation.  Attractive (A). The investment outlook over the following 12
months is favorable relative to the coverage group’s historical fundamentals and/or valuation.  Neutral (N). The investment outlook over the following
12 months is neutral relative to the coverage group’s historical fundamentals and/or valuation.  Cautious (C). The investment outlook over the following
12 months is unfavorable relative to the coverage group’s historical fundamentals and/or valuation.  

Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in an
advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating Suspended (RS). Goldman
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for
determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or target. The previous investment rating and
price target, if any, are no longer in effect for this stock and should not be relied upon.  Coverage Suspended (CS). Goldman Sachs has suspended
coverage of this company.  Not Covered (NC). Goldman Sachs does not cover this company.  Not Available or Not Applicable (NA). The information
is not available for display or is not applicable.  Not Meaningful (NM). The information is not meaningful and is therefore excluded.  

Global product; distributing entities
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce equity research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Ombudsman Goldman Sachs Brazil: 0800 727 5764 and / or
ouvidoriagoldmansachs@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Ouvidoria Goldman Sachs Brasil: 0800 727 5764 e/ou
ouvidoriagoldmansachs@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 18h; in Canada by either Goldman
Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private
Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman
Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W);
and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its
distribution in the United Kingdom and European Union. 

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom; Goldman
Sachs AG and Goldman Sachs International Zweigniederlassung Frankfurt, regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht, may also
distribute research in Germany. 

General disclosures
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (http://www.sipc.org). 
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Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return
potential relative to its coverage group as described herein.

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research. 

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments. 

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options disclosure documents which are available from Goldman Sachs sales representatives or at
http://www.theocc.com/about/publications/character-risks.jsp. Transaction costs may be significant in option strategies calling for multiple purchase and
sales of options such as spreads. Supporting documentation will be supplied upon request. 

Differing Levels of Service provided by Global Investment Research:The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to http://360.gs.com.

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2018 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc. 
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