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Viacom Inc. CL B (VIAB) - Buy
VIAB: FY4Q10 ROIC Trends

This report tracks VIAB'’s capital allocation decisions and capital
efficiency trends for its major business segments through the
September 30, 2010 quarter.

1.

There is typically an 80-90% statistical correlation between
forward-year ROICs and share prices in the media space.
Recently it hit 83%.

New ROIC Issues. Several positive ROIC trends reversed
themselves in the Sept. 30, 2010 quarter, which we will
monitor closely in the quarters ahead:

> VIAB's total assets were up 1.4% to $22.1B.

> Cash from Ops fell 36% y/y to $364M.

Positive ROIC Datapoints in FY4Q10.

> Net debt continued to decline (shrinking the asset
base), down 3% qg/q and down 10% y/y to $5.9B at
9/30/10.

> EBITDA was up 19% y/y and up 17.5% qg/q.

> ROA was 18.6%, up approximately 240 basis points

yly and up 260 basis points qg/q.

FY11E. We estimate that VIAB will spend $175M of total
CapX to drive an incremental $150M of EBITDA (above
FY10’s level), representing a marginal return on invested
capital of 86%. We estimate that VIAB’s ROIC will grow by
about 230 basis points in FY11 (from 12.8% to 15.1%),
implying its share price will rise in FY11. VIAB's current
valuation is a bit above the valuation line, which may mute
the full impact of its ROIC improvement in FY11. VIAB’s
rising ROICs will be driven in part by shrinking its asset base
through share repurchases and debt repayment.

We maintain our BUY rating and $43 target price.

FY FY FY
09/30/10 A 09/30/11 E
Old New Old New
Rev. (MM) [$13,515.0 $14,240.8 $14,240.8
Growth (1.8%) 5.4% 5.4% 0.0% 0.0%
Op. Mar. [|24.8% 24 6%
EPS: 1Q |1.14
EPS: 2Q J0.42
EPS: 3Q J0.71
EPS: 4Q J0.75
EPS: Year [3.02 322 3.22
Growth 25.8% 6.4% 6.4% 0.0% 0.0%
P/E Ratio [10.5x 12.0x 12.0x nm 0.0x

Note: Pro forma earnings estimates displayed above do not include one-time items or any
stock compensation expenses.

Company Update

Market Data

Price (12/17/10) $38.61
12-Month Price Target  $43.00
52-Week range $40.05-27.92
Shares Out. (MM) 607.0
Market cap (MM) $23,436.4

Avg. daily volume (000) 3,935.0
“Financial Data

Total Debt/Cap. 42.2%
Price/LTM Rev. 1.7x
Tangible BVPS ($3.63)

Net Cash Per Share ($9.68)

Viacom, consists of BET Networks, MTV
Networks and Paramount Pictures, and is one
of the world’s leading entertainment content
company. Viacom's global reach includes
approximately 170 channels and 400 online
properties in more than 160 countries and
territories.
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Why ROIC Matters in Media

Returns on invested capital (ROIC) in the media space are closely related to share price
performance. In fact, there is typically more an 80-90% statistical correlation between
U.S. entertainment company valuations and their year-forward estimated ROICs.
Recently, the correlation hit 83%. This high correlation implies that shifts in ROIC are
predictive of changes in total valuation and share prices. An important valuation
implication of this high correlation is that a company is likely to stay on the line (ie,
valuations should move up or down) as its ROIC outlook changes.

We estimate that VIAB’s ROIC will grow by about 230 basis points in FY11 (from 12.8%
to 15.1%). VIAB’s WACC will remain at about 9.0%, according to our estimates. VIAB’s
valuation is above the valuation line, which may mute the full impact of its ROIC
improvement in FY11

Importantly, the slope of the entertainment regression line is typically very steep.
Therefore, it is important to accurately assess ROIC trends for entertainment companies.
Making mistakes is expensive for investors in cases where an entertainment company
under-delivers expected ROICs and a boon to investors who accurately predict ROIC
improvements. Figure 1 includes a recent statistical correlation between of FY11
forward-year returns on invested capital compared with valuations for the media stocks
under our coverage.

Entertainment Companies: Correlation of Valuation to ROIC Figure 1
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Source: Yahoo finance prices as of 10/12/10, Needham & Company, LLC estimates.

What is ROIC?

Return on invested capital or ROIC is a measure of how efficiently a company uses
capital to generate profits. There are three primary sources of capital: net income after
taxes from running the businesses; equity capital (public sale of shares); and debt
capital (public bond issuances and/or bank loans). Improving asset efficiency typically
drives accelerating free cash flow that can be used for debt repayment, share
repurchases, dividend increases and/or acquisitions (ie, acquiring new cash flow
streams). ROIC analysis focuses attention on the balance sheet and cash flow
statement, which are often predictive of income statement metrics.
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VIAB: ROIC Summary & Conclusions
The clearest signposts of improving ROICs are rising FCF and deleveraging.

Cash From Operations Analysis:
9/30/10: VIAB’s Cash from Operations was down 36% in the September quarter.
This reverses a positive trend from the prior two quarters.
LT Trends. VIAB'S Cash from Operations has been positive in 10 of the past 11
quarters, despite the worst advertising recession in 30 years.
Seasonality: Seasonal with June the weakest FCF quarter of the year and
December the typically the biggest positive FCF quarter of the year.

VIAB: Cash from Operations ($ in MMs) Figure 2

$1,425 VIAB: Cash From Operations

$398 $385

$10 BILGE
($50) | -

3/31/08 3/31/09 3/31/10 6/30/08 6/30/09 6/30/10 9/30/08 9/30/09 9/30/10 12/31/08 12/31/09

Source: Company reports, Needham & Company, LLC. research.

Net Debt Analysis:
9/30/10: Strong ROIC trends. Debt fell $166M in the 3 months ended 9/30/10.
LT Trends: Debt declining steadily. VIAB’s net debt has fallen by $688M in the
past 12 months. This consistent deleveraging implies stronger equity returns and
higher ROICs.
Seasonality: Debt repayment has NOT been seasonal. Analysis shows that
VIAB has had lower net debt (ie, shrinking the asset base) in every quarter for
the past 5 quarters.

VIAB: Net Debt ($ in MMs) Figure 3
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Source: Company reports, Needham & Company, LLC research.
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VIAB Average Shares Outstanding:

VIAB’s diluted share count had been relatively stable over the past 7 quarters, with most
quarters reporting 607-611M average diluted shares outstanding. VIAB authorized a $4
billion share repurchase program in June 2010 and began repurchasing shares under
the program in October 2010. At the time of VIAB’s September 2010 earnings release,
4.3M shares had been repurchased for $163M. We expect VIAB to accelerate its
repurchase of shares and so we expect the number of shares outstanding to fall steadily
going forward, which is another way of shrinking the asset base and driving higher

ROICs.
VIAB Average Diluted Shares Outstanding (MMs) Figure 4
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Source: Company reports, Needham & Company, LLC research.

CapX vs EBITDA Trends:

VIAB has a strong FCF profile. In FY10PF, EBITDA rose by about $455M while CapX
rose by only $30M, implying accelerating ROAs. In fact, if VIAB spends only $175M in
total CapX and EBITDA grows by $150M in FY11E, this represents a marginal return on
incremental invested capital of 86%.

VIAB: CapX vs EBITDA, FY08-FY1IE ($ in MMs) Figure 5

$4,000 VIAB: Annual CapX vs EBITDA EBITDA $3,750
$3,295

$2,928

CapX
$288
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FYO08 FY09 FY10PF FY11E FY08 FYO09 FY10PF FY11E

Source: Company reports, Needham & Company, LLC research.
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Segment Capital Spending Trends:

> FY11E: We estimate that in FY 2011E VIAB will spend approximately $175M of
CapX, which is in line with FY10PF levels of $171M. Given our estimate for
strongly higher EBITDA, this implies accelerating ROICs in FY11E.

> LT Trends. Capital spending has risen in both of the past 2 fiscal years, although
it remains low compared to EBITDA growth. There is no segment that is a large
capital user any more. We do not expect this trend to reverse itself in FY11.

Comparative Segment Capital Spending Trends ($ in MMs) Figure 6
$100 $91 VIAB Segment CapX O FYO9A
389 ($mm)  $82
$30 O FY10PF
B FY11E
$2 $2 $2
$- — —
Media Networks Filmed Entertainment Corp./Other

Source: Company reports, Needham & Company, LLC research.

VIAB’s EBITDA Trends

Figure 7 includes Viacom’s recent trends in EBITDA. The most recent quarter reported
continued strong growth in EBITDA, up 19% y/y and up 18% q/q. All of this EBITDA
growth is coming from the Media Networks segment, as Paramount is down both y/y and
g/gq. A robust advertising environment plus strong affiliate fee increases are driving
Media Networks EBITDA up by strong double digits.

VIAB: EBITDA Trends ($ in MMs) Figure 7
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Source: Company reports, Needham & Company, LLC research.
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Segment ROA Analysis:

For FY11E, we estimate that VIAB’s two operating segments will have ROAs of 24% for
Media Networks and 7% for Filmed Entertainment. Media Networks is composed of MTV
(which includes a video game business that includes Rock Band), VH1, CMT,
Nickelodeon, Comedy Central, and other programming channels. Filmed Entertainment
segment is composed of Paramount Pictures, DreamWorks and other film studios. The
“Corporate” segment includes corporate overhead expense and cash.

VIAB: Comparative Segment ROAs, FYI1IE Figure8

25%
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30% -28%
Media Networks Filmed Entertainment Corp/Other

Source: Company reports, Needham & Company, LLC research.

Segment Assets Analysis:

Media Networks is the largest asset base of VIAB’s two operating divisions at $15.9B,
followed by Filmed Entertainment at $5.34B. There is a big step down to Corporate at
$842M of assets.

Total Assets by Segment at 9/30/10 ($ in MMs) Figure 9
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Source: Company reports, Needham & Company, LLC research.

6 An Investment Analysis by Needham & Company, LLC



Total Assets Trends:
On a same-store basis, we estimate that in FY11E assets at VIAB’s Media Networks will

only grow by 0.6% (up $89M), while assets at Filmed Entertainment will increase by
1.1% ($57M). This represents an excellent trend for improving ROICs.

Asset Trends by Segment (3 in MMs) Figure 10
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Source: Company reports, Needham & Company, LLC research.

VIAB ROA Trends:

VIAB's ROA’s (defined as EBITDA/Assets) have been up 5 quarters in a row. ROAs
have been above VIAB’s WACC for the past 11 quarters, ranging from a low of 9.8% to
a high of 22.7%. VIAB’s WACC is approximately 9.0%. We note that share prices tie
closely to trends in ROIC, not the actual level of ROICs.

VIAB ROA Trends Figure 11
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Source: Company reports, Needham & Company, LLC research.
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Segment Capital Efficiency Trends

Media Networks ROA Analysis:

> Assets. This segment has the largest asset base in the VIAB empire. Media
Networks segment assets increased 0.2% in the most recent quarter after
declining during the prior two quarters. We expect assets in this division to
remain relatively constant for FY11E.

> EBITDA. VIAB weathered the negative impact of the advertising recession of
2009 due in large part to affiliate fee payments and films. The four most recent
quarters show a strong y/y increase and we expect this to improve in the quarter
ending 12/31/10.

Media Networks: EBITDA vs Asset Trends ($ in MMs) Figure 12
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Source: Company reports, Needham & Company, LLC research.

Media Networks has had solid ROAs for the past 11 quarters, ranging from a low of 15%
to a high of 24%, including the most recent quarter ended 9/30/10. These returns do not
appear to be seasonal, and they have been steadily improving since Sept of 2009. All
are well above VIAB’'s WACC of 9.0%.

Media Networks: ROA Trends Figure 13
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Source: Company reports, Needham & Company, LLC research.
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Filmed Entertainment ROA Analysis:
Assets: This segment has the second largest asset base of VIAB’s two
operating divisions. Film assets have been declining steadily over the past three
quarters, down 3.7% y/y to $5.34B at 9/30/10.
EBITDA in this segment is very volatile, depending on the box office
performance of the films released in the quarter. Marketing expenses often
dampen the P&L of this segment in the quarter before films are released.

Filmed Entertainment: EBITDA vs Asset Trends ($ in MMs) Figure 14
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Source: Company reports, Needham & Company, LLC research.

Seasonally, Film segment ROAs in the June and December quarters are typically the
highest and March are the lowest. This is related to the Paramount box office and DVD
release schedule each year. The hit-driven nature of the film business can be seen in
how much higher Dec 2009 ROA results were than Dec 2008. Generally, this division
does not meet VIAB’s cost of capital of 9.0%

Filmed Entertainment: ROA Trends Figure 15
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Source: Company reports, Needham & Company, LLC research.
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Corporate ROA Analysis:

Assets: Corporate segment assets (NYC HQ, etc) are very low at less than
$850M, but we note that they have increased 5-fold in the past 9 months. This
surprises us. Assets in this segment are relatively small so changes have
minimal impact on overall VIAB ROAs, although this is a trend we will watch
closely.

EBITDA in this segment are always negative because corporate is a cost center.
We do believe that income on cash balances is included in this segment’s
EBITDA, which partly masks the true cost of the corporate center. The volatility
of the EBITDA surprises us, with negative $94M in June 2009 falling to negative
$26M in Dec 2009 and improving to negative $20M in the quarter ended 9/30/10.

Corporate: EBITDA vs Asset Trends ($ in MMs) Figure 16
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Source: Company reports, Needham & Company, LLC research.

Corporate results are always negative. We note that the Sept 30, 2010 quarterly
performance by this segment is the best of the past 11 quarters. We expect this to
continue in the Dec quarter, the strongest quarter of the year seasonally.

Corporate: ROA Trends Figure 17
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TARGET PRICE & RISKS

Our target price of $43 is based on a DCF valuation. We use a WACC of 9% and a long-
term nominal GDP growth rate of 2%. The standard DCF is widely used on Wall Street
because it is a rigorous bottom-up valuation of the enterprise based on discounting its
long-term cash flows and removing the impact of non-cash accounting conventions. Our
$43 target price embeds a 10-year OIBDA growth rate of about 1.7% annually beginning
in 2011 and represents a 7.7x multiple of forward year (2012E) OIBDA.

Risks to our target price include a weakening economy, advertising weakness, and
piracy of content online. In addition, films are a hit-driven business and tentpole films
often cost $100mm to make plus >$50mm to market. Finally ownership by Sumner
Redstone through an A/B voting structure gives him absolute control of Viacom.

VALUATION

Our BUY rating is based on several forms of valuation, summarized in Table 1:

VIAB: Valuation Summary & Conclusions Table 1
2011E Valuation Multiples Embedded Expectations Metrics
1 EV/Sales 21 7 Breakeven DCF (Calculated as the
2 EVIOIBDA 75 10-Yr EBITDA CAGR required
3 PIE 120 to justify current share price) 0.8%
4 FCF/Share $2.91
5 EVIFCF 170
6 FCF Yield 8%
Source: Neecham & Company estimates.

Source: Needham & Company, LLC research.

The “Breakeven DCF” valuation methodology uses the current share price to
calculate the market's growth expectations for the enterprise, including capital
efficiency trends. This valuation methodology concludes that VIAB must achieve a
10-year OIBDA compound annual growth rate of approximately 0.8% to justify its
current share price.

VIAB’s EV/OIBDA trading multiple is approximately 7.5x 2011E.

Our Free Cash Flow analysis shows that VIAB is currently valued at about 17x
2011E Free Cash flow and has an 8% free cash flow yield, making it one of the least
expensive companies we cover.

An Investment Analysis by Needham & Company, LLC 11



Table 2
Viacom: Quarterly Income Statement Projections, 2011E
$ and shares in thousands, except per share data Year/Year Change
123110E  ¥3UME  6G30ME 9/0MME | 2ME || ®| 4] DME
Revenue
Adwertising Sales $1,30 $1,018 $1,189 $1,23 $4.306 % 6% 6% 6% 6%
Affiliate Fees $800 $838 $845 $855 $3338 % T ™ T% %
Andllary $218 $146 $14 $120 $618 X% 5% 2% 25%| 5%
Total Media Networks 2,398 2002 $2169 $2214 | $8783 % N % 4% %
Entertainment $1,504 o2 $1,30 $1822 | $5638 6% 12% 6% 48% 7
Biminations ($45) ($45) ($45) (%45 ($180) 3% 18% D% %%| M%
Total Revenue $3,857 $2949 $344 $3991 | $14241 6% 6% 4% 2% 5%
Qperating Income
Media Networks 9% $7 $835 $897 $3497 % 8% % % 3%
Entertainment $75 $10) 3 184 $262 5% -8% 81% 2%4%| 2%
Segrent Op Income $1,070 $761 $48 $1,081 $3760 A% D% 4% 1% 1%
Com, Interseg. Him. (%60) ($60) ($60) ($60) ($240) 5% 8B% B% M%| 1%
Op Inc (bef charges) $1,010 $701 $788 $1,021 $3510 -16% 2% 3% 2% %
Restruturing Charge 0 0 $0 %0 %0
Qp Inc(after charges) $1,010 $701 $788 $1,021 $3510 1% 2% 3% 2% 5%
Net Interest Expense ($100) ($100) ($100 ($100) (400) 5% -12% 4% -3% -6%
Cther Income (Expenses) ) 0 $0 E0) B0) -100% -100% -100%| -100%
Equity in Inc of Affiliates ($10) $10) $10) $10 ($0 50% &% B% B%| H%
Income Before Tax $900 3591 %78 11 $3080 2% % 1% %%
Provision for Taxes (8337 (22 ($209 ($341) ($1,159) ™ 61% T 4% 25%
Mrority Interest $5 35 ) (%) (820
Net Tncome-Operating $564 $368 72} $570 $1,906 5% D% 4% 2% 2%
AddBack kY % $0 0 0 NVE - NV NVE NV NVF
Net Income-Reported $559 $363 $419 $565 $1,906 X% B% H% 19%| 16%
EPS Qperating $0.94 $061 $0.71 $0.97 $3.2 B% A% 2% 213%| 20%
EPSReported $0.93 $0.61 $0.70 $0.96 $3.2 2% B% 3% 2100 20%
Avg. Diluted Shares Out. 600 505 50 58 503
Saurces Company Reparts, Needhem & Comparny edtimates.
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Table3
Sumrary Conperative Financial & Valuetion Informetion
$arsaresinmilions ecept pr derecda
Laura Matin's Coverage 201M1EMitides 121510
Heak

Market B/ FF | een | Tapd Quet Tagt | GCafiids
Sotedbylndisy ~ Tider Cp($® Riing| EHIDA PE  BMRF Yidd | OCF | Rice Pice Qurent| Disdoaure
Cartert Conparies
1 A, Inc ACL 3 BUY | 47 165 68  118%|-138%|$3B00 $5B8 IB% B
2 BS (0253 $12 BUY | 77 123 131 127%| 01% |$1900 $17P 7% B
3 Osey Os $0 HAD| 87 185 267 43% | 53%| M $BD B
4 NensCap NAS w BUY | 74 139 169 66%| 02 |$000 $16B Dk BG
5 TinmeWarerirc TVWX $ HAD| 74 123 198 70%| 0% | M $13B B
6 Macom VAB 3 BY| 75 120 170 756 | 09% |$4300 $BY 1% B
7 \\amerMusc WS $08 BUY | 70 65) 154 184%| -77%| BD H4 Bk B
IndLstry Towl/Aerae $186 72 108 165 9% | 21%| N\ 449 M
Gade Qoparies
8 Medaoan MXOC %6 HAD| 76 NVF NWF NWF | 0686 | N 845 BG
9 TmeWarerClde TWC  $3 BUY | 60 151 M5 A5%| 1.3% |60 AP 1% B
IndLsiry Totel/Average 3 68 1B1 M5 4| 0% |[$6600 $647 08%
Total/Aerage franAbove $200 70 130 00 72| -06% NVI

Reene CBJ-\l BPS Dett Dehdt RO Dvicend/
Sarted by Industry WXC DME 201ME 201 EV | NetDet OBDA Reig FF Shae Shae Dv.Yed
Sinnilliors, ecet per farecHa
Carttert Conparies
1 A, Inc 105% | 0B 0 $15 | R4 |G100) (1) | BB | 8D RO [ 00 M
2 BS 90% | $1437M 38 $145 | 0183 | 720 27 | BB [$1.537 £26 | 00 1.1%
3 Osey 87 | #0511 %9314 R | @7 |$10X0 11 A |$3019 $159 | $03b 0%
4 NensCap 88% |40 B $1.16 | 46153 | B30 05 | BB+ (L7300 $1.05 | 015 0%
5 TneWarerirc 91% | 8000 $676 H | O |$1M600 17 | BB (257 21 | $0&6 27%
6 Macan 90% | $14201 $380 $32 | $0353 | $5400 14 | BBB |$1725 91 | 080  1.6%
7 WamerMsc 9% | B2 BB (08| R0 |[$14D 42 | BB | $1  $101 | s NA
Catle Qunparies
8 Medaoan 9% | $1515 $HO 0B | $I6 | BVED 65 B | $124 $175 | $00 NA
9 TneWarerCde  91% | $19491 $7,061 $AZ | #2491 S50 29 | BB [$1,@5 83 | $1.60 25%

Sources: Neschem&Q, LL Cesirvates, Gonpery doanerts; Firs{Call, YehooFirene:
Arelyst: LaralVirtin GFA (917) 33-3065 LMartin@\eschenmaoam
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ANALYST CERTIFICATION

I, Laura Martin, CFA, hereby certify that the views expressed in this research report accurately reflect my personal views
about the subject company (ies) and its (their) securities. | also certify that | have not been, am not, and will not be
receiving direct or indirect compensation in exchange for expressing the specific recommendation(s) in this report.

I, Dan Medina, hereby certify that the views expressed in this research report accurately reflect my personal views about
the subject company (ies) and its (their) securities. | also certify that | have not been, am not, and will not be receiving
direct or indirect compensation in exchange for expressing the specific recommendation(s) in this report.

Price, Rating, and Price Target History: Viacom Inc. CL B (VIAB/NYSE) as of 12-17-10

12/9/09 || 4114110
B:$37.0 || B:$43.0
45

40 4

35 4

30 +

25 4

20 +

10 T T T T T T T T T T T T
Sep 07 Dec 07 Mar 08 Jun 08 Sep 08 Dec 08 Mar 09 Jun 09 Sep 09 Dec 09 Mar 10 Jun 10 Sep 10 Dec 10

Source: Factset (Prices) / Needham (ratings and target price)

Disclosures applicable to this security: B.
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n eedham 445 Park Avenue, New York, NY 10022 (212) 371-8300

% of companies under coverage % for which investment banking services
with this rating have been provided for in the past 12 months
Strong Buy 9 15
Buy 62 15
Hold 27 3
Under Perform <1 0
Rating Suspended 1 25
Restricted 0 0
Under Review 0 0

Needham & Company, LLC. (the Firm) employs a rating system based on the following (Effective July 1, 2003):

Strong Buy: A security, which at the time the rating is instituted, indicates an expectation of a total return of at least 25% over the next 12 months.

Buy: A security, which at the time the rating is instituted, indicates an expectation of a total return between 10% and 25% over the next 12 months.

Hold: A security, which at the time the rating is instituted, indicates an expectation of a total return of +/- 10% over the next 12 months.

Underperform: A security, which at the time the rating is instituted, indicates an expectation that the price will depreciate by more than 10% over the
next 12 months.

Under Review: Stocks may be placed UR by the analyst, indicating that the stock rating and/or price target are subject to possible change in the near
term, usually in response to an event that may effect the investment case or valuation.

Rating Suspended: Needham & Company, LLC has suspended the rating and/or price target, if any, for this stock, because there is not a sufficient
fundamental basis for determining a rating or price target. The previous rating and price target, if any, are no longer in effect and should not be relied
upon.

Restricted: Needham & Company, LLC policy and/or applicable law and regulations preclude certain types of communications, including an investment
recommendation, during the course of Needham & Company, LLC’s engagement in an investment banking transaction and in certain other
circumstances.

For disclosure purposes (in accordance with FINRA requirements), we note that our Strong Buy and Buy ratings most closely correspond to a “Buy”
recommendation. When combined, 69% of companies under coverage would have a “Buy” rating and 14% have had investment banking services provided within
the past 12 months; Hold mostly correspond to a “Hold/ Neutral” recommendation; while our Underperform rating closely corresponds to the Sell recommendation
required by the FINRA.

Our rating system attempts to incorporate industry, company and/or overall market risk and volatility. Consequently, at any given point in time, our investment
rating on a stock and its implied price appreciation may not correspond to the stated 12-month price target. For valuation methods used to determine our price
targets and risks related to our price targets, please contact your Needham & Company, LLC salesperson for a copy of the most recent research report on the
company you are interested in.

To review our Rating system prior to July 1, 2003, please refer to the following link: http:/clients.needhamco.com/Research Disclosure.asp.

Stock price charts and rating histories for companies under coverage and discussed in this report are available at http://www.needhamco.com/. You may also
request this information by writing to: Needham & Co. LLC, 445 Park Ave., 3rd Floor (Attn: Compliance/Research), NY, NY 10022

ANALYST CERTIFICATION

By issuing this research report, each Needham & Company, LLC analyst and associate whose name appears within this report hereby certifies that (i) the
recommendations and opinions expressed in the research report accurately reflect the research analyst’s and associate’s personal views about any and all of the
subject securities or issuers discussed herein and (ii) no part of the research analyst's or associate’s compensation was, is or will be directly or indirectly related to
the specific recommendations or views expressed by the research analyst or associate in the research report.

The following disclosures (as listed by letter on the cover page) apply to the securities discussed in this research report:

“A” The research analyst and/or research associate (or household member) has a financial interest in the securities of the covered company (i.e., a long
position consisting of common stock).

“B” The research analyst and research associate have received compensation based upon various factors, including quality of research, investor client
feedback, and the Firm’s overall revenues, which includes investment banking revenues.

“C” The Firm has managed or co-managed a public offering of securities for the subject company in the past 12 months.

“D” The Firm and/or its affiliate have received compensation for investment banking services from the subject company in the past 12 months.

“E” The Firm and/or its affiliate expect to receive or intend to seek compensation for investment banking services from the subject company in the next
three months.

“F” The analyst or a member of the analyst's household serves as officer, director or advisory board member of the covered company.

“G” The Firm, at the time of publication, makes a market in the subject company.

“H” The Firm, and/or its affiliates beneficially own 1% or more of any class of common equity securities of the subject company.

“I” The analyst has received compensation from the subject company in the last 12 months.

“J”” The subject company currently is or during the 12-month period preceding the date of distribution of this research report was a client of the Firm and
received investment banking services.

“J1” The subject company currently is or during the 12-month period preceding the date of distribution of this research report was a client of the Firm
and received non-investment banking securities related services.

“J2” The subject company currently is or during the 12-month period preceding the date of distribution of this research report was a client of the Firm
and received non-securities related services.

“K” Our affiliate has received compensation for products and services other than investment banking services from the subject company in the past 12
months.

This report is for informational purposes only and does not constitute a solicitation or an offer to buy or sell any securities mentioned herein. Information contained in this report has been
obtained from sources believed to be reliable, but Needham & Company, LLC. makes no representation as to its accuracy or completeness, except with respect to the Disclosure Section of
the report. Any opinions expressed herein reflect our judgment as of the date of the materials and are subject to change without notice. The securities discussed in this report may not be
suitable for all investors and are not intended as recommendations of particular securities, financial instruments or strategies to particular clients. Investors must make their own investment
decisions based on their financial situations and investment objectives. The value of income from your investment may vary because of changes in interest rates, changes in the financial
and operational conditions of the companies and other factors. Investors should be aware that the market price of securities discussed in this report may be volatile. Due to industry,
company and overall market risk and volatility, at the securities current price, our investment rating may not correspond to the stated price target. Additional information regarding the
securities mentioned in this report is available upon request. © Copyright 2010, Needham & Company, LLC., Member FINRA, SIPC.
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