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RATING ADD
PRICE TARGET €8.60
Return Potential 22.7%
Risk Rating High

ROBUST Q3 WITH IMPORTANT GROWTH DRIVERS STILL TO KI CK IN

Sales climbed 14.4 % to €144.3m in Q3/19 (FBe: €137.5m; Q3/18: €126.2m)
and were 9.5% ahead after nine months at €405.7m (9 M/18: €370.5m).
Proforma Q3/19 EBIT was €7.4m (FBe: €6.6m; Q3/18: €6.8m), equivalent to
5.1% of sales. The numbers were above our forecasts  and also tow ards the
upper end of Q3 guidance which was for sales of €13 5-145m and a
proforma EBIT margin of 3%- 6%. Sales growth was achieved with support
from all technologies, but three expected future growth drivers, namely t he
recently launched FSP 3000 Teraflex, 5G rollout, and NFV (network function
virtualisation), have still to kick in with substan tial revenue contributions.
This increases our confidence that sales growth at ADVA will remain
buoyant. We raise the price target to €8.60 (previo  usly: €8.50) but low er the
recommendation from Buy to Add to reflect recent share price
appreciation.

Sales growth accelerated but stronger USD, tariffs hit gross margin ~ Q3/19
sales growth of 14.4% y-o0-y compares with figures of 6.3% and 7.6% for Q1/19
and Q2/19 respectively. The Q3/19 gross margin of 34.0% was well down on the
prior year figure of 37.5% because of the strength of the US Dollar (75% of
ADVA's cost of goods sold are denominated in USD compared with 50% of
revenues) and also because of the impact of the US-China trade dispute. A
significant portion of the inputs incorporated in products sold by ADVA in the US
are imported from China and have been subject to tariffs since 2018. The tariff
burden on ADVA ‘s products increased in both May and October 2019.

Production relocations, cost reduction measures ADVA is currently
implementing a raft of improvement measures in response to tariffs and the
stronger US Dollar. The company has relocated production and transferred
prefabricated materials to locations outside China. In Q3/19 these measures
resulted in above normal inventory levels and also in higher freight costs
because they were implemented under time pressure. (p.t.o0.)

FINANCIAL HISTORY & PROJECTIONS

2016 2017 2018 2019E 2020E 2021E
Revenue (€ m) 566.69  514.47  501.98 55269 59840  655.38
Y-0-y growth 28.2% -9.2% -2.4% 10.1% 8.3% 9.5%
EBIT (€ m) 19.37 4.40 14.99 10.79 21.56 29.52
EBIT margin 3.4% 0.9% 3.0% 2.0% 3.6% 45%
Net income (€ m) 21.35 -4.23 9.68 7.27 14.46 20.86
EPS (diluted) (€) 0.43 -0.09 0.19 0.14 0.28 0.41
DPS (€) 0.00 0.00 0.00 0.00 0.00 0.00
FCF (€m) 7.14 -27.44 12.09 -19.01 1.09 4.84
Net gearing -8.7% 19.4% 13.2% 35.7% 34.9% 32.2%
Liquid assets (€ m) 84.87 58.38 62.65 38.69 41.89 45.88

RISKS

Risks include but are not limited to: loss of key customers/channel partners,
currency risk (particularly USD appreciation/GBP depreciation), the US-China
trade conflict, price pressure from Huawei.

COMPANY PROFILE

ADVA develops, manufactures, and sells
optical networking solutions to deliver data,
storage, voice, and video services. To date, the
company's networking solutions have been
deployed in more than 10,000 enterprises and
more than 300 carrier networks around the
world. Founded in 1994 and headquartered in
Munich, Germany, ADVA had 1,917 employees
at the end of June 2019.

MARKET DATA As of 04 Nov 2019
Closing Price €7.01

Shares outstanding 50.16m
Market Capitalisation € 351.64m
52-week Range €5.66/9.78
Avg. Volume (12 Months) 156,271
Multiples 2018 2019E 2020E
P/E 36.4 49.2 24.7
EV/Sales 163.0 148.0 136.7
EV/EBIT 5457.6 7581.4  3793.5
Div. Yield 0.0% 0.0% 0.0%

STOCK OVERVIEW

——— AOVACpiicalNetwerking SE Dasector AllTechnology

COMPANY DATA As of 30 Sep 2019

Liquid Assets € 38.40m
Current Assets € 256.52m
Intangible Assets € 195.97m
Total Assets €529.81m
Current Liabilities € 156.32m
Shareholders’ Equity € 254.98m
SHAREHOLDERS

Teleios Capital Partners GmbH 22.4%
EGORA Group 14.9%
Morgan Stanley 3.9%
Dimensional Fund Advisors LP 3.2%
Free float and other 55.6%

Analyst: Simon Scholes, Tel. +49 (0)30 - 80 93 96 94
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Figure 1: Q3 results vs. our forecasts

Q3/19A Q3/19E Q3/18A
Sales 144,310 137,500 5.0% 126,178 14.4%
Proforma gross profit 49,086 49,500 -0.8% 47,304 3.8%
margin (%) 34.0% 36.0% 37.5%
Proforma EBIT 7,393 6,600 12.0% 6,776 9.1%
margin (%) 5.1% 4.8% 5.4%

Source: ADVA Optical Networking SE, First Berlin Equity Research estimates

In addition, ADVA is selectively reducing headcount, streamlining its footprint and
consolidating R&D expenses. Expenses in connection with the headcount reduction were
the largest element in a restructuring charge of €2.5m in Q3/19. The improvement measures
are expected to result in total cost savings of €8m by the end of 2019 and €30m by the end
of 2020.

Operating costs down as a percentage of sales in Q3 /19 The impact of the
improvement measures was already apparent in the Q3/19 results which showed a
reduction in operating costs as a percentage of sales to 28.9% in Q3/19 from 32.1% in
Q3/18. Proforma R&D expenses were 19.7% of sales in Q3/19 (Q3/18: 20.8%) while the
R&D capitalisation rate rose from 26.9% to 35.8% so that net R&D expense fell to 12.6% of
sales (Q3/18: 15.2%). In recent years a substantial portion of R&D spending was devoted to
the development of NFV technology and the latest generation of the FSP 3000 technology,
the FSP 3000 TeraFlex. Given that the investment in NFV technology was made to
accommodate a once-in-a-decade shift in networking architecture, and that the FSP 3000
Teraflex was launched as recently as May, we think it reasonable to assume a further
decline in proforma R&D costs over the next few years. Meanwhile sales & marketing costs
fell as a percentage of sales (10.7% of sales in Q3/19 vs. 11.5% in Q3/18) as did general &
administrative costs (5.9% of sales in Q3/19 vs. 6.1% in Q3/18).

Excluding lease liabilities (first booked in Q1/19), balance sheet is stronger than a
year ago Q3/19 operating cashflow fell 5.2% to €9.0m (Q3/18: €9.5m) due mainly to cash
outflow (€9.9m) occasioned by rising inventories. Operating cashflow before changes in
working capital rose 17.4% to €20.0m (Q3/18: €17.1m). Cash outflow from investing
activities rose 29.4% to €15.0m (Q3/18: €11.6m), mainly due to the above-mentioned
increase in capitalised development projects. The biggest element in the cash outflow from
financing activities of €4.0m (Q3/18: €3.7m) was repayment of bank liabilities of €3.1m. Net
debt including lease liabilities rose €7.2m during Q3/19 to €81.5m equivalent to net gearing
of 31.9%. Lease liabilities were booked on the balance sheet for the first time in Q1/19 in
line with the requirements of IFRS16. Stripping out lease liabilities, net debt at the end of
Q3/19 was €45.2m equivalent to net gearing of 17.7% (end Q3/18: net debt excluding lease
liabilities of €45.3m equivalent to net gearing of 19.0%).

We have adjusted our sales and proforma gross profit and EBIT forecasts upward following
stronger Q3/19 numbers than we expected. The reductions in our reported EBIT and net
profit forecasts mainly reflect higher restructuring charges than we had previously modelled.
We previously forecast a restructuring charge of €1.0m for Q3/19 and no restructuring
charge for Q4/19. However, the Q3/19 restructuring charge came in at €2.5m and following
comments made by management during the course of the Q3/19 conference call, we now
model €2m for Q4/19. ADVA's management is guiding towards revenues of €142m-€152m
for Q4/19 and a proforma EBIT margin of 5-7% (see figure 2). We have assumed sales and
proforma EBIT figures at the midpoint of both these ranges.
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Figure 2: Management’s Q4/19 guidance

Q4/18A Q4/19 guidance Q4/19 guidance
Lo Hi
Revenue 131.5 142.0 152.0
A y-0-y (%) 12.2% 8.0% 15.6%
Proforma EBIT 8.1 7.1 10.6
margin (%) 6.2% 5.0% 7.0%

Source: ADVA Optical Networking SE

Figure 3: Changes to our forecasts

2019E 2019E 2020E 2020E 2021E 2021E
New (][s] New Old NE old

Sales 552,686 540,376 2.3% 598,398 591,199 1.2% 655,382 649,187 1.0%
Proforma gross profit 192,181 191,023 0.6% 214,227 211,649 1.2% 239,214 236,953 1.0%
margin (%) 34.8% 35.4% 35.8% 35.8% 36.5% 36.5%
Proforma EBIT 22,563 21,674 4.1% 29,920 29,560 1.2% 38,668 38,302 1.0%
margin (%) 4.1% 4.0% 5.0% 5.0% 5.9% 5.9%
Reported EBIT 10,790 13,234 -18.5% 21,564 21,092 2.2% 29,516 29,003 1.8%
margin (%) 2.0% 2.4% 3.6% 3.6% 4.5% 4.5%
Net profit 7,273 8,250 -11.8% 14,455 14,020 3.1% 20,858 20,360 2.4%
margin (%) 1.3% 1.5% 2.4% 2.4% 3.2% 3.1%
EPS (€) 0.14 0.16 -10.9% 0.28 0.28 1.4% 0.41 0.40 2.4%

Source: First Berlin Equity Research estimates

Three expected future major growth drivers have sti Il to kick in ~ The 14.4% increase in
Q3/19 sales (9M/19: +9.5%) was achieved with support from all technologies but with only
minor contributions from three expected major future growth drivers: namely the recently
launched FSP 3000 Teraflex, 5G rollout, NFV.

The FSP 3000 TeraFlex optical networking terminal uses new fractional quadrature
amplitude modulation capabilities to allow increased traffic over existing networks without
additional investment. ADVA claims that the product provides 50% more capacity than the
leading competitor’s current product. It was launched in May and only contributed marginally
to Q3/19 revenues. Management expects a single digit revenue contribution in Q4/19.

Figure 4: Ensemble Connector customer wins

Ensemble Connector customer wins
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Source: ADVA Optical Networking SE
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All big telecommunications operators have announced their 5G plans, but infrastructure roll-
out is still at an early stage. So far the main beneficiary at ADVA of 5G investment has been
the Oscilloquartz business. This is because network synchronisation is one of the first steps
in the installation of 5G infrastructure. Oscilloquartz accounted for around 3% of group
revenues in 2018. We expect this figure to reach 6-7% in 2019.

The Ensemble Connector is ADVA's virtual networking platform. Figure 4 above shows the
spike in customer wins for this product since autumn last year. ADVA’'s management has
stated that so far there has typically been a timelag between customers signing Ensemble
Connector contracts and the placing of orders. The software component of NFV revenues is
expected to make only a low single digit contribution to revenue this year (although if
associated hardware revenues are included, the contribution from NFV is significantly
higher). We continue to expect NFV to be an important growth driver for ADVA in coming
years.

Price target raised to €8.60 (previously €8.50); rec ommendation lowered to Add We
have raised our price target in line with the increase in our forecasts. We now see fair value
for the ADVA share at €8.60 (previously: €8.50). We have lowered the recommendation
from Buy to Add to reflect recent share price appreciation.

Figure 5: DCF Valuation Model

DCF valuation model

All figures in EUR '000 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E
Net sales 552,686 598,398 655,382 714,560 781,338 853,957 932,636 1,020,906
NOPLAT 6,011 17,503 23,594 34,835 49,790 61,485 67,150 73,505
+ depreciation & amortisation -60,643 -64,803 -68,487 -74,672 -73,864 -79,845 -87,201 -95,455
Net operating cash flow 66,654 82,306 92,081 109,506 123,654 141,330 154,351 168,960
- total investments (CAPEX and WC) -84,299 -79,939 -86,451 -93,499 -102,637 -112,013 -122,111 -134,085
Capital expenditures -66,481 -72,008 -76,565 -83,231 -91,051 -99,414 -108,460 -118,770
Working capital -17,818 -7,931 -9,887 -10,267 -11,586 -12,599 -13,651 -15,315
Free cash flows (FCF) -17,645 2,367 5,630 16,008 21,017 29,316 32,241 34,875
PV of FCF's -17,403 2,136 4,651 12,103 14,544 18,567 18,688 18,502
PV of FCFs in explicit period (2019E-2035E) 214,038
PV of FCFs in terminal period 280,072
Enterprise value (EV) 494,110
+ Net cash / - net debt -81,452
+ PV cash proceeds of future option exercise 67,654
Shareholder value 480,312
Current shares outstanding 50,164
+ PV no shares issued against future option exercise 5,708
Proforma no shares 55,872
Terminal growth rate

1.5% 2.0% 2.5% 3.0% 3.5% 4.0% 4.5%
Cost of equity 12.0% 5.26% 21.16 23.36 26.36 30.68 37.46 49.60 77.67
Pre-tax cost of debt 1.5% 6.26% 15.55 16.66 18.07 19.91 22.41 26.02 31.68
Tax rate 30.0% o 7.26% 11.98 12.61 13.36 14.29 15.46 17.00 19.09
After-tax cost of debt 1.1% 2 8.26% 9.54 9.91 10.35 10.87 11.50 12.28 13.26
Share of equity capital 75.0% B 9.26% 7.78 8.02 8.29 8.60 8.96 9.40 9.92
Share of debt capital 25.0% 10.26% 6.47 6.62 6.79 6.99 7.21 7.47 7.78

11.26% 5.45 5.55 5.67 5.79 5.94 6.10 6.29
Fair value per share in EUR 8.60 12.26% 4.65 4.72 4.79 4.88 4.98 5.08 5.20

* for layout purposes the model shows numbers only to 2026, but runs until 2035

Source: First Berlin Equity Research estimates
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INCOME STATEMENT

All figures in EUR '000 2016A 2017A PAONRSTN 2019E 2021E
Revenues 566,686 514,471 501,981 552,686 598,398 655,382
Cost of goods sold -400,397 -348,251 -320,253 -364,617 -388,462 -420,866
Gross profit 166,289 166,220 181,728 188,069 209,937 234,516
Sales and marketing expenses -60,014 -62,889 -63,569 -70,163 -78,421 -85,889
General and administrative expenses -32,252 -36,260 -35,024 -35,751 -39,258 -42,997
Research and development expenses -60,468 -69,037 -76,588 -75,638 -77,874 -83,979
Net other operating income 5,812 6,369 8,442 4,273 7,181 7,865
Operating income (EBIT) 19,367 4,403 14,989 10,790 21,564 29, 516
Net interest income/(expense) -60 -785 -1,408 -2,431 -1,699 -1,058
Other financial gains and losses,net -292 -3,809 -1,096 1,522 0 0
Pre-tax income (EBT) 19,015 -191 12,485 9,881 19,865 28,458
Income taxes 2,517 -4,037 -2,807 -2,609 -5,410 -7,600
Minority interests 0 0 0 0 0 0
Net income / loss 21,352 -4,228 9,678 7,273 14,455 20,858
Diluted EPS (in €) 0.43 -0.09 0.19 0.14 0.28 0.41
EBITDA 58,942 51,267 64,356 71,433 86,367 98,003
Ratios

Gross margin 29.3% 32.3% 36.2% 34.0% 35.1% 35.8%
EBITDA margin on revenues 10.4% 10.0% 12.8% 12.9% 14.4% 15.0%
EBIT margin on revenues 3.4% 0.9% 3.0% 2.0% 3.6% 4.5%
Net margin on revenues 3.8% -0.8% 1.9% 1.3% 2.4% 3.2%
Tax rate 13.2% 2113.6% -22.5% -26.4% -27.2% -26.7%
Expenses as % of revenues

Sales and marketing expenses 10.6% 12.2% 12.7% 12.7% 13.1% 13.1%
General and administrative expenses 5.7% 7.0% 7.0% 6.5% 6.6% 6.6%
Research and development expenses 10.7% 13.4% 15.3% 13.7% 13.0% 12.8%
Y-Y Growth

Revenues 28.2% -9.2% -2.4% 10.1% 8.3% 9.5%
Operating income -27.6% -77.3% 240.4% -28.0% 99.9% 36.9%
Net income/ loss -20.5% n.m. n.m. -24.9% 98.8% 44.3%
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BALANCE SHEET

All figures in EUR '000 2017A PAONRSTN 2019E

Assets

Current assets, total 268,361 232,639 257,216 254,236 27 5,263 301,476
Cash and cash equivalents 84,871 58,376 62,652 38,688 41,888 45,877
Receivables 78,474 81,327 97,936 107,774 116,688 127,799
Contract assets 0 0 320 276 299 328
Inventories 92,800 81,694 85,734 94,509 102,326 112,070
Tax assets 1,474 1,438 1,675 2,487 2,693 2,949
Other current assets 10,742 9,804 8,899 10,501 11,370 12,452
Non-current assets, total 176,191 231,249 229,322 272,6 46 284,060 297,100
Right of use assets 0 0 0 36,300 39,548 43,314
Property, plant & equipment 25,126 26,898 29,052 32,056 34,707 38,012
Goodwill 41,538 68,036 70,400 71,240 72,080 72,920
Capitalised development projects 76,263 85,175 87,926 98,887 111,454 122,595
Intangible assets from acquistions 14,284 30,505 26,012 20,361 13,779 6,569
Other intangible assets 2,145 6,280 5,512 2,196 -74 -74
Deferred tax assets 12,659 10,614 7,315 8,290 8,976 9,831
Other non-current assets 4,176 3,741 3,105 3,316 3,590 3,932
Total assets 444,552 463,888 486,538 526,882 559,323 598,575

Shareholders' equity & debt

Current liabilities, total 141,526 188,985 145,576 156, 231 170,231 186,379
Lease liabilities 0 0 0 5,300 5,984 6,554
Financial liabilities 18,648 79,061 19,400 18,146 18,489 18,163
Accounts payable 73,290 39,193 63,195 69,638 75,398 82,578
Advance payments received 352 93 0 0 0 0
Current provisions 11,789 21,994 15,005 17,826 21,291 25,342
Tax liabilities 2,957 6,446 5,067 5,527 5,984 6,554
Contract liabilities 0 0 14,061 15,475 16,755 18,351
Refund liabilities 0 0 511 1,105 1,197 1,311
Deferred revenues 11,347 15,062 0 0 0 0
Other current liabilities 23,143 27,136 28,337 23,213 25,133 27,526
Long-term liabilities, total 64,079 47,882 96,321 125,2 95 131,475 136,457
Lease liabilities 0 0 0 31,000 33,564 36,760
Financial liabilities 40,717 17,500 70,084 65,555 66,794 65,617
Provisions for pensions 4,705 5,822 5,531 6,356 6,882 7,537
Other provisions 1,507 1,478 1,453 1,658 1,795 1,966
Deferred tax liabilities 6,916 12,502 10,828 12,712 13,763 15,074
Contract liabilities 0 0 6,469 6,632 7,181 7,865
Deferred revenues 6,971 7,402 0 0 0 0
Other non-current liabilities 3,263 3,178 1,956 1,382 1,496 1,638
Shareholders' equity 238,947 227,021 244,641 245,356 257 617 275,740
Total consolidated equity and debt 444,552 463,888 486 ,538 526,882 559,323 598,575
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CASH FLOW STATEMENT

All figures in EUR '000 2017A 2018A 2020E 202 1E
Income before tax 19,015 -191 12,485 9,881 19,865 28,458
Depreciation and amortisation 39,575 46,864 49,367 60,643 64,803 68,487
Changes in working capital 2,571 -16,551 -2,207 -17,818 -7,931 -9,887
Income tax paid -599 -1,666 -2,351 -2,609 -5,410 -7,600
Other adjustments 788 -1,322 3,066 -2,623 1,773 1,942
Operating cash flow 61,350 27,134 60,360 47,475 73,100 81 ,401
Investments in PP&E -12,889 -10,559 -14,029 -22,624 -23,894 -26,571
Investments in intangibles -41,325 -44,014 -34,239 -43,857 -48,113 -49,994
Free cash flow 7,136  -27,439 12,092  -19,006 1,092 4,836
Acquisitions & disposals, net -32,509 -36,213 0 0 0 0
Other 350 248 207 0 0 0
Investment cash flow -86,373 -90,538 -48,061 -66,481 -72 ,008 -76,565
Debt financing, net 16,676 37,184 -7,083 -4,958 2,108 -848
Equity financing, exercise of stock options 421 1,029 810 0 0 0
Dividends paid 0 0 0 0 0 0
Other -1,318 -1,291 -1,953 0 0 0
Financing cash flow 15,779 36,922 -8,226 -4,958 2,108 -84 8
FOREX & other effects 265 -13 203 0 0 0
Net cash flows -8,979 -26,495 4,276 -23,964 3,200 3,989
Cash, start of the year 93,850 84,871 58,376 62,652 38,688 41,888
Cash, end of the year 84,871 58,376 62,652 38,688 41,888 45,877
EBITDA/share (in €) 1.18 1.02 1.28 1.40 1.70 1.93
Y-Y Growth

Operating cash flow 55.7% -55.8% 122.5% -21.3% 54.0% 11.4%
Free cash flow n.m. n.m. n.m. n.m. n.m. 342.8%
EBITDA/share -10.8% -13.2% 25.4% 9.3% 21.2% 13.5%
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INFORMATION PURSUANT TO SECTION 34B OF THE GERMAN S ECURITIES TRADING ACT [WPHG],
TO REGULATION (EU) NO 596/2014 OF THE EUROPEAN PARL IAMENT AND OF THE COUNCIL OF
APRIL 16, 2014, ON MARKET ABUSE (MARKET ABUSE REGUL ATION) AND TO THE GERMAN
ORDINANCE ON THE ANALYSIS OF FINANCIAL INSTRUMENTS [FINANV]
First Berlin Equity Research GmbH (hereinafter referred to as: “First Berlin”) prepares financial analyses while taking the
relevant regulatory provisions, in particular the German Securities Trading Act [WpHG], Regulation (EU) No 596/2014 of the
European Parliament and of the Council of April 16, 2014, on market abuse (market abuse regulation) and the German
Ordinance on the Analysis of Financial Instruments [FinAnV] into consideration. In the following First Berlin provides investors
with information about the statutory provisions that are to be observed in the preparation of financial analyses.
CONFLICTS OF INTEREST
In accordance with Section 34b Paragraph 1 of the German Securities Trading Act [WpHG] and Regulation (EU) No 596/2014
of the European Parliament and of the Council of April 16, 2014, on market abuse (market abuse regulation) financial analyses
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financial analysis.
First Berlin offers a range of services that go beyond the preparation of financial analyses. Although First Berlin strives to avoid
conflicts of interest wherever possible, First Berlin may maintain the following relations with the analysed company, which in
particular may constitute a potential conflict of interest (further information and data may be provided on request):
. The author, First Berlin, or a company associated with First Berlin holds an interest of more than five percent in the
share capital of the analysed company;
= The author, First Berlin, or a company associated with First Berlin provided investment banking or consulting services
for the analysed company within the past twelve months for which remuneration was or was to be paid;
= The author, First Berlin, or a company associated with First Berlin reached an agreement with the analysed company
for preparation of a financial analysis for which remuneration is owed;
. The author, First Berlin, or a company associated with First Berlin has other significant financial interests in the
analysed company;
In order to avoid and, if necessary, manage possible conflicts of interest both the author of the financial analysis and First Berlin
shall be obliged to neither hold nor in any way trade the securities of the company analyzed. The remuneration of the author of
the financial analysis stands in no direct or indirect connection with the recommendations or opinions represented in the
financial analysis. Furthermore, the remuneration of the author of the financial analysis is neither coupled directly to financial
transactions nor to stock exchange trading volume or asset management fees.

If despite these measures one or more of the aforementioned conflicts of interest cannot be avoided on the part of the author or
First Berlin, then reference shall be made to such conflict of interest.

INFORMATION PURSUANT TO SECTION 64 OF THE GERMAN SE CURITIES TRADING ACT [WPHG]
(2ND FIMANOG) OF 23 JUNE 2017, DIRECTIVE 2014/65/EU OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL OF 15 MAY 2014 ON MARKETS IN FINANCIAL INSTRUMENTS AND AMENDING
DIRECTIVE 2002/92/EC AND DIRECTIVE 2011/61/EU, ACCOMPANIED BY THE MARKETS IN
FINANCIAL INSTRUMENTS REGULATION (MIFIR, REG. EU NO . 600/2014)

First Berlin notes that is has concluded a contract with the issuer to prepare financial analyses and is paid for that by the issuer.
First Berlin makes the financial analysis simultaneously available for all interested security financial services companies. First
Berlin thus believes that it fulfils the requirements of section 64 WpHG for minor non-monetary benefits.

PRICE TARGET DATES
Unless otherwise indicated, current prices refer to the closing prices of the previous trading day.
AGREEMENT WITH THE ANALYSED COMPANY AND MAINTENANCE OF OBJECTIVITY

The present financial analysis is based on the author's own knowledge and research. The author prepared this study without
any direct or indirect influence exerted on the part of the analysed company. Parts of the financial analysis were possibly
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provided to the analysed company prior to publication in order to avoid inaccuracies in the representation of facts. However, no
substantial changes were made at the request of the analysed company following any such provision.

ASSET VALUATION SYSTEM
First Berlin’s system for asset valuation is divided into an asset recommendation and a risk assessment.

ASSET RECOMMENDATION

The recommendations determined in accordance with the share price trend anticipated by First Berlin in the respectively
indicated investment period are as follows:

Category 1 2
Current market capitalisation (in €) 0 - 2 billion > 2 billion
Strong Buy* An expected favourable price trend of: > 50% > 30%
Buy An expected favourable price trend of: > 25% > 15%
Add An expected favourable price trend of: 0% to 25% 0% to 15%
Reduce An expected negative price trend of: 0% to -15% 0% to -10%
Sell An expected negative price trend of: <-15% <-10%

1 The expected price trend is in combination with sizable confidence in the quality and forecast security of management.

Our recommendation system places each company into one of two market capitalisation categories. Category 1 companies
have a market capitalisation of €0 — €2 billion, and Category 2 companies have a market capitalisation of > €2 billion. The
expected return thresholds underlying our recommendation system are lower for Category 2 companies than for Category 1
companies. This reflects the generally lower level of risk associated with higher market capitalisation companies.

RISK ASSESSMENT

The First Berlin categories for risk assessment are low, average, high and speculative. They are determined by ten factors:
Corporate governance, quality of earnings, management strength, balance sheet and financial risk, competitive position,
standard of financial disclosure, regulatory and political uncertainty, strength of brandname, market capitalisation and free
float. These risk factors are incorporated into the First Berlin valuation models and are thus included in the target prices. First
Berlin customers may request the models.

INVESTMENT HORIZON
Unless otherwise stated in the financial analysis, the ratings refer to an investment period of twelve months.

UPDATES

At the time of publication of this financial analysis it is not certain whether, when and on what occasion an update will be
provided. In general First Berlin strives to review the financial analysis for its topicality and, if required, to update it in a very
timely manner in connection with the reporting obligations of the analysed company or on the occasion of ad hoc notifications.

SUBJECT TO CHANGE
The opinions contained in the financial analysis reflect the assessment of the author on the day of publication of the financial
analysis. The author of the financial analysis reserves the right to change such opinion without prior notification.

Legally required information regarding
= key sources of information in the preparation of th is research report
= valuation methods and principles
= sensitivity of valuation parameters

can be accessed through the following internet link : http:/ffirstberlin.com/disclaimer-english-link/

SUPERVISORY AUTHORITY: Bundesanstalt fiir Finanzdien stleistungsaufsicht (German Federal Financial Super  visory
Authority) [BaFin], Graurheindorferstrae 108, 53117 Bonn and Lurgiallee 12, 60439 Frankfurt

EXCLUSION OF LIABILITY (DISCLAIMER)

RELIABILITY OF INFORMATION AND SOURCES OF INFORMATI ON

The information contained in this study is based on sources considered by the author to be reliable. Comprehensive verification
of the accuracy and completeness of information and the reliability of sources of information has neither been carried out by the
author nor by First Berlin. As a result no warranty of any kind whatsoever shall be assumed for the accuracy and completeness
of information and the reliability of sources of information, and neither the author nor First Berlin, nor the person responsible for
passing on or distributing the financial analysis shall be liable for any direct or indirect damage incurred through reliance on the
accuracy and completeness of information and the reliability of sources of information.

RELIABILITY OF ESTIMATES AND FORECASTS

The author of the financial analysis made estimates and forecasts to the best of the author’s knowledge. These estimates and
forecasts reflect the author’s personal opinion and judgement. The premises for estimates and forecasts as well as the author's
perspective on such premises are subject to constant change. Expectations with regard to the future performance of a financial
instrument are the result of a measurement at a single point in time and may change at any time. The result of a financial
analysis always describes only one possible future development — the one that is most probable from the perspective of the
author — of a number of possible future developments.

Any and all market values or target prices indicated for the company analysed in this financial analysis may not be achieved due
to various risk factors, including but not limited to market volatility, sector volatility, the actions of the analysed company,
economic climate, failure to achieve earnings and/or sales forecasts, unavailability of complete and precise information and/or a
subsequently occurring event which affects the underlying assumptions of the author and/or other sources on which the author
relies in this document. Past performance is not an indicator of future results; past values cannot be carried over into the future.

Consequently, no warranty of any kind whatsoever shall be assumed for the accuracy of estimates and forecasts, and neither

the author nor First Berlin, nor the person responsible for passing on or distributing the financial analysis shall be liable for any
direct or indirect damage incurred through reliance on the correctness of estimates and forecasts.

INFORMATION PURPOSES, NO RECOMMENDATION, SOLICITATION, NO OFFER FOR THE

PURCHASE OF SECURITIES

The present financial analysis serves information purposes. It is intended to support institutional investors in making their own
investment decisions; however in no way provide the investor with investment advice. Neither the author, nor First Berlin, nor
the person responsible for passing on or distributing the financial analysis shall be considered to be acting as an investment
advisor or portfolio manager vis-a-vis an investor. Each investor must form his own independent opinion with regard to the
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suitability of an investment in view of his own investment objectives, experience, tax situation, financial position and other
circumstances.

The financial analysis does not represent a recommendation or solicitation and is not an offer for the purchase of the security
specified in this financial analysis. Consequently, neither the author nor First Berlin, nor the person responsible for passing on or
distributing the financial analysis shall as a result be liable for losses incurred through direct or indirect employment or use of
any kind whatsoever of information or statements arising out of this financial analysis.

A decision concerning an investment in securities should take place on the basis of independent investment analyses and
procedures as well as other studies including, but not limited to, information memoranda, sales or issuing prospectuses and not
on the basis of this document.

NO ESTABLISHMENT OF CONTRACTUAL OBLIGATIONS

By taking note of this financial analysis the recipient neither becomes a customer of First Berlin, nor does First Berlin incur any
contractual, quasi-contractual or pre-contractual obligations and/or responsibilities toward the recipient. In particular no
information contract shall be established between First Berlin and the recipient of this information.

NO OBLIGATION TO UPDATE

First Berlin, the author and/or the person responsible for passing on or distributing the financial analysis shall not be obliged to
update the financial analysis. Investors must keep themselves informed about the current course of business and any changes
in the current course of business of the analysed company.

DUPLICATION
Dispatch or duplication of this document is not permitted without the prior written consent of First Berlin.

SEVERABILITY

Should any provision of this disclaimer prove to be illegal, invalid or unenforceable under the respectively applicable law, then
such provision shall be treated as if it were not an integral component of this disclaimer; in no way shall it affect the legality,
validity or enforceability of the remaining provisions.

APPLICABLE LAW, PLACE OF JURISDICTION

The preparation of this financial analysis shall be subject to the law obtaining in the Federal Republic of Germany. The place of
jurisdiction for any disputes shall be Berlin (Germany).

NOTICE OF DISCLAIMER
By taking note of this financial analysis the recipient confirms the binding nature of the above explanations.

By using this document or relying on it in any manner whatsoever the recipient accepts the above restrictions as binding for the
recipient.

QUALIFIED INSTITUTIONAL INVESTORS
First Berlin financial analyses are intended exclusively for qualified institutional investors.

This report is not intended for distribution in the USA and/or Canada.
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