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LONG TERM OUTPUT REVISED UP. NEW WELLS ON STREAM IN 2020

Preliminary 2018 results showed a 103% increase in  sales to €109.1m (FBe:
€109.7m; 2017: €53.7m) while EBITDA came in at €96. 6m (FBe: €89.2m;
2017: €36.1m). Sales were at the top end of the gui dance range of €100-
110m given in the nine months report in Nov  ember, while EBITDA clearly
exceeded guidance of €90m. Our reworked valuation model is affected on
the one hand by increased estimated ultimate recove  ry at both Cub Creek
and Elster Oil & Gas (as indicated by the downward revision in unit
depreciation at the projects in Q4/18) and  on the other by a later start to
production from new wells at Cub Creek than we had previously modeled.
Our new price target is €23.8 (previously: €24.0). We maintain our Buy
recommendation.

Q4/18 EBITDA helped by share transactions, cost cut ting, USD strength
Based on the preliminary 2018 P&L account, we estimate FY 2018 net
production at 3.50m BOE (barrels of oil equivalent), 7.7% above the forecast of
3.25m BOE given in our last update of 20 November. However, higher volume
than we had modeled was cancelled out by a sharp fall in the oil price towards
the end of the year and revenue was close to our forecast. We believe that Q4
EBITDA was positively affected by transactions involving the shares DRAG
acquired in Northern Oil & Gas as part of the consideration for the June 2018
sale of most of the assets in Salt Creek Oil & Gas. 2018 EBITDA was also
helped by cost cutting and the appreciation of the US Dollar against the Euro (the
average USDEUR rate was 1.9% higher in Q4/18 than in Q3/18).

Depreciation per BOE down at Cub Creek and Elsteri n Q4/18 Depreciation
of oil-producing assets is a closely scrutinised number in oil and gas company
P&L accounts because it reflects expectations as to hydrocarbons projects’
estimated ultimate recovery. Reported depreciation in Q4/18 was €8.9m. We
believe that in Q4/18 depreciation on fixed assets (mainly oil-producing assets)
relative to production was well below levels seen in Q2/18 and Q3/18. (p.t.0.)

FINANCIAL HISTORY & PROJECTIONS

2015 2016 2017  2018E  2019E  2020E
Revenue (€ m) 1.90 9.17 53.75  109.11 48.73 97.81
Y-0-y growth -91.7%  383.4%  486.1%  103.0%  -55.3%  100.7%
EBITDA (€ m) 4.91 6.37 36.13 96.61 24.73 66.81
EBITDA margin 258.6% 69.5% 67.2% 88.5%  50.8%  68.3%
Net income (€ m) 1.16 0.10 5.55 14.32 -8.93 14.58
EPS (diluted) (€) 0.23 0.02 1.10 2.83 -1.76 2.88
DPS (€) 0.55 0.60 0.65 0.70 0.70 0.80
FCF (€m) 244 57.26 -12.98 34.49  -21.07 29.39
Net gearing -21.1% 69.9%  132.6% 28.0%  555%  26.1%
Liquid assets (€ m) 71.04 28.09 29.70 60.00 35.38 61.23
RISKS

Risks include negative movements in the oil price and other raw materials prices,
dry well risk, mechanical failure, loss of key personnel.

COMPANY PROFILE

Deutsche Rohstoff AG (DRAG) is a resources
company with a portfolio of properties in
oil/gas, so-called high tech metals such as tin
and tungsten, base metals and rare earths.
The business model is based on production in
well explored areas in politically stable
countries. DRAG is based in Mannheim,
Germany.

MARKET DATA

As of 18 Mar 2019

Closing Price €18.40
Shares outstanding 5.06m
Market Capitalisation €93.16m
52-week Range €13.86/25.95
Avg. Volume (12 Months) 9,049
Multiples 2017 2018E 2019E
P/E 16.8 6.5 n.a.
EV/Sales 2.4 1.2 2.7
EV/EBIT 3.6 14 5.3
Div. Yield 3.5% 3.8% 3.8%
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As of 30 Sep 2018

Liquid Assets €60.71m
Current Assets € 85.42m
Intangible Assets €17.08m
Total Assets € 233.02m
Current Liabilities € 28.53m
Shareholders’ Equity € 71.35m
SHAREHOLDERS

Management 10.0%
Institutional shareholders 30.0%
Free float 60.0%
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Figurel: Preliminary 2018 results vs. forecasts

FY 18P FY 18FBe
Revenues 109,111 109,725 -0.6% 53,746 103.0%
EBITDA 96,606 89,185 8.3% 36,126 167.4%
Depreciation and amortisation 63,752 62,009 2.8% 30,822 106.8%
Operating income (EBIT) 32,854 27,175 20.9% 5,304 519.4%
Net before minorities 17,900 17,179 4.2% 7,672 133.3%

Source: DRAG, First Berlin Equity Research estimates

DRAG's share price came under pressure in 2018 in part because the company revised up
the depreciation figure per BOE produced at Cub Creek in connection with reduced lifetime
production estimates for some of the subsidiary’s wells. Depreciation per BOE at Cub Creek
was revised up from USD22 to USD24.2 in the Q1/18 report and then to USD26 in the
H1/18 report. The gas lift installed at Cub Creek’s Markham pad in September had a positive
impact on Q4/18 production and we believe that this contributed to a reduction in
depreciation per BOE produced at Cub Creek in Q4/18. A further gas lift was installed at the
Vail pad at the end of 2018, but its impact has so far been difficult to judge because of cold
weather. Depreciation per BOE produced at Elster was lowered from USD22 to USD19.5 in
Q3/18. We believe that this number also fell in Q4/18.

End 2018 reserve report At the end of February, DRAG reported oil & gas reserve figures
for the end of 2018. These showed an overall 18.1% increase in proven reserves to 29.4m
BOE (YE 2017: 24.9m BOE). These numbers include Salt Creek Oil & Gas/Bright Rock
Energy where proven reserves fell 69.3% to 2.3m BOE (YE 2017: 7.4m BOE) because of
the sale of most of the assets in Salt Creek Oil & Gas in mid-2018. Stripping out Salt Creek
Oil & Gas/Bright Rock Energy, proven reserves rose 54.9% to 27.1m BOE (YE 2017: 17.5m
BOE).

Figure 2: End 2018 oil & gas reserves

31.12.2018
Proven reserves BO (m) Avs. 2017 BOE (m) Avs. 2017 Avs. 2017 BO (m)
Cub Creek Energy 10.58 n.a. 23.77 64.5% 125.19 16.0% n.a.
Elster Oil & Gas 1.37 n.a. 3.37 9.8% 44.23 -28.0% n.a.
Salt Creek Oil & Gas/ e\ E0 G ew
Bright Rock Energy 1.88 n.a. 2.27 69.3% 7.99 89.3% n.a.
Total proven 13.83 n.a. 29.42 18.1% 177.4 -27.4% n.a.
31.12.2018
Probable reserves BO (m) Avs. 2017 BOE (m) Avs. 2017 Avs. 2017 BO (m)
Cub Creek Energy 0.00 n.a. 0.00 -100.0% 0.00 -100.0% n.a.
Elster Oil & Gas 0.00 n.a. 0.00 n.a. 0.00 n.a. n.a.
Salt Creek Oil & Gas/ 2 o
B ey — 2.69 n.a. 341 62.4% 8.87 0.1% n.a.
Total probable 2.69 n.a. 3.41 -62.8% 8.87 -76.2% n.a.
Total proven and
16.52 n.a. 32.83 -3.7% 186.27 -33.9% n.a.
probable

Source: DRAG

31.12.2017

BOE (m)
14.45 107.91
3.07 61.42
7.40 75.02
24.92 244.34

31.12.2017

BOE (m)
7.07 28.42
0.00 0.00
2.10 8.88
9.17 37.30
34.09 281.64
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Probable reserves ex-Salt Creek Oil & Gas/Bright Rock Energy fell to zero (YE 2017: 7.1m
BOE) because of transfers to the proven category as drilling at nearby wells owned/operated
by other companies allowed positive conclusions to be drawn about DRAG wells/reserves.
In addition some reserves reported as probable for 2017 were dropped altogether as it
emerged that the associated wells will never be drilled.

We estimate current PV10 of DRAG’s proven reserves a fter minorities at €167.1m
Based on the average level of the NYMEX oil futures curve for the following 10 years at the
end of 2018, the overall present value of the production of DRAG's proven reserves
(discounted at 10%) was USD177m (YE 2017: USD169m). On the basis of the futures curve
on 26 February (two days before the publication of the reserves press release), this figure
was USD204m, because the futures curve had risen. The futures curve has risen further
since 26 February. We now estimate the present value using a 10% discount rate, or PV10,
of DRAG's proven reserves at USD210m. The PV10 values published by DRAG are based
on 100% ownership of all four of its oil & gas subsidiaries (Cub Creek Energy, Elster Oil &
Gas, Salt Creek Oil & Gas, Bright Rock Energy). But only the latter two subsidiaries are
100% owned by DRAG. DRAG’s holdings in Cub Creek Energy and Elster Oil & Gas are
88.5% and 93.0% respectively. Adjusting for the minorities in Cub Creek Energy and Elster
Oil & Gas (see figure 3 below) , we estimate the current PV10 of DRAG’s proven reserves at
USD189.3m (€167.1m).

Figure 3: FBe PV10 estimates (18.03.2019)

Before minorities After minorities After minorities After minorities

(USD) (USD) (EUR) % total
Cub Creek Energy 148.2 131.2 115.8 69.3%
Elster Oil & Gas 52.4 48.7 43.0 25.7%
Salt Creek Oil & Gas/ o
Ertli Bl e 9.5 9.5 8.4 5.0%
Total 210.0 189.3 167.1 100.0%

Source: DRAG, First Berlin Equity Research estimates

We had previously assumed that DRAG would drill and begin producing at Cub Creek in
April 2019 from 16 two-mile lateral horizontal wells (working interest: 75%) and from a
further 16 two-mile lateral horizontal wells at Cub Creek (working interest: 75%) in March
2020. However, drilling plans were put on hold during the oil price collapse (West Texas
Intermediate) from USD76 to USD42 in Q4 last year. The oil price has since rallied to over
USD58 and we expect DRAG to resume drilling.

Figure 4: Current (orange) and 19 November 2018 (gr een) oil futures curves

coareessesttueis

m
M

Source: Bloomberg, NYMEX
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We expect drilling to recommence at Cub Creek from mid-2019 In view of the recent
rally in the oil price, we expect DRAG to begin drilling at Cub Creek from mid-2019. DRAG
drilled 16 wells from the Litzenberger pad at Cub Creek, but we expect more generous
spacings in future, and so assume that production will begin at 10-12 two-mile lateral
horizontal wells in January 2020 and at a further 10-12 two-mile lateral horizontal wells from
August 2020. As figure 4 above indicates, the time-adjusted average level of the oil futures
curve over the next ten years is little changed on its level at the time of our last report on 20
November. The main reason for the downward adjustment of our profit forecasts for 2019
and 2020 is the later timing of the start of production at the new wells at Cub Creek as well
as their lower volume.

Buy recommendation maintained but price target lowe red to €23.8 (previously: €24.0)
Despite the reductions to our near term forecasts (see figure 5), our fair value calculation for
the DRAG share at €23.8 (see figure 8 for sum of the parts model) is only slightly lower than
at the time of our note of 20 November (€24.0). We have lowered our valuation of Cub
Creek because of a later start to production at new wells than we had previously assumed.
But we have raised our valuation of Elster Oil & Gas because of the decline in depreciation
per BOE produced, and hence the rise in the project’'s estimated ultimate recovery. We
removed Salt Creek Oil & Gas from our valuation model in August 2018 following DRAG's
sale of most of its assets. We have now reinstated it following the investment of USD5.4m in
300 royalty acres at the project in early February 2019 and its appearance in the end 2018
reserve report alongside Bright Rock Energy (founded in July 2018). Our valuation of
DRAG's oil and gas assets at €142.9m is lower than our updated estimate of the reserve
report PV10 value of €167.1m. This is because, as we have done in the past, we use a more
conservative discount rate of 12% compared with the reserve report's 10%. We maintain our
Buy recommendation for the DRAG share but lower the price target slightly to €23.8
(previously: €24.0).

Figure 5: Changes to our forecasts

All figures in € 000s 2018E 2019E 2020E
Oold New NEW

Revenues 109,111 98,230 11.1% 48,732 100,978 -51.7% 97,813 107,633 -9.1%
EBITDA 96,606 86,362 11.9% 24,732 70,978 -65.2% 66,813 76,633 -12.8%
Depreciation and amortisation 63,752 67,433 -5.5% 27,556 55,643 -50.5% 38,925 47,228 -17.6%
Operating income (EBIT) 32,854 18,929 73.6% -2,824 15,335  -118.4% | 27,888 29,405 -5.2%
Net financial result -6,000 -5,452 n.m. -4,637 -4,183 n.m. -4,817 -4,223 n.m.
Pre-tax income (EBT) 26,854 13,477 99.3% -7,461 11,152 n.m. 23,071 25,182 -8.4%
Income taxes -8,954 -2,830 n.m. 0 -2,342 n.m. -4,845 -5,228 n.m.
Net before minorities 17,900 10,647 68.1% -7,461 8,810 n.m. 18,226 19,894 -8.4%
Minority interests -3,580 -1,056 n.m. -1,466 -3,745 n.m. -3,645 -5,434 n.m.
Net income after mins. 14,320 9,592 49.3% -8,926 5,065 n.m. 14,581 14,459 0.8%
EPS (£) 2.83 1.90 48.9% -1.76 1.00 n.m. 2.88 2.86 0.8%

Source: DRAG,; First Berlin Equity Research estimates
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Figure 6: DCF Valuation of Cub Creek Energy*

USD 000s 2019E 2020E 2021E 2022E 2023E 2024E 2025E
Production (working interest): barrels of oil equivalent (000s) 960 2,906 2,042 1,310 1,010 836 719
Oil price period end (WTI -USD/barrel) 57.45 58.28 56.55 55.11 56.11 54.16 54.20
No. 1 mile-lateral equivalent wells period end (working interest) 36.0 52.5 52.5 525 525 52.5 52.5
Net revenue (working interest after royalty and ad valorem tax) 32,705| 100,435 68,658 43,066 33,894 27,277 23,602
EBITDA 27,707 87,894 58,554 35,251 27,019 20,940 17,625
Depreciation 12,746 35,792 25,248 15,732 12,079 10,005 8,608
EBIT 14,961 52,102 33,306 19,519 14,940 10,935 9,017
NOPLAT 11,819 41,161 26,311 15,420 11,803 8,639 7,124
Tax Rate (%) 21.0% 21.0% 21.0% 21.0% 21.0% 21.0% 21.0%
CAPEX 51,480 30,888 0 0 0 0 0
Working capital expenditure -1,472 -5,908 4,767 3,839 1,376 993 551
Free cashflow -28,387 40,156 56,326 34,991 25,257 19,637 16,283
PV free cashflow (12% discount rate) -25,956 32,783 41,058 22,773 14,677 10,188 7,543
Sum PV free cashflows 122,713

Source: DRAG,; First Berlin Equity Research estimates

Figure 7: DCF Valuation of Elster Oil & Gas*

USD 000s 2019E 2020E 2021E 2022E 2023E 2024E 2025E
Production (working interest): barrels of oil equivalent (000s) 1,162 626 485 400 343 301 269
Qil price period end (WTI -USD/barrel) 57.45 58.28 56.55 55.11 56.11 54.16 54.20
No. 1 mile-lateral equivalent wells period end (working interest) 22.6 22.6 22.6 22.6 22.6 22.6 22.6
Net revenue (working interest after royalty and ad valorem tax) 23,630 12,637 9,543 7,718 6,769 5,811 5,248
EBITDA 17,579 9,935 7,144 5,333 4,437 3,530 3,011
Depreciation 17,952 8,050 4,304 SI568 3,046 2,677 2,395
EBIT -373 1,885 2,840 1,780 1,391 853 617
NOPLAT -295 1,489 2,243 1,406 1,099 674 487
Tax Rate (%) 21.0% 21.0% 21.0% 21.0% 21.0% 21.0% 21.0%
CAPEX 0 0 0 0 0 0 0
Working capital expenditure 4,579 4,603 464 274 142 144 84
Free cashflow 22,237 14,142 7,012 5,288 4,287 3,495 2,966
PV free cashflow (12% discount rate) 20,333 11,545 5,111 3,406 2,491 1,813 1,374
Sum PV free cashflows 48,745

Source: DRAG,; First Berlin Equity Research estimates

* our valuation models for CCE, EOG and Salt Creek extend to 2033 but for reasons of space we show numbers only
out to 2025

Figure 8: Sum of the parts model
€m New Old % A

DCEF valuation Cub Creek Energy (DRAG's stake 88.5%) 95.9 105.5 -9.1%
DCF valuation Elster Oil & Gas (DRAG's stake: 93.0%) 40.0 38.9 2.9%
DCF valuation Salt Creek Oil & Gas/Bright Rock Energy 7.0 0.0 n.a.
(DRAG's stake: 100.0%)

Subtotal: US oil and gas activities 142.9 144.4 -1.0%
Almonty (12.8% equity stake) 18.5 17.7

plus CAD6.0m convertible debenture)

Tin International (DRAG's stake: 61.5%) 2.1 15

Rhein Petroleum (DRAG's stake: 10%) 2.0 2.0

Ceritech (DRAG's stake: 67.9%) 2.2 2.2

Devonian Metals (DRAG's stake: 47%) 0.0 0.0

Hammer Metals (DRAG's stake: 17.8%) 0.4 0.7

Holding company costs -10.0 -10.0

Total enterprise value 158.2 158.5 -0.2%
Cash and financial assets 55.2 62.4

Debt 93.0 99.3

Net cash and financial assets -37.8 -36.9

Total equity value 120.4 121.6 -1.0%
No shares (m) 5.06 5.06

Equity value per share (€) 23.8 24.0 -1.0%

Source: First Berlin Equity Research estimates
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INCOME STATEMENT

All figures in € 000s 2015A 2016A 2017A 2018E 2019E 2020E
Revenues 1,897 9,170 53,746 109,111 48,732 97,813
Cost of purchased services 59 4 8,069 20,000 12,000 18,500
General & administrative costs 5,460 13,289 10,675 9,419 12,000 12,500
Other operating income 8,528 10,497 1,124 16,914 0 0
EBITDA 4,906 6,374 36,126 96,606 24,732 66,813
Depreciation and amortisation 2,487 6,915 30,822 63,752 27,556 38,925
Operating income (EBIT) 2,419 -541 5,304 32,854 -2,824 27 ,888
Net financial result -2,976 -1,413 -4,011 -6,000 -4,637 -4,817
Other financial items 0 0 0 0 0 0
Pre-tax income (EBT) -557 -1,953 1,293 26,854 -7,461 23,0 71
Taxes 1,086 2,028 6,379 -8,954 0 -4,845
Profit before minorities 529 75 7,672 17,900 -7,461 18,226
Minority interests 626 28 -2,124 -3,580 -1,466 -3,645
Net income / loss 1,155 103 5,548 14,320 -8,926 14,581
EPS (in €) 0.23 0.02 1.10 2.83 -1.76 2.88
Ratios

EBITDA margin on revenues 258.6% 69.5% 67.2% 88.5% 50.8% 68.3%
EBIT margin on revenues 127.5% -5.9% 9.9% 30.1% -5.8% 28.5%
Net margin on revenues 60.9% 1.1% 10.3% 13.1% -18.3% 14.9%
Tax rate 195.0% 103.8% -493.3% 33.3% 0.0% 21.0%
Y-Y Growth

Revenues -91.7% 383.4% 486.1% 103.0% -55.3% 100.7%
Operating income -97.3% n.m. n.m. 519.4% n.m. n.m.
Net income/ loss -95.4% -91.1% 5311.9% 158.1% n.m. n.m.
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BALANCE SHEET

All figures in € 000s
Assets

Current assets, total 79,267 51,874 42,502 81,908 44,815 74,528
Cash and cash equivalents 71,041 28,090 29,699 60,000 35,383 61,227
Inventories 55 139 170 1,095 472 665
Receivables 2,831 7,794 9,090 17,526 7,546 10,640
Prepayments 276 495 833 1,095 472 665
Other current assets 4,530 15,105 1,324 2,191 943 1,330
Deferred tax assets 534 251 1,386 0 0 0
Non-current assets, total 48,786 141,598 171,072 147,93 8 164,915 152,709
Intangible assets 17,501 40,614 33,837 32,837 31,837 30,837
Land and buildings 0 0 0 0 0 0
Producing oil plants 5,314 76,172 73,760 59,504 71,082 63,865
Exploration and evaluation 1,596 3,493 40,557 32,718 39,085 35,116
Plant and machinery 444 173 99 80 95 86
Other equipment 119 103 108 87 104 94
Equity investments 11,822 12,542 15,569 15,569 15,569 15,569
Loans to other investors 913 1,724 1,724 1,724 1,724
Securities classified as fixed assets 11,990 7,588 5,418 5,418 5,418 5,418
Total assets 128,053 193,472 213,574 229,846 209,730 227,237
Shareholders' equity & debt

Current liabilities, total 4,230 33,904 31,121 16,000 6, 889 76,313
Bank debt 7 0 55 0 0 0
Bond debt 0 0 15,741 0 0 66,599
Accounts payable 957 29,915 5,236 4,800 2,067 2,914
Other current liabilities 3,266 3,989 10,089 11,200 4,822 6,800
Long-term liabilities, total 57,955 75,243 90,780 93,099 93,099 26,500
Bond debt 51,555 66,705 66,599 77,099 77,099 10,500
Bank debt 6,400 8,538 24,181 16,000 16,000 16,000
Other long term liabilities 0 0 0 0 0 0
Provisions 1,089 5,308 27,997 2,000 2,000 2,000
Difference from capital consolidation 0 0 195 0 0 0
Minority interests 2,566 9,698 7,427 11,007 12,473 16,118
Shareholders' equity 59,274 56,423 49,248 100,934 88,464 99,500
Consolidated equity 61,840 66,121 56,675 111,941 100,936 115,618
Deferred tax liabilities 2,939 12,896 6,806 6,806 6,806 6,806
Total consolidated equity and debt 128,053 193,472 213 574 229,846 209,730 227,237
Ratios

Current ratio (x) 18.74 1.53 1.37 5.12 6.51 0.98
Quick ratio (x) 18.73 1.53 1.36 5.05 6.44 0.97
Financial leverage -21.1% 69.9% 132.6% 28.0% 55.5% 26.1%
Book value per share (€) 11.71 11.15 9.73 19.95 17.48 19.66
Net cash (debt) 13,079 -46,240 -75,153 -31,375 -55,992 -30,148
Return on equity (ROE) 0.9% 0.1% 12.5% 21.2% -7.0% 16.8%
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CASH FLOW STATEMENT

All figures in € 000s 2015A 2016A 2017A 2018E 2019E 2020E
EBIT 2,419 -541 5,304 32,854 -2,824 27,888
Depreciation and amortisation 2,487 6,915 30,822 63,752 27,556 38,925
EBITDA 4,906 6,374 36,126 96,606 24,732 66,813
Changes in working capital -4,625 -5,809 -6,463 -9,816 3,364 -1,043
Interest paid -2,976 -1,413 -4,011 -6,000 -4,637 -4,817
Tax paid/received 1,086 1,724 10,809 -5,772 0 -4,845
Other adjustments 2,803 2,038 0 0 0 0
Operating cash flow 1,194 2,914 36,461 75,018 23,460 56,109
Investing cash flow -13,307 -60,177 -49,439 -40,532 -44,533 -26,720
Free cash flow -12,113 -57,263 -12,978 34,487 -21,073 29,389
Dividends, share buybacks -3,100 -2,714 -3,038 -3,291 -3,544 -3,544
Equity financing 0 1,126 0 0 0 0
Debt financing 0 39,233 31,333 0 0 0
Debt repayment -6,182 -22,148 0 -13,477 0 0
Other -2,712 -3,981 913 0 0 0
Financing cash flow -11,994 11,516 29,208 -16,768 -3,544 -3,544
Other 0 2,246 -14,621 12,582 0 0
Change in cash and equivalents -24,107 -43,501 1,609 30 ,301 -24,617 25,845
FX/consolidation effects 2,327 550 0 0 0 0
Cash and cash equivalents, start of the year 92,821 71,041 28,090 29,699 60,000 35,383
Cash and cash equivalents, end of the year 71,041 28, 090 29,699 60,000 35,383 61,227
EBITDA/share (in €) 0.97 1.26 7.14 19.09 4.89 13.20
Y-Y Growth

Operating cash flow n.m. 144.1% 1151.2% 105.8% -68.7% 139.2%
Free cash flow n.m. n.m. n.m. n.m. n.m. n.m.
EBITDA/share -95.5% 29.9% 466.8% 167.4% -74.4% 170.1%
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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
may only be passed on or publicly distributed if circumstances or relations which may cause conflicts of interest among the
authors, the legal entities responsible for such preparation or companies associated with them are disclosed along with the
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;
First Berlin F.S.B. Investment-Beratungsgesellschaft mbH (hereafter FBIB), a company of the First Berlin Group, holds a stake
of under 0.1% of the shares in the company which has been covered in this analysis. The analyst is not subject to any
restrictions with regard to his recommendation and is therefore independent, so that we believe there is no conflict of interest
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)
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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
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], Graurheindorferstrale 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.
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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, SOLICITATI ON, 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
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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