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US Electric Utilities & IPPs 
'Ya Gotta Believe' NY Prices Are Heading Higher 
 

New York capacity and power prices poised for further recovery 
We look for the NYISO market to further improve as both ETR's Fitzpatrick (851MW) 
and EXC's Ginna (583MW) are slated to retire in Fall 2016 and Spring 2017, 
respectively. We have revised up our NYISO capacity prices further, seeing the outlines 
of the latest mini-boom in the state, following NRG's recent retirement of its Huntley 
and Dunkirk coal units totalling 900MW. While unclear what offsetting assets could yet 
return from mothball status to capture the pricing uplift, we see prices heading 
materially higher across the state in the near-term, particularly in the upstate region. 
Net-net, we conservatively forecast a Summer 2017 NYISO capacity print of $7/kW-mo 
up from ~$3.50/kW-mo this last summer 2015. We include a full table of our regional 
capacity estimates and sensitivity by company below. 

Is a deal still possible? Doubtful in our view. 
While mgmt confirmed that New York and ETR have had conversation in recent weeks 
to save its Fitzpatrick plant, rhetoric out of the state suggests it does not understand 
the depth of the plant's losses, blaming the company for sacrificing jobs to the 
detriment of its 'bottom line'. While New York has nominally suggested it will pursue 
legal and regulatory avenues possible to keep the plant open (which is what ETR has 
wanted all along), we suspect the ~$60 Mn/yr deficits projected by mgmt is just too 
much to accommodate ($225-275 Mn avoided FCF drag through 2020 vs. retiring at 
end of 2016). With just 600 jobs at the plant and $17 Mn/yr in local taxes, the deficit 
remains too wide to strike a deal with benefits to the state. Furthermore, without an 
obvious reliability need to keep the plant around, NYISO has not extended a 
comparable reliability RSSA arrangement as it did previously with EXC's Ginna. 

Who benefits the most? The classic IPPs, including TLN, NRG, and DYN 
Given the latest retirements, EXC and ETR have meaningfully reduced their sensitivities 
to this market, with the remaining sensitivity primarily attributable to IPPs including 
TLN, DYN, and NRG. We attribute NRG's outperformance yesterday in large part to the 
ETR retirement, with NRG having the largest nominal portfolio at ~3.8GW. While we 
provide specific capacity price improvements below, we suspect NYISO Zn A prices 
could improve nicely as well having seen highs last year when talk initially emerged 
around nuclear retirement potential. 

What does this all mean for Indian Point? Cheap gas remains the problem 

We maintain our generally bearish expectations for delivered gas basis in the downstate 
region of NY with the forthcoming in-service of both Constitution pipeline and 
Millennium expansion bringing cheap Marcellus gas. We know at least one if not two 
new CCGTs intend to be built in the state on the back of the cheaper delivered gas in 
the Lower Hudson Valley (LHV) zone near Indian Point. As such, we suspect overall 
economics for ETR's Indian Point asset remain backwardated despite the latest 
retirements. 

How about Indian Point? NY at logger heads with ETR 

With NY State governor Cuomo calling the decision to close the Fitzpatrick plant 
'callous' (ignoring the clear cash flow deficits), we suspect any deal around extending 
IP's life for a nominal period remains off the table. We suspect NY and ETR will remain 
at logger heads over the plant's potential relicensing for an additional 20-years (we see 
a ~10-year extension as likely a sufficient deal to entice ETR). From a strategic 
perspective, we don’t necessarily see ETR as poised to abandon its IPP strategy despite 
just two remaining restructured nuclear assets (although reduced volatility in its entirely 
regulated remaining nuclear portfolio would be well received).  
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Updating our New York Capacity Forecast:  

We include our latest update to our capacity price forecast. We reflect a 
meaningful improvement in pricing, notably for Summer 2017, where we could 
well see further upside given the confluence of both the Fitzpatrick unit retiring in 
Fall 2016 and then Ginna in Spring 2017. While taken together the NYISO 
sensitivities would drive a $5-6/kW-mo uplift, we suspect other offsetting impacts 
will materialize at these higher prices including imports from adjacent regions to 
partially backstop high priced summer capacity obligations. We also revise up our 
winter capacity price forecast. On a blended basis, we see prices as trending 
upward by north of ~$20/kW-yr YoY in 2017. This should also work to sustain LHV 
capacity prices (including for Indian Point) as we suspect prices here should 
compress in the ~2018 period as new CCGT build of CPV Valley's plant is 
contemplated for in-service, pushing the region to clear once more with the 
balance of the state ('Rest of State' market). We see the retirements as likely 
pushing additional new CCGT capacity to pursue new entry, focusing Advanced 
Power's proposed Cricket Valley CCGT (also near Indian Point). 

Our prior forecast had called for a flattish profile in 2017, with a decline in 2018 
with new CCGT entry. We now see a $3/kW-mo bump from our prior forecast 
settling out a higher overall level in 2018 despite the new plant entry.  

The further question remains the timing of plant retirements during the Winter of 
2016-2017 and to what extent the strip auction will reflect the unit retirements 
fully (or only partially).  

Figure 1: NYISO Capacity Price Forecast – Pushing Estimates Up for Nuclear Retirements 

 

 
Source:  Platts, UBSe 
 

  

NYISO ICAP Forecast 2010 2011 2012 2013 2014 2015 2016E 2017E 2018E

NYC Forecast
Summer ICAP ($/kW-month)        12.90        13.54        11.70        14.80             16.24        15.50        15.50            15.50            15.50 

$/kW-yr      154.80      162.48      140.40      177.60           194.88      186.00      186.00          186.00          186.00 
$/MW-day           424           445           385           487                534           510           510               510               510 

Winter ICAP ($/kW-month)          4.65          4.60          2.70          4.50               7.54          8.45          6.67              6.67              6.67 
$/kW-yr        55.80        55.20        32.40        54.00             90.48      101.40        80.04            80.04            80.04 
$/MW-day           153           151             89           148                248           278           219               219               219 

Annualized ($/kW-yr)      105.20      105.04        90.00      121.88           144.50      140.14      133.02          133.02          133.02 
$/MW-day           288           288           247           334                396           384           364               364               364 

NY - Rest of State (RoS)
Summer ICAP ($/kW-month)          2.47          0.55          1.25          4.20               5.15          3.50          4.25              7.00 5.00             

$/kW-yr        29.64          6.60        15.00        50.40             61.80        42.00        51.00            84.00            60.00 
$/MW-day             81             18             41           138                169           115           140               230               164 

Winter ICAP ($/kW-month)          1.75          0.39          0.15          0.82               2.58          2.90          1.25              4.25              4.50 
$/kW-yr        21.00          4.68          1.80          9.84             30.96        34.80        15.00            51.00            54.00 
$/MW-day             58             13               5             27                  85             95             41               140               148 

Annualized ($/kW-yr)        22.60          5.16          9.74        33.64             47.02        35.10        39.00            68.00            56.00 
$/MW-day             62             14             27             92                129             96           107               186               153 

Lower Hudson Valley Estimate
Summer ICAP ($/kW-month) 9.96              8.50        8.07        8.07             5.00             

$/kW-yr           119.52      102.00        96.81            96.81            60.00 
$/MW-day                327           279           265               265               164 

Winter ICAP ($/kW-month)                   -            5.90          3.73              3.73              4.50 
$/kW-yr                   -          70.80        44.76            44.76            54.00 
$/MW-day                   -             194           123               123               148 

Annualized ($/kW-yr)                   -          86.40        70.78            70.78            57.00 
$/MW-day                   -             237           194               194               156 

We see the twin nuclear 
retirements in 2017 driving a 
bumper year for capacity and 
power prices 
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New England also poised to have retirement as soon as Spring 2017 

Also occurring in the Northeast is Entergy's planned retirement of the Pilgrim 
(683MW) nuclear unit. While the plant could conceivably retire as soon as 
February, 2017, management has not yet decided as to whether it will be able to 
execute on repurchasing its capacity obligations for the subsequent two year 
period through mid-2019. We emphasize the combination of higher capacity 
prices alongside a tighter market framework suggests a meaningful potential 
premium will need to be offered to close out the position. We're biased to believe 
the plant remains open through its existing obligations. 

Sensitivities by Company 

We include our sensitivities by company. While NRG has historically had the 
highest sensitivity given its large portfolio in the state (explaining its 
outperformance yesterday), we actually estimate TLN as having the great exposure 
to the state on a per share basis following its recent close of the MachGEN 
portfolio acquisition. We emphasize upstate assets will likely see the greatest 
upside from retirements.  

Figure 2: Capacity Price Sensitivity by Company & EBITDA Uplift YoY into 2017 

 
Source:  Company reports and UBS estimates 

NY Capacity (MW) NRG ETR EXC PEG DYN CPN TLN
Rest of State 1,628        -          837         774         1,108      -          1,080      
Lower Hudson Valley 758           2,069      -          -          -          -          -          
New York City 1,366        -          -          -          -          121         -          
Long Island -           -          -          -          -          231         -          
Total 3,752        2,069      837         774         1,108      352         1,080      

Sensitivity to $1/kW-Month Change in Capacity Pricing
Rest of State 20            -          10           9            13           -          13           
Lower Hudson Valley 9              25           -          -          -          -          -          
New York City 16            -          -          -          -          1            -          
Long Island -           -          -          -          -          3            -          
Total 45            25           10           9            13           4            13           

2017 UBSe EBITDA 2,746        3,887      6,307      4,303      1,247      2,121      801         
% Change 1.6% 0.6% 0.2% 0.2% 1.1% 0.2% 1.6%

New York City
Last year's winter price 
($/kW-Month) 8.5           
This year's winter price 
UBSe ($/kW-Month) 5              
Price Delta 3              

NRG ETR EXC PEG DYN CPN TLN
In-City Capacity (MW) 1,366        -          -          -          -          121         -          
Sensitivity to change in price (6 month impact) Contracted (JFK)
New York City 28.3          -          -          -          -          -          -          
% Change to '17 EBITDA 1.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Putting the Estimates Together for RoS Changes
2016 Annualized 39            
2017 Annualized 66            

Net Change ($/kW-yr) 27            
NRG ETR EXC PEG DYN CPN TLN

EBITDA Uplift 99            55           22           21           29           9            29           
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EXC/ETR: Shortening the life of Ginna further 

Exelon and Rochester Gas & Electric (RG&E) filed a joint proposal with the New 
York Public Service Commission (PSC) on October 21st regarding the Reliability 
Support Services Agreement (RSSA) for Exelon's R.E. Ginna nuclear plant. The 
most significant change in the new proposal is that the RSSA runs through 
March 2017 compared with September 2018 previously. The latest agreement 
sets compensation at $15.4Mn per month plus $11.5Mn on March 31, 2017; this 
compares negatively with the previous agreement of $17.5Mn per month. As part 
of the agreement RG&E receives 70% of energy and capacity revenue and Ginna 
keeps the remaining 30%. In contrast the previous proposed agreement had 85% 
of revenues flowing to RG&E. The revenue sharing change is a positive revision 
that should offset the the lower set monthly compensation. Total revenues under 
the RSSA are subject to a floor of $425Mn and cap of $510 whereby RG&E has to 
compensate for any deficiency or is subject to refunds by June 30, 2017. 

After March 2017 RG&E is required to issue a RFP which Ginna can participate in 
and potentially be awarded with a new RSSA. As part of the filings in a partially 
redacted document Exelon commented that "it appears highly unlikely that there 
will be an incentive for Ginna to return to the market after RSSA termination." In 
an October 22nd interview with Bloomberg Exelon CEO Chris Crane stated that 
Ginna will retire after the duration of the RSSA and we continue to see a 
transmission solution as the most likely. RG&E has already disclosed that it is 
working on just that: the Ginna Retirement Transmission Alternative (GRTA) which 
should be completed in 2018-2020. Entergy has opposed support agreements in 
New York recently and it remains to be seen how intervenors view this latest joint 
proposal. Regardless, we believe the writing on the wall is clear: single-unit 
merchant nuclear assets will continue to be challenged economically given the 
current power and gas outlook. (Case No. 14-E-0270) 

Further details are available in our recent notes on Ginna below: 

2/20/15 Gimme a Number for Ginna 
2/17/15 Saving The Nukes? Ginna. 

Latest Ginna joint proposal 
reduces length of support 
agreement to March 2017 from 
September 2018 previously. 

The NY PSC has stated that the 
number one issue currently is 
finding a solution to mitigate the 
rate increase on rate payers 
which is currently +2% based on 
the refundablel rates.  

https://neo.ubs.com/shared/d1WUHZf9fEy6HR
https://neo.ubs.com/shared/d16tQO5626hn
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Figure 3: Ginna – Mini Model – Latest RSSA runs through March, 2017 

 
Source:  Company reports and UBSe 

NY politicians oppose FitzPatrick close; dis-economies of scale hits nuke 
fleet 

Entergy plans to close its FitzPatrick nuclear asset by 1/31/17 but top state 
politicians plan to fight the move. NY Governor Cuomo has been a vocal critic of 
Entergy’s handling of its nuclear assets and pledged to “pursue every legal and 
regulatory avenue in an attempt to stop Entergy’s actions and its callous 
disregard”. ETR confirmed months of discussions with NY officials and media 
reports tie the administrations of Cuomo and US Senator Charles Schumer to the 
talks which involved the outlook for Entergy’s Indian Point Energy Center (IPEC). 
ETR disclosed $35Mn overhead per Northeast plan, half of which is indirect and 
requires allocation to the other remaining units. 

Mgmt expected a $225-$275Mn cash drag from operating the plant vs retirement 
through '20. The closure of two nuclear assets within 30-days raises questions 
about cost allocation to the remaining nuclear assets (both regulated and 
unregulated) for overhead, etc, as we had assumed a greater cash deficit from the 
plant (eg- not all costs can be avoided). The book value for Pilgrim and FitzPatrick 
collectively is $94Mn which will be expensed through 2019. ETR did not provide 
EWC adjusted EBITDA guidance (previously $470-$490Mn in 2015E-2017E before 
divestitures/closures), as this would singularly focus on the one-remaining 
'merchant' plant, Indian point. We emphasize our estimates reflect declining 
capacity prices (excluding our latest revision, driven by the plant's very own 
retirement).  

Ginna w/ RSSA Deal 2015 2016 2017
Capacity  (MW) 581 581 581
Capacity  Price ($/kW-y r) 35.1 32.5 34.7

Capacity  Pay ments 18                         16                  18                    
Market Pow er Prices ($/MWh) w / 10% 
Prem to Zn A 37.86                    32.54              33.70                
Generation (TWh) 4.70                      4.70                4.70                 

Energy  Rev enue ($ Mn) 178                       153                 158                  

Under new Subsidy Scheme
RSSA ( Fix ed for 85% of Output) 140                       210                 210                  
RSSA ( +15% on Market) 86                         23                  24                    

Total Revenues 226                       233                 234                  
Implied Revenue ($/MWh) 48.08                    49.56              49.74                

Nuclear Fuel Capex  ($/MWh) 6.00                      6.30                6.62                 
Nuclear Fuel ($ Mn) (28)                        (30)                 (31)                   
Gross Margin 198                       203                 203                  

Direct O&M (w / Premium to CENG) (135)                      (135)                (135)                 
Other O&M (w / Premium to CENG) (26)                        (26)                 (26)                   

Total Costs (161)                      (161)                (161)                 
Implied $/kW-y r 278                       278                 278                  

EBITDA 36                         42                  41                    
Maintenance Capex  (30% Prem) (39)                        (39)                 (39)                   

FCF (3)                         3                    2                      

Plant will not refuel next Fall, 
opting to retire amidst low 
capacity and power prices 
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Figure 4: Fitzpatrick – Projected FCF – Expected to close by January 2017 

 
Source:  Company reports and UBSe 

 

  

Fitzpatrick 2015E 2016E 2017E 2018E 2019E 2020E
Capacity  (MW) 838         838            838        838         838         838         
Generation (GWh) 7,194      7,194         7,194      7,194      7,194      7,194      
Capacity  Factor (%) 98% 98% 98% 98% 98% 98%
Market Price (Unit Contingent Discount Applied), $/MWh $37 $32 $32 $31 $31 $32
Weighted Av g. Hedged Pow er Price ($/MWh) $41 $43 $34 $31 $31 $32
Capacity  Pay ments - NYISO (RoS), $/kW-y r (UBSe) $48 $27 $28 $21 $21 $20

Rev enue ($ Mn) 344         335            275        244         248         250         
Nuclear Fuel ($/MWh) 4.1         6.3            6.2         6.1         6.1         6.1         

Fuel Cost ($ Mn) (29)         (45)            (45)         (44)         (44)         (44)         
Non-Fuel Production Cost ($ Mn) (149)        (157)           (160)       (160)        (160)        (160)        
NYPA Value Sharing (24)         -            -         -         -         -         
Fix ed O&M (Proportionally  allocated) (28)         (57)            (44)         (44)         (44)         (44)         
Nuclear Refueling Ex pense (30)         (31)            (22)         (22)         (23)         (23)         
Tax es other than Inc. (25)         (26)            (23)         (23)         (24)         (24)         

EBITDA Margin ($ Mn) 57          19             (19)         (49)         (46)         (46)         
EBITDA Margin ($/MWh) 7.96        2.67           (2.60)      (6.82)       (6.46)       (6.36)       
Est. D&A (46)         (37)            (40)         (41)         (40)         (40)         

EBIT 11          (18)            (58)         (90)         (87)         (85)         
Interest Allocated (4)           (4)              (4)           (4)           (4)           (4)           

Pretax  Income 7            (22)            (62)         (94)         (91)         (89)         
Tax es (assume 37%) (3)           8               23          35          34          33          

Net Income 8            (10)            (35)         (55)         (53)         (52)         

Cash Flow  Adjustments:
D&A 46          37             40          41          40          40          
Addback Nuke Fuel 29          45             45          44          44          44          

CFO 84          73             49          30          31          31          

Nuke Capex (63.52)     (64)            (64)         (64)         (64)         (64)         
Fuel (54)         (55)            (57)         (59)         (60)         (62)         

Total Capex (117)        (119)           (121)       (122)        (124)        (126)        

Free Cash Flow (33)         (46)            (72)         (93)         (93)         (95)         
FCF / MWh (5)           (6)              (10)         (13)         (13)         (13)         



 

 US Electric Utilities & IPPs   3 November 2015 

 

 7 

Where do the commodities stand now? 

While ATC power prices remain depressed in the upstate market, showing sharp 
backwardation, we emphasize downstate Zone G prices remain elevated vs. our 
expectations for future delivered gas prices to the region. We include Spark 
spreads of Zone G vs. Dom-South prices +$0.10/MMBtu basis to reflect 
hypothetical sparks on a new CCGT (currently under construction across from 
Entergy's plant). 

Figure 5: NY-Zn A – ATC Power price ($/MWh)  Figure 6: NY-Zn G – Spark Spread @7.2 Heat Rate ($/MWh) 

 

 

 
Source:  Platts  Source:  Platts 

 

Further details are available in our recent notes on NYISO capacity below: 

De-Nuclearizing the Northeast 
The New York Capacity Swing 
The Nuke Retirements are coming 
Taking Down Coal in the Empire State 
NYISO ICAP Capacity Auction Preview 
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We remain bearish on power 
price trends – nuclear retirements 
should alleviate some of these 
pressures 

https://neo.ubs.com/shared/d1wDhesoMkOz
https://neo.ubs.com/shared/d1GYXepJcbpQN
https://neo.ubs.com/shared/d1peYexzFcgZA
https://neo.ubs.com/shared/d1k31pdzrS
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Statement of Risk 

Risks for Utilities and Independent Power Producers (IPPs) primarily relate to volatile 
commodity prices for power, natural gas, and coal. Risks to IPPs also stem from 
load variability, and operational risk in running these facilities. Rising coal and, to a 
certain extent, uranium prices could pressure margins as the fuel hedges roll off 
Competitive Integrateds. Further, IPPs face declining revenues as in the money 
power and gas hedges roll off. Other non-regulated risks include weather and for 
some, foreign currency risk, which again must be diligently accounted in the 
company’s risk management operations. Major external factors, which affect our 
valuation, are environmental risks. Environmental capex could escalate if stricter 
emission standards are implemented. We believe a nuclear accident or a change in 
the Nuclear Regulatory Commission/Environment Protection Agency regulations 
could have a negative impact on our estimates. Risks for regulated utilities include 
the uncertainty around the composition of state regulatory Commissions, adverse 
regulatory changes, unfavorable weather conditions, variance from normal 
population growth, and changes in customer mix. Changes in macroeconomic 
factors will affect customer additions/subtractions and usage patterns. 
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Public Service Enterprise Group16 PEG.N Neutral N/A US$40.62 02 Nov 2015 

Talen Energy Corp5, 16 TLN.N Neutral N/A US$8.95 02 Nov 2015 

Source: UBS. All prices as of local market close. 
Ratings in this table are the most current published ratings prior to this report. They may be more recent than the stock 
pricing date 

2. UBS AG, its affiliates or subsidiaries has acted as manager/co-manager in the underwriting or placement of 
securities of this company/entity or one of its affiliates within the past 12 months. 

4. Within the past 12 months, UBS AG, its affiliates or subsidiaries has received compensation for investment banking 
services from this company/entity or one of its affiliates. 

5. UBS AG, its affiliates or subsidiaries expect to receive or intend to seek compensation for investment banking 
services from this company/entity within the next three months. 

6. This company/entity is, or within the past 12 months has been, a client of UBS Securities LLC, and investment 
banking services are being, or have been, provided. 

13. UBS AG, its affiliates or subsidiaries beneficially owned 1% or more of a class of this company`s common equity 
securities as of last month`s end (or the prior month`s end if this report is dated less than 10 days after the most 
recent month`s end). 

16. UBS Securities LLC makes a market in the securities and/or ADRs of this company. 

For a complete set of disclosure statements associated with the companies discussed in this report, including information on 
valuation and risk, please contact UBS Securities LLC, 1285 Avenue of Americas, New York, NY 10019, USA, Attention: 
Publishing Administration. 

Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. 
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Global Disclaimer 
This document has been prepared by UBS Securities LLC, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as UBS. 

Global Research is provided to our clients through UBS Neo, the UBS Client Portal and UBS.com (each a "System"). It may also be made available through third party 
vendors and distributed by UBS and/or third parties via e-mail or alternative electronic means. The level and types of services provided by Global Research to a client may 
vary depending upon various factors such as a client's individual preferences as to the frequency and manner of receiving communications, a client's risk profile and 
investment focus and perspective (e.g. market wide, sector specific, long-term, short-term, etc.), the size and scope of the overall client relationship with UBS and legal 
and regulatory constraints. 

When you receive Global Research through a System, your access and/or use of such Global Research is subject to this Global Research Disclaimer and to the terms of 
use governing the applicable System. 

When you receive Global Research via a third party vendor, e-mail or other electronic means, your use shall be subject to this Global Research Disclaimer and to UBS's 
Terms of Use/Disclaimer (http://www.ubs.com/global/en/legalinfo2/disclaimer.html). By accessing and/or using Global Research in this manner, you are indicating that 
you have read and agree to be bound by our Terms of Use/Disclaimer. In addition, you consent to UBS processing your personal data and using cookies in accordance 
with our Privacy Statement (http://www.ubs.com/global/en/legalinfo2/privacy.html) and cookie notice (http://www.ubs.com/global/en/homepage/cookies/cookie-
management.html). 

If you receive Global Research, whether through a System or by any other means, you agree that you shall not copy, revise, amend, create a derivative 
work, transfer to any third party, or in any way commercially exploit any UBS research provided via Global Research or otherwise, and that you shall not 
extract data from any research or estimates provided to you via Global Research or otherwise, without the prior written consent of UBS.   

For access to all available Global Research on UBS Neo and the Client Portal, please contact your UBS sales representative. 

This document is for distribution only as may be permitted by law. It is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or 
resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or 
would subject UBS to any registration or licensing requirement within such jurisdiction. It is published solely for information purposes; it is not an advertisement nor is it 
a solicitation or an offer to buy or sell any financial instruments or to participate in any particular trading strategy. No representation or warranty, either expressed or 
implied, is provided in relation to the accuracy, completeness or reliability of the information contained in this document (‘the Information’), except with respect to 
Information concerning UBS. The Information is not intended to be a complete statement or summary of the securities, markets or developments referred to in the 
document. UBS does not undertake to update or keep current the Information. Any opinions expressed in this document may change without notice and may differ or 
be contrary to opinions expressed by other business areas or groups of UBS. Any statements contained in this report attributed to a third party represent UBS's 
interpretation of the data, information and/or opinions provided by that third party either publicly or through a subscription service, and such use and interpretation 
have not been reviewed by the third party. 

Nothing in this document constitutes a representation that any investment strategy or recommendation is suitable or appropriate to an investor’s individual 
circumstances or otherwise constitutes a personal recommendation. Investments involve risks, and investors should exercise prudence and their own judgement in 
making their investment decisions. The financial instruments described in the document may not be eligible for sale in all jurisdictions or to certain categories of 
investors. Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Mortgage and asset-backed 
securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates or other market conditions. Foreign currency rates of 
exchange may adversely affect the value, price or income of any security or related instrument referred to in the document. For investment advice, trade execution or 
other enquiries, clients should contact their local sales representative. 

The value of any investment or income may go down as well as up, and investors may not get back the full (or any) amount invested. Past performance is not necessarily 
a guide to future performance. Neither UBS nor any of its directors, employees or agents accepts any liability for any loss (including investment loss) or damage arising 
out of the use of all or any of the Information. 

Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other financial instruments. There is no 
representation that any transaction can or could have been effected at those prices, and any prices do not necessarily reflect UBS's internal books and records or 
theoretical model-based valuations and may be based on certain assumptions. Different assumptions by UBS or any other source may yield substantially different results. 

This document and the Information are produced by UBS as part of its research function and are provided to you solely for general background information. UBS has no 
regard to the specific investment objectives, financial situation or particular needs of any specific recipient. In no circumstances may this document or any of the 
Information be used for any of the following purposes: 

(i) valuation or accounting purposes; 

(ii) to determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or 

(iii) to measure the performance of any financial instrument. 

By receiving this document and the Information you will be deemed to represent and warrant to UBS that you will not use this document or any of the Information for 
any of the above purposes or otherwise rely upon this document or any of the Information. 

Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management. The analysis contained in this document is 
based on numerous assumptions. Different assumptions could result in materially different results. The analyst(s) responsible for the preparation of this document may 
interact with trading desk personnel, sales personnel and other parties for the purpose of gathering, applying and interpreting market information. UBS relies on 
information barriers to control the flow of information contained in one or more areas within UBS into other areas, units, groups or affiliates of UBS. The compensation 
of the analyst who prepared this document is determined exclusively by research management and senior management (not including investment banking). Analyst 
compensation is not based on investment banking revenues; however, compensation may relate to the revenues of UBS Investment Bank as a whole, of which 
investment banking, sales and trading are a part. 

For financial instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC) acts as a market maker or 
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity 
provider is carried out in accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in 
this document. For financial instruments admitted to trading on a non-EU regulated market: UBS may act as a market maker save that where this activity is carried out in 
the US in accordance with the definition given to it by the relevant laws and regulations, such activity will be specifically disclosed in this document. UBS may have issued 
a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may have long or 
short positions, trade as principal and buy and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions 
expressed in this document. 

United Kingdom and the rest of Europe:  Except as otherwise specified herein, this material is distributed by UBS Limited to persons who are eligible counterparties 
or professional clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation 
Authority.   France:  Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR 
(Autorité de Contrôle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this 
document, the document is also deemed to have been prepared by UBS Securities France S.A.   Germany:  Prepared by UBS Limited and distributed by UBS Limited and 
UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin).   Spain:  Prepared by UBS Limited and distributed 
by UBS Limited and UBS Securities España SV, SA. UBS Securities España SV, SA is regulated by the Comisión Nacional del Mercado de Valores (CNMV).   Turkey:  
Distributed by UBS Limited. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments 
and services in the Republic of Turkey. Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG 
is not licensed by the Turkish Capital Market Board under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other 
offering material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the Republic of Turkey 
without the prior approval of the Capital Market Board. However, according to article 15 (d) (ii) of the Decree No. 32, there is no restriction on the purchase or sale of 
the securities abroad by residents of the Republic of Turkey.   Poland:  Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated 
by the Polish Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this 
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document, the document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce.   Russia:  Prepared and 
distributed by UBS Bank (OOO).   Switzerland:  Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial 
Market Supervisory Authority (FINMA).   Italy:  Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A. UBS Italia Sim S.p.A. is regulated by the 
Bank of Italy and by the Commissione Nazionale per le Società e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this document, the 
document is also deemed to have been prepared by UBS Italia Sim S.p.A.   South Africa:  Distributed by UBS South Africa (Pty) Limited (Registration No. 
1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328).   Israel:  This material is distributed by UBS Limited. UBS 
Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. UBS Securities 
Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its affiliates incorporated outside Israel are not 
licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli Advisory Law. UBS may engage among 
others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited and its affiliates may prefer various 
Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this Material should be considered as 
investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible Clients within the meaning of 
the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons.   Saudi Arabia:  This document has been issued by UBS AG (and/or 
any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at Aeschenvorstadt 1, CH-4051 
Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi closed joint stock company 
incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers, P.O. Box 75724, Riyadh 
11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business under license number 
08113-37.   Dubai:  The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further distribution within the United 
Arab Emirates.   United States:  Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of UBS AG; or by a group, 
subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a   ‘non-US affiliate’ ) to major US institutional investors only. UBS Securities LLC or UBS 
Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by UBS Securities LLC or 
UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities LLC or UBS Financial 
Services Inc., and not through a non-US affiliate. UBS Securities LLC is not acting as a municipal advisor to any municipal entity or obligated person within the meaning 
of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule"), and the opinions or views contained herein are not intended to be, and do not constitute, 
advice within the meaning of the Municipal Advisor Rule.   Canada:  Distributed by UBS Securities Canada Inc., a registered investment dealer in Canada and a Member-
Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt from registration.   Brazil:  
Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are eligible investors residing in Brazil, which are considered to 
be: (i) financial institutions, (ii) insurance firms and investment capital companies, (iii) supplementary pension entities, (iv) entities that hold financial investments higher 
than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi) securities portfolio managers and securities consultants duly 
authorized by Comissão de Valores Mobiliários (CVM), regarding their own investments, and (vii) social security systems created by the Federal Government, States, and 
Municipalities.   Hong Kong:  Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong Branch.   Singapore:  Distributed by UBS Securities Pte. Ltd. [MCI 
(P) 018/09/2015 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS Securities Pte. Ltd., an exempt financial adviser under the Singapore 
Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank 
licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any matters arising from, or in connection with, the 
analysis or document. The recipients of this document represent and warrant that they are accredited and institutional investors as defined in the Securities and Futures 
Act (Cap. 289).   Japan:  Distributed by UBS Securities Japan Co., Ltd. to professional investors (except as otherwise permitted). Where this document has been prepared 
by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author, publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to 
Professional Investors (except as otherwise permitted) in relation to foreign exchange and other banking businesses when relevant.   Australia:  Clients of UBS AG: 
Distributed by UBS AG (Holder of Australian Financial Services License No. 231087). Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd 
(Holder of Australian Financial Services License No. 231098). Clients of UBS Wealth Management Australia Ltd: Distributed by UBS Wealth Management Australia Ltd 
(Holder of Australian Financial Services Licence No. 231127). This Document contains general information and/or general advice only and does not constitute personal 
financial product advice. As such, the Information in this document has been prepared without taking into account any investor’s objectives, financial situation or needs, 
and investors should, before acting on the Information, consider the appropriateness of the Information, having regard to their objectives, financial situation and needs. 
If the Information contained in this document relates to the acquisition, or potential acquisition of a particular financial product by a ‘Retail’ client as defined by section 
761G of the Corporations Act 2001 where a Product Disclosure Statement would be required, the retail client should obtain and consider the Product Disclosure 
Statement relating to the product before making any decision about whether to acquire the product. The UBS Securities Australia Limited Financial Services Guide is 
available at: www.ubs.com/ecs-research-fsg.   New Zealand:  Distributed by UBS New Zealand Ltd. The information and recommendations in this publication are 
provided for general information purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account 
any person’s particular financial situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor.   Korea:  
Distributed in Korea by UBS Securities Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities 
Pte. Ltd., Seoul Branch.   Malaysia:  This material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.: 
CMSL/A0063/2007). This material is intended for professional/institutional clients only and not for distribution to any retail clients.   India:  Prepared by UBS Securities 
India Private Ltd. (Corporate Identity Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 
400051. Phone: +912261556000. It provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) 
INF230951431, NSE (Currency Derivatives Segment) INE230951431, BSE (Capital Market Segment) INB010951437; merchant banking services bearing SEBI Registration 
Number: INM000010809 and Research Analyst services bearing SEBI Registration Number: INH000001204. UBS AG, its affiliates or subsidiaries may have debt holdings 
or positions in the subject Indian company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-
investment banking securities-related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have 
been a client/clients of UBS AG, its affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with respect to investment 
banking and/or non-investment banking securities-related services and/or non-securities services. With regard to information on associates, please refer to the Annual 
Report at: http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html  

The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law. 
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actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property 
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