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STOCK DATA

52-Week Range $4.13 – $1.70
3-Month ADTV 93,916
Market Cap (mil) $5,327.9
Shares Outstanding (mil) 2,073.1
Beta 0.50
Fiscal Year-End June

EARNINGS DATA

Adj. EPS  2015A 2016A 2017E
H1 $(0.50) $(2.87) $(0.36)
H2 $(1.52) $(0.22) $(0.21)
FY $(2.02) $(2.76) $(0.53)
EPA (Earnings per ADR) for each period is adjusted for
the AUD vs. USD spot exchange rates on June 30 and
December 31. Quarterly EPS may not sum to total due to
rounding.
 

4Q16
Short Interest 158,045.0

BALANCE SHEET DATA

1H17
Cash & Equivalents $20.9
Current Assets $21.7
Total Assets $42.6
Total Liabilities $7.2
Total Stockholder Equity $35.3
Total Debt $0.0
In millions of Australian dollars (AUD). Share count
reflects NASDAQ-traded ADR. 1 ADR = 100 ASX-traded
common shares.

Green Shoots from Broad Clinical Progress Are
Emerging
Summary and Recommendation
On January 20, Prima BioMed announced the first patient dosing in the enlarged
randomized portion of the AIPAC Phase IIb study with IMP321 in metastatic
breast cancer (mBC). We think clinical progress with IMP321 is significantly under-
appreciated, as the latest news is the seventh announcement since late November
2016. We also point to multiple value inflection points in 2017 that we think could
be positive catalysts. PBMD also continues to make progress with its Phase I trial
in melanoma (TACTI-mel), testing IMP321 plus a PD-1 blocking antibody (Keytruda),
a hot immunotherapeutic anti-cancer strategy, and recently added a LAG-3 agonist
antibody, IMP761, to its internal pipeline. We reiterate our Outperform rating.

Key Points
■ AIPAC's progress is impressive. AIPAC is a Phase IIb trial of the chemo-

immunotherapy IMP321 plus paclitaxel in hormone receptor-positive mBC. In
December 2016, PBMD announced initial safety data from the first cohort.
Results at the 6 mg and 30 mg dosage levels confirmed the safety and
tolerability of IMP321, with no drug-related serious adverse events. We
think the data significantly de-risked the remainder of the trial, as immune
monitoring also confirmed IMP321 as an effective antigen presenting cell (APC)
activator and enhances the immune response (increased level of monocytes,
dendritic cells, and CD8+ T cells). We look for the initial safety run-in data from
both cohorts to be presented in mid 2017.

■ TACTI-mel is also making big strides. We look for TACTI-mel to position
IMP321 with potential for future consideration in synergistic combination with
immune checkpoint therapies. The TACTI-mel trial is in Australia and will recruit
up to 24 patients. Interim data from the first cohort (eight patients) were
reported in December 2016 and indicated IMP321 was safe and tolerable in
melanoma patients. Dosing of the second patient cohort (n=6 with unresectable
or metastatic melanoma that had a sub-optimal response to Keytruda), to
primarily confirm that IMP321's safety will also look for anti-tumor activity and
the immune response to the combination, was announced earlier this month.
We look for further data from TACTI-mel to be positive catalysts in 2017.

■ IMP761 added to internal pipeline. In addition to IMP321, PBMD is developing
a humanized IgG4 monoclonal antibody (MAb), IMP761, which could be the first
agonist antibody to LAG-3. The discovery is important as a checkpoint agonist
like IMP761 could allow for fine-tuning of the immune response to a checkpoint
protein, such as temporarily switching off the inflammatory response and, thus,
see potential application in autoimmune diseases. IMP761 is in the preclinical
stage of study.

■ The activity of partners grows. PBMD’s partners, Novartis (NVS) and
GlaxoSmithKline (GSK), also have several clinical and pre-clinical LAG-3
programs underway. GSK has exclusive rights to IMP731 for autoimmune
disease applications, and NVS has exclusive rights to IMP701, which also has
anti-LAG-3 oncology applications. New clinical trials have been initiated in the
past 12 months. Thus, we anticipate news flow from these programs, as well as
from collaborations with Cytilimic and WuXi Biologics, to grow in 2017.

Important disclosures can be found on pages 6 - 10 of this report.
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Is there a significant
market opportunity
for another
checkpoint
inhibitor?

Prima BioMed is currently conducting TACTI-mel, a Phase I clinical
trial evaluating treatment with IMP321 in combination with
pembrolizumab (a PD-1 checkpoint inhibitor) in patients with
metastatic melanoma. Although the cancer immunotherapy space
is very competitive, several immune system checkpoint protein-
targeted therapeutics have been approved by the FDA since 2011
by gaining initial approvals in one type of tumor and then gaining
additional approvals in other tumor types, especially in hard-to-
treat cancers. We believe approvals for additional tumor types are
likely to be announced in the coming months, showing that there
continue to be unmet medical needs in treating cancer and, thus,
room for novel therapies like IMP321.

3 to 6 Months

Is the combination
of a chemotherapy
with IMP321
potent?

An antigen presenting cell (APC) activator like IMP321 given after
chemotherapy induces APCs to mature and transport tumor
antigens (debris from apoptotic tumor cells) to the lymph nodes
for presentation to T cells, whose cytotoxic activity is then
stimulated (increased monocyte, dendritic cell, natural killer, and
memor CD8 T cell counts) and sustained. Importantly, only a low
concentration of IMP321 is required to show activity on APCs,
which appears to be sustained for at least six months, making
IMP321 a very potent immune system activator.

12 to 24
Months

Can positive results
from the AIPAC
Phase IIb trial gain
IMP321 regulatory
approval?

AIPAC is a randomized, placebo-controlled study in metastatic
breast cancer (mBC) whose primary goal is to compare combined
treatment with IMP321 plus standard chemotherapy (paclitaxel)
versus paclitaxel alone. We expect positive results from this study
based on a comparison of previous trials with IMP321 in mBC
versus historical controls from the ECOG 2100 study in mBC, which
showed only 10% of patients treated with IMP321 progressed
versus 50% who progressed in the historical control group. We
believe AIPAC s design is registrational in quality, as it is being
conducted under the auspices of scientific advice from the
European Medicines Agency and, upon achievement of certain
clinical endpoints, could lead to full marketing authorization for
IMP321 in the EU.

2 Years+

Investment Thesis

We believe the current valuation of Prima BioMed is disconnected from our estimation of the
significant value PBMD has created in advancing its clinical-stage product pipeline. Specifically,
whereas PBMD had one active clinical program in 2014, it now has three novel product candidates
in clinical development (IMP321, IMP731, and GSK 2831781), with the latter two rapidly being
advanced by two partners committed to their full evaluation.

Valuation

We use a discounted cash flow (DCF) methodology to arrive at our 12-month price target of $6. See
attached for the detailed DCF valuation analysis.

Catalysts/Milestones
■ 1Q17: Present preclinical results for the anti-PD-1/IMP321 combination.
■ 1H17: Interim results (complete safety run-in phase) from the AIPAC Phase IIb study with IMP321

plus paclitaxel.

Institutional Brokerage, Research, and Investment Banking© 2017 FBR & Co.
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Valuation  
We use a discounted cash flow (DCF) methodology to arrive at our 12-month price target of $6.00 for 
PBMD shares. Using the matrix below, a discount rate of 25% was applied, based on the availability 
of mid-stage efficacy data for IMP321 and, thus, below-average risk relative to other drug candidates 
in mid-stage development. A 1% terminal growth rate was used, which we believe is conservative as 
IMP321 has potential for approval in other cancers, expansion of future sales into regions outside 
the initial target markets of U.S./EU/Japan, and likely pricing power (2%–3% annual price increases).  

General Matrix of Discount Rate Assumptions versus Clinical Stage of Development 

 

Source: Company reports and FBR Research 

The following assumptions were used in our methodology:   

 IMP321 demonstrates safety as a treatment for patients with mBC.  

 Prima’s anticipated partner for IMP321 development gains U.S. approval in mBC in the calendar 
first half of the year 2020 and one year later in the EU and Japan.  

 IMP321 late-stage development and commercialization is out-licensed by 2019 for a $25 million 
up-front payment and additional milestone payments, based on clinical and regulatory 
achievements, plus low-double-digit royalties on IMP321 sales in U.S. and ex-U.S. markets.  

 Application of a 25% discount rate to free cash flows, as we note: (1) Targeting immune 
checkpoint pathways is a validated approach in anti-cancer drug development; (2) IMP321 has 
already completed one Phase II study; and (3) thus, IMP321 has below-average regulatory risk.  

 A 1% terminal growth rate was used, driven by potential approval of IMP321 in other tumor 
types, expansion of future sales into regions outside the initial target markets of U.S./EU/Japan, 
and pricing power. (We estimate 2%–3% annual price increases.) 

DCF Valuation Analysis 

 

Source: Company reports and FBR Research 

 

Clinical Stage Below Average Average Above Average

Preclinical 55% 60% 65%

IND 45% 50% 55%

Phase I 35% 40% 45%

Phase II 25% 30% 35%

Phase III 15% 20% 25%

Approved 10% 13% 15%

Relative Risk

(in $000s except share count and EPS) 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

EBITDA (12,013) (12,675) (18,728) 12,337 2,139 29,712 19,814 59,649 112,765 168,871 217,006 245,469 250,892

Working Capital, Taxes and Other (15,247) (14,708) (18,246) 10,222 6,860 31,903 31,909 84,967 152,052 220,134 275,324 305,082 248,364

Cash from Operations (11,310) (11,141) (16,434) 30,773 14,990 18,087 17,028 38,782 76,448 118,049 155,458 180,064 187,929

Capex 103 (2,033) (2,074) (2,115) (2,157) (2,201) (2,245) (2,289) (2,335) (2,382) (2,430) (2,478) (2,528)

Free Cash Flow (FCF) (11,207)     (13,174)     (18,508)     28,657      12,832      15,886      14,783      36,492      74,113      115,667     153,028     177,586     185,401      

Weighted Average Shares 22,363      24,779      29,412      33,955      34,150      37,430      39,299      41,261      43,321      45,485      47,756      50,141      52,646        

FCF Per Share ($0.50) ($0.53) ($0.63) $0.84 $0.38 $0.42 $0.38 $0.88 $1.71 $2.54 $3.20 $3.54 $3.52

Terminal Value $965,629

Discount Rate 25%

Terminal Growth Rate 1%

Total NPV of FCF per share 2.65$        

Plus:  PV of Terminal Value per share 3.40$        

Price per share 6.04$        

NPV Calculation

$6

Institutional Brokerage, Research, and Investment Banking© 2017 FBR & Co.
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Risks   
Commercial. Prima BioMed is a development-stage biopharmaceutical firm that does not have a 
track record of successfully commercializing products. The company’s long-term future hinges on its 
ability to bring IMP321 to market and possibly survive against competing companies with similar 
products. 

Clinical. Drug development is an inherently risky business, requiring significant investment of both 
time and capital. However, the company has multiple drugs in its pipeline, each in multiple trials to 
treat different diseases. This effectively “lightens the load” on a drug candidate failing to obtain final 
approval since that drug may approved for another use and the company’s other target could show 
greater success. 

Regulatory. As IMP321 is being developed to treat life-threatening illnesses in their later stages, it 
may meet the requirements necessary for fast-track approval. The possibility of final approval is 
uncertain at this point as Prima has yet to accumulate a sufficient amount of clinical evidence.  

Competitive. While Prima BioMed is focused on markets with high demand, there is abundant 
competition from other companies seeking to develop similar immunotherapy products. 
Immunotherapeutic agents for cancers other than the types that Prima BioMed is targeting may 
eventually become competitors. Many of these competing companies are also much larger and have 
greater financial resources for drug development and testing. 

Intellectual property. IMP321, which became an internal asset with the acquisition of Immutep in 
2014, is protected by multiple patent families that were either owned or licensed to Immutep. The 
latest of these patents expire in 2028. However, patent challenges could be successful in invalidating 
these patents and could significantly affect our valuation of the company. 

Financial. PBMD is cash flow negative and, therefore, likely to require additional funding. We believe 
PBMD needs to raise cash in the capital markets before drug approval, which would dilute current 
shareholders and lower expected returns.  

Company Profile   
Prima BioMed, Ltd. is an Australia-based global biopharmaceutical company with two Phase II 
clinical-stage cancer immunotherapeutic product candidates. The company’s internal development 
pipeline is currently focused on IMP321, which is now in Phase I/II evaluation for metastatic breast 
cancer and metastatic melanoma. The company’s ordinary shares are listed on the Australian Stock 
Exchange and the American Depository Receipts (ADRs) listed on the NASDAQ, at a ratio of 100 
ordinary shares to 1 ADR.   

Institutional Brokerage, Research, and Investment Banking© 2017 FBR & Co.
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Annual Income Statement—Prima BioMed Ltd. (PBMD) 

 
Note: EPA (Earnings per ADR) for each period is adjusted for the AUD vs. USD spot exchange rates on June 30 and December 31. 

Source: Company documents and FBR Research 

 

Semiannual Income Statement—Prima BioMed Ltd. (PBMD) 

 
Note: EPA (Earnings per ADR) for each period is adjusted for the AUD vs. USD spot exchange rates on June 30 and December 31. 

Source: Company documents and FBR Research 

 

 

Fiscal year ends June 30 Jun-18 Jun-19 Jun-20 Jun-21 Jun-22 Jun-23 Jun-24 Jun-25 Jun-26 Jun-27 Jun-28

(in thousands AUD except share count and EPA*) F2014A F2015A F2016A F2017E F2018E F2019E F2020E F2021E F2022E F2023E F2024E F2025E F2026E F2027E F2028E

Royalties 15.9 0.0 0.0 0.0 0.0 0.0 530.7 41,143.1 29,644.1 72,703.2 130,050.0 190,620.7 242,196.0 273,058.6 279,153.5

Grant Income 2,004.2 1,335.5 1,589.8 1,621.6 1,750.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0

Gain (loss) on Foreign Exchange (F/X) 406.6 538.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Milestone, Licensing and Other Income 713.3 219.1 439.1 447.9 0.0 25,000.0 12,500.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Revenue 3,140.1 2,092.9 2,028.9 2,069.5 1,750.0 27,000.0 15,030.7 43,143.1 31,644.1 74,703.2 132,050.0 192,620.7 244,196.0 275,058.6 281,153.5

Cost of Sales 0.0 0.0 0.0 0.0 0.0 0.0 37.1 2,880.0 2,075.1 5,089.2 9,103.5 13,343.4 16,953.7 19,114.1 19,540.7

Gross Profit 3,140.1 2,092.9 2,028.9 2,069.5 1,750.0 27,000.0 14,993.5 40,263.1 29,569.1 69,614.0 122,946.5 179,277.2 227,242.3 255,944.5 261,612.7

D&A 446.4 1,341.2 1,993.1 2,033.0 1,500.0 1,500.0 1,500.0 500.0 500.0 500.0 500.0 500.0 100.0 100.0 100.0

R&D Expense 11,930.9 8,952.4 7,059.5 7,412.5 13,500.0 7,500.0 5,500.0 4,000.0 3,000.0 3,000.0 3,000.0 3,000.0 3,000.0 3,000.0 3,000.0

SG&A Expense 4,092.6 5,723.1 6,982.6 7,331.8 7,551.7 7,778.3 8,011.6 8,252.0 8,499.5 8,754.5 9,017.1 9,287.7 9,566.3 9,853.3 10,148.9

 Operating Expenses 16,469.8 16,016.8 16,035.3 16,777.2 22,551.7 16,778.3 15,011.6 12,752.0 11,999.5 12,254.5 12,517.1 12,787.7 12,666.3 12,953.3 13,248.9

Operating Profit (Loss) (13,329.8) (13,923.9) (14,006.3) (14,707.7) (20,801.7) 10,221.7 (18.1) 27,511.1 17,569.5 57,359.5 110,429.4 166,489.6 214,576.0 242,991.2 248,363.9

Finance Cost and Other 0.0 18,370.0 572.1 583.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net Change in Fair Value of Financial Liability 0.0 0.0 (607.6) (619.8) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Change in Fair Value of Derivatives 0.0 0.0 (49,154.3) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pre-Tax Profit (Loss) (13,329.8) (32,293.9) (63,196.2) (14,671.5) (20,801.7) 10,221.7 (18.1) 27,511.1 17,569.5 57,359.5 110,429.4 166,489.6 214,576.0 242,991.2 248,363.9

Tax Benefit (Expense) 13.6 (142.2) (1,181.0) (1,204.6) 0.0 2,555.4 0.0 6,877.8 4,392.4 14,339.9 27,607.3 41,622.4 53,644.0 60,747.8 62,091.0

Net Income before F/X (13,343.4) (32,151.7) (62,015.2) (13,466.8) (20,801.7) 7,666.3 (18.1) 20,633.3 13,177.1 43,019.6 82,822.0 124,867.2 160,932.0 182,243.4 186,272.9

F/X (57.4) (56.9) 307.0 313.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Net Income (Loss) (13,400.8) (32,208.6) (61,708.2) (13,153.7) (20,801.7) 7,666.3 (18.1) 20,633.3 13,177.1 43,019.6 82,822.0 124,867.2 160,932.0 182,243.4 186,272.9

EPA (*Earnings per ADR) (1.10) (2.02) (2.76) (0.53) (0.71) 0.23 (0.00) 0.55 0.34 1.04 1.91 2.75 3.37 3.63 3.54

Weighted Average ADRs 12,201 15,911 22,363 24,779 29,412 33,955 34,150 37,430 39,299 41,261 43,321 45,485 47,756 50,141 52,646

Fiscal year ends June 30 Dec-14 Jun-15 Dec-15 Jun-16 Dec-16 Jun-17

(in thousands AUD except share count and EPA*) F2014A 1H15A 2H15A F2015A 1H16A 2H16A F2016A 1H17E 2H17E F2017E

Royalties 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Grant Income 2,004.2 1,169.9 165.6 1,335.5 1,264.7 325.2 1,589.8 1,290.0 331.7 1,621.6

Gain (loss) on Foreign Exchange (F/X) 406.6 624.5 (86.3) 538.2 0.0 0.0 0.0 0.0 0.0 0.0

Milestone, Licensing and Other Income 713.3 200.2 18.9 219.1 164.7 274.4 439.1 168.0 279.9 447.9

Total Revenue 3,140.1 1,994.7 98.2 2,092.9 1,429.3 599.6 2,028.9 1,457.9 611.6 2,069.5

Cost of Sales 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Gross Profit 3,140.1 1,994.7 98.2 2,092.9 1,429.3 599.6 2,028.9 1,457.9 611.6 2,069.5

D&A 446.4 216.7 1,124.6 1,341.2 1,026.4 966.7 1,993.1 1,046.9 986.1 2,033.0

R&D Expense 11,930.9 4,892.4 4,060.0 8,952.4 4,011.4 3,048.2 7,059.5 4,211.9 3,200.6 7,412.5

SG&A Expense 4,092.6 3,028.0 2,695.1 5,723.1 4,180.7 2,802.0 6,982.6 4,389.7 2,942.1 7,331.8

 Operating Expenses 16,469.8 8,137.1 7,879.7 16,016.8 9,218.4 6,816.9 16,035.3 9,648.5 7,128.7 16,777.2

Operating Profit (Loss) (13,329.8) (6,142.4) (7,781.5) (13,923.9) (7,789.1) (6,217.2) (14,006.3) (8,190.6) (6,517.1) (14,707.7)

Finance Cost and Other 0.0 204.6 18,165.4 18,370.0 505.9 66.2 572.1 516.0 67.5 583.5

Net Change in Fair Value of Financial Liability 0.0 54.1 (54.1) 0.0 (278.9) (328.7) (607.6) (284.5) (335.3) (619.8)

Change in Fair Value of Derivatives 0.0 0.0 0.0 0.0 (49,022.0) (132.4) (49,154.3) 0.0 0.0 0.0

Pre-Tax Profit (Loss) (13,329.8) (6,401.1) (25,892.8) (32,293.9) (56,584.0) (5,822.3) (63,196.2) (8,422.2) (6,249.3) (14,671.5)

Tax Benefit (Expense) 13.6 0.0 (142.2) (142.2) (562.2) (618.8) (1,181.0) (573.4) (631.2) (1,204.6)

Net Income before F/X (13,343.4) (6,401.1) (25,750.6) (32,151.7) (56,021.9) (5,203.5) (62,015.2) (7,848.8) (5,618.1) (13,466.8)

F/X (57.4) 164.8 (221.7) (56.9) (269.0) 576.0 307.0 (274.4) 587.5 313.1

Net Income (Loss) (13,400.8) (6,236.3) (25,972.3) (32,208.6) (56,290.9) (4,627.5) (61,708.2) (8,123.1) (5,030.5) (13,153.7)

EPA (*Earnings per ADR) (1.10) (0.50) (1.52) (2.02) (2.87) (0.22) (2.76) (0.36) (0.21) (0.53)

Weighted Average ADRs 12,201 12,551 17,054 15,911 19,588 20,975 22,363 22,613 23,696 24,779
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*Closing price of last trading day immediately prior to the date of this publication unless otherwise indicated.

Important Information
FBR is the global brand for FBR & Co. and its subsidiaries.

This report has been prepared by FBR Capital Markets & Co. (FBRC), a subsidiary of FBR & Co.

FBRC is a broker-dealer registered with the SEC and member of FINRA, the NASDAQ Stock Market and the Securities Investor
Protection Corporation (SIPC). The address for FBRC is 1300 North 17th Street Suite 1400, Arlington, VA 22209.

FBR Capital Markets LT, Inc. is an affiliate of FBRC and provides services for trading non-securities products.

All references to FBR & Co. mean FBR Capital Markets & Co. (FBRC) and its affiliates.

Company-Specific Disclosures
FBR acts as a market maker or liquidity provider for the company's securities: Prima BioMed Ltd.
For up-to-date company disclosures including price charts, please click on the following link or paste URL in a web browser: 
www.fbr.com/disclosures

General Disclosures
Information about the Research Analyst Responsible for this report:

The primary analyst(s) covering the issuer(s), Vernon T. Bernardino, certifies (certify) that the views expressed herein
accurately reflect the analyst's personal views as to the subject securities and issuers and further certifies that no part
of such analyst's compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views
expressed by the analyst in the report. The analyst(s) responsible for this research report has received and is eligible to receive
compensation, including bonus compensation, based on FBR’s overall operating revenues, including revenues generated by
its investment banking activities.

Information about FBR's Conflicts Management Policy:

Our Research conflicts management policy is available at: http://www.fbr.com/conflicts-management-policy.

Information about investment banking:

In the normal course of its business, FBR seeks to perform investment banking and other services for various companies
and to receive compensation in connection with such services. As such, investors should assume that FBR intends to seek
investment banking or other business relationships with the companies.

Information about our recommendations, holdings and investment decisions:

The information and rating included in this report represent the long-term view as described more fully below. The analyst
may have different views regarding short-term trading strategies with respect to the stocks covered by the rating, options on
such stocks, and/or other securities or financial instruments issued by the company, and such views may be made available
to all or some of our clients from time to time. Our brokers also may make recommendations to their clients, and our
affiliates may make investment decisions that are contrary to the recommendations contained in this research report. Such
recommendations or investment decisions may be based on the particular investment strategies, risk tolerances, and other
investment factors of that particular client or affiliate. From time to time, FBR, its affiliated entities, and their respective
directors, officers, employees, or members of their immediate families may have a long or short position in the securities or
other financial instruments mentioned in this report.

We provide to certain customers on request specialized research products or services that focus on covered stocks from a
particular perspective. These products or services include, but are not limited to, compilations, reviews, and analysis that may
use different research methodologies or focus on the prospects for individual stocks as compared to other covered stocks
or over differing time horizons or under assumed market events or conditions. Readers should be aware that we may issue
investment research on the subject companies from a technical perspective and/or include in this report discussions about
options on stocks covered in this report and/or other securities or financial instruments issued by the company. These analyses
are different from fundamental analysis, and the conclusions reached may differ. Technical research and the discussions
concerning options and other securities and financial instruments issued by the company do not represent a rating or coverage
of any discussed issuer(s). The disclosures concerning distribution of ratings and price charts refer to fundamental research and
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do not include reference to technical recommendations or discussions concerning options and other securities and financial
instruments issued by the company.

Our analysts’ short-term views, recommendations by our brokers, views contained in products and services provided to
customers on an individualized basis, and\or strategies, analysis or decisions made by FBR & Co. or its affiliates and their
respective directors, officers, employees, or members of their immediate families may reach different conclusions than those
published by the analyst in this report and could impact the price of the securities mentioned in this report.

Important Information Concerning Options Transactions:

This discussion is directed to experienced professional investors with a high degree of sophistication and risk tolerance.

Options transactions are not suitable for all investors. This brief statement does not address all of the risks or other significant
aspects of entering into any particular transaction. Tax implications are an important consideration for options transactions.
Prior to undertaking any trade you should discuss with your preferred tax, ERISA, legal, accounting, regulatory, or other advisor
how such particular trade may affect you.

Opinion with respect to options is distinct from fundamental research analysis. Opinion is current as of the time of publication,
and there should be no expectation that it will be updated, supplemented, or reviewed as information changes. We make no
commitment to continue to follow any ideas or information contained in this section. Analysis does not consider the cost of
commissions. Supporting documentation is available upon request.

Please ensure that you have read and understood the current options risk disclosure document before entering into
any options transactions. The options risk disclosure document can be accessed at the following Web address: http://
optionsclearing.com/about/publications/character-risks.jsp. If this link is inaccessible, please contact your representative.

Risks

Some options strategies may be complex, high risk, and speculative. There are potentially unlimited combinations of hedged
and unhedged options strategies that expose investors to varying degrees of risk. Generally, buyers establishing long options
positions risk the loss of the entire premium paid for the position, while sellers establishing short options positions have
unlimited risk of loss. There are a number of commonly recognized options strategies, that expose investors to varying degrees
of risk, some of which are summarized below:

Buying Calls or Puts--Investors may lose the entire premium paid.

Selling Covered Calls--Selling calls on long stock position. Risk is that the stock will be called away at strike, limiting investor
profit to strike plus premium received.

Selling Uncovered Calls--Unlimited risk that investors may experience losses much greater than premium received.

Selling Uncovered Puts--Significant risk that investors will experience losses much greater than premium income received.

Buying Vertical Spreads (Calls--long call and short call with higher strike; Puts--long put and short put with lower strike) Same
expiration month for both options. Investors may lose the entire premium paid.

Buying Calendar Spreads (different expiration months with short expiration earlier than long). Investors may lose the entire
premium paid.

Selling Call or Put Vertical Spreads (Calls--short call and long call with higher strike; Puts--short put and long put with a lower
strike, same expiration month for both options.) Investors risk the loss of the difference between the strike prices, reduced
by the premium received.

Buying Straddle--Buying a put and a call with the same underlying strike and expiration. Investors risk loss of the entire
premium paid.

Selling Straddle--Sale of call and put with the same underlying strike and expiration.) Unlimited risk that investors will
experience losses much greater than the premium income received.

Buying Strangle--Long call and long put, both out of the money, with the same expiration and underlying security. Investors
may lose the entire premium paid.

Selling Strangle--Short call and put, both out of the money, with the same expiration and underlying security. Unlimited risk
of loss in excess premium collected.

Important Information about Convertible & Other Fixed-Income Securities and Financial Instruments:

This discussion is directed to experienced professional investors with a high degree of sophistication and risk tolerance.

Opinion with respect to convertible, other fixed-income securities and other financial instruments is distinct from fundamental
research analysis. Opinion is current as of the time of publication, and there should be no expectation that it will be updated,
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supplemented, or reviewed as information changes. We make no commitment to continue to follow any ideas or information
contained in this section.

Research analysts may consult Credit Sales and Trading personnel when preparing commentary on convertible and fixed-
income securities and other financial instruments. FBR may be a market maker in the company’s convertible or fixed-income
securities. FBR Capital Markets LT, Inc. may be a market maker in financial instruments that are not securities.

Securities and financial instruments discussed may be unrated or rated below investment grade, may be considered
speculative, and should only be considered by accounts qualified to invest in such securities.

Securities and financial instruments discussed may not be registered or exempt from registration in all jurisdictions.
Nonregistered securities discussed may be subject to a variety of unique risk considerations, including those related to
liquidity, price volatility, and lack of widely distributed information.

Rule 144A securities are sold only to persons who are Qualified Institutional Buyers within the meaning of Rule 144A, under
the Securities Act of 1933, as amended.

Information about our rating system:

FBR instituted the following three-tiered rating system on October 11, 2002, for securities it covers:

■ Outperform (OP) — FBR expects that the subject company will outperform its peers over the next 12 months. We
recommend that investors buy the securities at the current valuation.

■ Market Perform (MP) — FBR expects that the subject company’s stock price will be in a trading range neither
outperforming nor underperforming its peers over the next 12 months.

■ Underperform (UP) — FBR expects that the subject company will underperform its peers over the next 12 months. We
recommend that investors reduce their positions until the valuation or fundamentals become more compelling.

A description of the five-tiered rating system used prior to October 11, 2002, can be found at http://www.fbr.com/disclosures-
pre-10702.

 

 Rating. FBR Research Distribution 1 FBR Banking Services in the past 12 months1

 BUY [Outperform] 59.15% 27.12%
 HOLD [Market Perform] 38.10% 17.76%
 SELL [Underperform] 2.76% 0.00%
 
(1)  As of midnight on the business day immediately prior to the date of this publication.

General Information about FBR Research:

Additional information on the securities mentioned in this report is available upon request. This report is based on data
obtained from sources we believe to be reliable but is not guaranteed as to accuracy and does not purport to be complete.
Opinion is as of the date of the report unless labeled otherwise and is subject to change without notice. Updates may be
provided based on developments and events and as otherwise appropriate. Updates may be restricted based on regulatory
requirements or other considerations. Consequently, there should be no assumption that updates will be made. FBR & Co.
disclaims any warranty of any kind, whether express or implied, as to any matter whatsoever relating to this research report
and any analysis, discussion or trade ideas contained herein. This research report is provided on an "as is" basis for use at
your own risk, and FBR & Co. is not liable for any damages or injury resulting from use of this information. This report should
not be construed as advice designed to meet the particular investment needs of any investor or as an offer or solicitation
to buy or sell the securities or financial instruments mentioned herein, and any opinions expressed herein are subject to
change. Some or all of the securities and financial instruments discussed in this report may be speculative, high risk, and
unsuitable or inappropriate for many investors. FBR & Co. makes no representation as to the suitability or appropriateness of
these securities or financial instruments for individual investors. Investors must make their own determination, either alone
or in consultation with their own advisors, as to the suitability or appropriateness of such investments based upon factors
including their investment objectives, financial position, liquidity needs, tax status, and level of risk tolerance. These securities
and financial instruments may be sold to or purchased from customers or others by FBR acting as principal or agent.

Securities and financial instruments issued by foreign companies and/or issued overseas may involve certain risks, including
differences in accounting, reporting, and registration, as well as foreign currency, economic, and political risks.
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This report and the securities and financial instruments discussed herein may not be eligible for distribution or sale in all
jurisdictions and/or to all types of investors. This report is provided for information purposes only and does not represent an
offer or solicitation in any jurisdiction where such offer would be prohibited.

Commentary regarding the future direction of financial markets is illustrative and is not intended to predict actual results,
which may differ substantially from the opinions expressed herein. If any hyperlink is inaccessible, call 800.846.5050 and ask
for Editorial.

FBR utilizes a tiered approach to service its clients. The services provided by FBR’s research analysts to clients vary, based
upon a variety of factors including, but not limited to, client preferences and the extent of a client’s total relationship with
the Firm. FBR does not provide any of the Firm’s clients with access to unpublished research opinion. FBR provides clients
across all tiers equal access to research reports.

Pairs Trade Disclaimer

From time to time FBR Research Analysts will offer short term trading ideas, including identifying a paired trade. In a paired
trade an investor buys the securities of one company and sells the securities of another company. The idea to buy the securities
of one company and sell the securities of the other company is based on the expected short term price move or relative
value between the two companies mentioned in the paired trade, not between the companies and any other companies. In
contrast, the recommendations in a Research Analyst’s published report reflects the Research Analyst’s views on a company
over the long term (i.e., the next twelve (12) months) relative to other companies covered by the Research Analyst. The trade
idea in a paired trade is unrelated to the Research Analyst’s long term view of the companies as expressed in the Research
Analyst’s most recently published research report. A paired trade idea to sell a company that is rated as a market perform or
higher, or to buy a security that is a market perform or lower, is not inconsistent because the call to sell or buy the company is
relative to the other company mentioned in the paired trade over the short term; it is not a long term view relative to other
companies covered by the Research Analyst.

Important information for French addresses and potential investors:

Addresses and potential investors based in France expressly acknowledge that they have not been subject to any kind of
solicitation by FBR Capital Markets & Co, as defined under Article L.341-1 and seq. of the French Monetary and Financial code.

The above analyses have not been prepared in the context of a public offering of financial instruments in France within the
meaning of Article L.411-1 and seq. of the French Monetary and Financial code and shall not be deemed to be drawn up for the
purpose of providing investment services as defined under Article L.321-1 and seq. of the French Monetary and Financial code.
In this respect, the above analyses shall not be qualified as a personalized investment advice related to financial instruments
under French law and shall therefore not be deemed to be qualified as investment advice provided by FBR Capital Markets
& Co.

Addresses and potential investors based in France may initiate the first contact with FBR Capital Markets & Co in order to get
additional information on financial analyses and services provided by the latter. By doing so, addresses and potential investors
based in France expressly acknowledge that the banking and financial solicitation regime as defined under Article L.341-1 and
seq. of the French Monetary and Financial code shall not be applicable.

Information for Clients of FBRC:

This publication has been approved by FBR Capital Markets & Co. (FBRC), which accepts responsibility for its contents and its
distribution to our clients. Any FBRC client who receives this research and wishes to effect a transaction in the securities or
financial instruments discussed should contact and place orders with an FBRC Sales representative or a representative of FBR
Capital Markets LT, Inc. for financial instruments that are not securities.

Copyright 2017 FBR & Co.
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