30 September 2019

Deutsche Rohstoff AG

FIRST BERLIN
Equity Research

Deutsche Rohstoff AG

Germany / Raw materials
Frankfurt

Bloomberg: DRO GR
ISIN: DEOOOAOXYG76

Update

RATING
PRICE TARGET

Return Potential
Risk Rating

OIL/GAS PRODUCTION TO TAKE OFF FROM END 2019

BUY

€18.10
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We expect production to jump 31% in 2020 and by a f  urther 21% in 2021
following the start of production a t the Olander and Knight drilling pads
from December 2019 and January 2021 respectively. R evenue should
clearly outpace volume next year as the BOE (barrel of oil equivalent) mix
shifts from gas to more valuable oil. Our forecasts are in line with
management guidance for 2019 sales and EBITDA of €4  0-50m and €25- 35m
respectively and 2020 sales and EBITDA of €75-85m a nd €55-65m
respectively. We estimate that the €13.2m impairmen t taken at the end of
2018 with respect to DRAG's most important oil and gas producing
subsidiary, Cub Creek, implied a 20% reduction in estimated ultimate
recovery from existing wells. DRAG reversed half of this impairment in the
H1/19 report, but the positive impact of this on ou r price target is
outweighed by a USD6 fall in the oil price at the n ear-term end o f the
futures curve since our 14 May note. We have moved our price target down
from €23.0 to €18.1 but maintain our Buy recommenda tion.

Decline in H1/19 volume and revenue due to absence  of new production
Unconventional oil and gas production from wells such as those controlled by
DRAG typically displays a steep, hyperbolic decline during the first few years of
each well's life. In addition, the production mix shifts from oil to gas. No large
scale new production came on stream at DRAG during H2/18 or H1/19, and
most of the Salt Creek Oil & Gas subsidiary’s assets were sold in spring 2018. In
consequence H1/19 volume and revenue declined by 42.3% and 55.4%
respectively. Revenue fell further than volume because of the decline in oil and
gas prices and also because of a shift in the production mix from oil to gas.

Following partial impairment reversal, we estimate Cub Creek reserves only
10% below original level H1/19 EBITDA came in at €15.2m (H1/18: €52.0m)
The prior year figure was boosted by other income of €11.8m on the sale of the
Salt Creek assets. (p.t.0.)

FINANCIAL HISTORY & PROJECTIONS

2016 2017 2018  2019E  2020E  2021E
Revenue (€ m) 9.17 53.75  109.05 44.43 75.90 86.22
Y-0-y growth 383.4%  486.1%  102.9%  -59.3%  70.9% 13.6%
EBITDA (€ m) 6.37 36.13 97.93 29.84 57.68 67.69
EBITDA margin 69.5% 67.2% 89.8% 67.2%  76.0%  78.5%
Net income (€ m) 0.10 5.55 13.87 2.08 13.81 23.46
EPS (diluted) (€) 0.02 1.10 2.74 0.41 273 4.64
DPS (€) 0.60 0.65 0.70 0.70 0.80 0.80
FCF (€m) -63.18 -13.93 2.47 -14.43 0.60 58.32
Net gearing 69.9%  132.6% 42.9% 55.8%  51.5% -1.3%
Liquid assets (€ m) 28.09 29.70 59.99 41.73 38.79 15.96

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
countries. DRAG
Germany.
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However, after stripping this figure out of the comparison, the EBITDA margin was still lower at 62.8%
(H1/18: 74.3%) due to lower commodity prices and the shift in the production mix towards gas.

Figure 1: Recent quarterly results

€000's Q1 18A Q2 18A Q3 18A Q4 18A 2018A Q1 19A Q2 19A H1 19A
Revenue 15,661 38,457 34,317 20,616 109,052 14,665 9,492 24,157
change -25.2% 243.6% 367.6% 44.3% 102.9% -6.4% -75.3% -55.4%
EBITDA 10,636 41,384 27,465 18,449 97,933 12,838 2,342 15,181
margin 67.9% 107.6% 80.0% 89.5% 89.8% 87.5% 24.7% 62.8%
Depreciation on fixed/intangible assets -7,773 -27,232 -19,802 -3,230 -58,037 -7,085 -245 -7,330
Amortisation of financial assets 0 -29 -59 -7,118 -7,205 -522 142 -380
EBIT 2,863 14,124 7,604 8,101 32,691 5,231 2,239 7,471
margin 18.3% 36.7% 22.2% 39.3% 30.0% 35.7% 23.6% 30.9%

Source: DRAG

DRAG’s 2018 P&L included a €13.2m impairment on the existing wells at Cub Creek. We
estimate that Cub Creek accounted for €67m or nearly two thirds of the book value of
DRAG's oil producing assets at the end of 2018. On the basis of this estimate, the €13.2m
impairment would imply a 20% reduction in remaining estimated ultimate recovery at Cub
Creek. H1/19 group depreciation was €7.3m after €7.1m in Q1/19. The Q2/19 depreciation
charge was only €0.2m because DRAG reversed €6.8m of the €13.2m impairment taken at
end 2018. This suggests that disregarding recent production, estimated ultimate recovery at
Cub Creek is now only around 10% below the level prior to the impairment.

Figure 2: Recent oil/gas output by subsidiary and f ~ orecasts to 2021

BOE FY/18A Q1/19A Q2/19A H1/19A Q3/19E Q4/19E H2/19E FY/19E FY/20E FY/21E

Cub Creek 1,707,443 247,838 205,733 453,571 185,160 219,772 404,932 858,503 1,714,122 | 2,348,766
change (%) 22.6% -8.0% -56.1% -38.5% -66.5% -47.2% -58.2% -49.7% 99.7% 37.0%
of which:

oil 781,425 92,584 78,283 170,867 83,322 122,201 205,522 376,389 1,184,278 | 1,595,680
gas 926,018 155,254 127,450 282,704 101,838 97,572 199,409 482,113 529,844 753,086
gas as % total 54.2% 62.6% 61.9% 62.3% 55.0% 44.4% 49.2% 56.2% 30.9% 32.1%
Elster 1,600,180 285,192 186,882 472,074 66,000 155,000 221,000 693,074 394,732 252,934
change (%) 861.9% 147.1% -71.4% -38.5% -86.1% -56.6% -142.7% -56.7% -43.0% -35.9%
of which:

oil 937,000 137,711 71,297 209,008 29,700 69,750 99,450 308,458 221,553 134,906
gas 663,180 147,481 115,585 263,066 36,300 85,250 121,550 384,616 173,179 118,029
gas as % total 41.4% 51.7% 61.8% 55.7% 55.0% 55.0% 55.0% 55.5% 43.9% 46.7%
Salt Creek 184,717 26,670 5,797 32,467 15,000 12,000 27,000 59,467 35,680 21,408
change (%) -40.9% -74.9% -92.6% -82.4% n.a. n.a. n.a. -67.8% -40.0% -40.0%
of which:

oil 151,428 17,915 4,785 22,700 10,200 7,800 18,000 40,700 24,420 14,652
gas 33,289 8,755 1,012 9,767 4,800 4,200 9,000 18,767 11,260 6,756
gas as % total 18.0% 32.8% 17.5% 30.1% 32.0% 35.0% 33.3% 31.6% 31.6% 31.6%
Bright Rock 0 6,300 11,260 17,560 15,000 30,000 45,000 62,560 50,048 30,029
change (%) n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. -20.0% -40.0%
of which:

oil 0 4,790 8,562 13,352 10,950 21,000 31,950 45,302 36,242 21,745
gas 0 1,510 2,698 4,208 4,050 9,000 13,050 17,258 13,806 8,284
gas as % total n.a. 24.0% 24.0% 24.0% 27.0% 30.0% 29.0% 27.6% 27.6% 27.6%
Total 3,492,340 566,000 409,671 975,671 281,160 416,772 697,932 1,673,604 2,194,582 | 2,653,137
change (%) 86.6% 15.3% -65.9% -42.3% -72.6% -46.0% -61.3% -52.1% 31.1% 20.9%
of which:

oil 1,869,853 253,000 162,927 415,927 134,172 220,751 354,922 770,849 1,466,493 | 1,766,983
gas 1,622,487 313,000 246,744 559,744 146,988 196,022 343,009 902,754 728,090 886,154
gas as % total 46.5% 55.3% 60.2% 57.4% 52.3% 47.0% 49.1% 53.9% 33.2% 33.4%

Source: DRAG, First Berlin Equity Research estimates

Net producing wells at Cub Creek and Elster to rise by 69% over next two years  Cub
Creek completed drilling 11 2-mile lateral horizontal wells at its Olander pad earlier this
month. The wells are currently being fracked and we expect production to begin in
December. Cub Creek’s working interest is 93%. Cub Creek and Elster accounted for over
90% of DRAG's net oil and gas production in H1/19. We calculate that Cub Creek and Elster
are currently producing from a net (after deduction of partnership interests) 59.6 1-mile
lateral equivalent wells. This figure will rise by 36% to 80.0 when the Olander pad goes into
production. Cub Creek plans to drill a further 12 2.25-mile lateral horizontal wells at its
Knight pad next year. Cub Creek’s working interest will be 76%.These new wells will raise

Page 2/10



30 September 2019 Deutsche Rohstoff AG

the net number of producing wells to 100.6 - 69% above the current figure. We assume
production at the Knight pad from January 2021.

Figure 3: Shift in oil futures curve since our 14 Ma  y note
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Source: Bloomberg

Figure 4 below shows changes to our forecasts since our most recent note of 14 May. The
changes mainly reflect the USD6 fall in the oil price at the near-term end of the futures curve
shown in figure 3 above. This outweighs the positive impact of the partial impairment
reversal at Cub Creek discussed above.

Figure 4: Changes to our forecasts

All figures in € 000s

Revenues 44,425 49,667 -10.6% 75,904 84,621 -10.3% 86,220 99,039 -12.9%
EBITDA 29,845 32,647 -8.6% 57,681 62,763 -8.1% 67,693 75,700 -10.6%
Depreciation and amortisation 22,604 19,130 18.2% 31,901 30,669 4.0% 32,130 34,628 -7.2%
Operating income (EBIT) 7,241 13,518 -46.4% 25,780 32,095 -19.7% 35,563 41,072 -13.4%
Net financial result -4,612 -4,599 n.m. -4,670 -4,671 n.m. -781 -698 n.m.

Pre-tax income (EBT) 2,629 8,918 -70.5% 21,110 27,423 -23.0% 34,782 40,375 -13.9%
Income taxes 0 0 n.m. -4,433 -5,759 n.m. -7,304 -8,479 n.m.

Net before minorities 2,629 8,918 -70.5% 16,677 21,664 -23.0% 27,478 31,896 -13.9%
Minority interests -544 -1,699 n.m. -2,866 -4,916 n.m. -4,013 -7,238 n.m.

Net income after mins. 2,084 7,219 -71.1% 13,810 16,748 -17.5% 23,465 24,658 -4.8%
EPS (£) 0.41 1.43 -71.2% 2.73 3.31 -17.5% 4.64 4.87 -4.8%

Source: First Berlin Equity Research estimates

We maintain our Buy recommendation but lower the pr ice target from €23.0 to €18.1
As figure 7 overleaf shows, our valuation of DRAG is now €18.1 per share (previously:
€23.0). The reduction is mainly attributable to reductions in our enterprise valuation of Cub
Creek and Elster by 16.2% and 7.3% respectively to reflect lower oil and gas prices. We
have revised up our combined valuation of the Salt Creek and Bright Rock subsidiaries by
44.6% to €12m (10.1% of the enterprise valuation subtotal for the oil and gas activities).
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This better reflects recent development work and their 17.3% share of DRAG'’s proven and
probable reserves (according to the February 2019 Ryder Scott report).

Figure 5: DCF Valuation of Cub Creek Energy*

USD 000s 2019E 2020E 2021E 2022E 2023E 2024E 2025E
Production (working interest): barrels of oil equivalent (000s) 859 1,714 2,349 1,375 1,445 1,139 953
Average oil price for period (WTI -USD/barrel) 56.90 56.90 77.40 77.40 77.40 77.40 77.40\
No. 1 mile-lateral equivalent wells period end (working interest) 56.9 56.9 77.4 77.4 774 774 77.4
Net revenue (working interest after royalty and ad valorem tax) 25,299 66,748 85,060 44,666 40,496 31,702 26,537
EBITDA 16,470 51,091 67,018 32,875 28,176 21,364 17,404
Depreciation 13,632 23,802 29,666 17,879 13,799 10,589 8,704
EBIT 2,838 27,290 37,352 14,996 14,377 10,776 8,699
NOPLAT 2,242 21,559 29,508 11,847 11,358 8,513 6,873
Tax Rate (%) 21.0% 21.0% 21.0% 21.0% 21.0% 21.0% 21.0%
CAPEX 50,000 54,340 0 0 0 0 0
Working capital expenditure 759 -2,929 -2,747 6,059 625 1,319 775
Free cashflow -33,367| -11,908 56,427 35,785 25,782 20,421 16,352
PV free cashflow (12% discount rate) -32,427| -10,333 43,717 24,754 15,924 11,261 8,051
Sum PV free cashflows 88,034

Source: DRAG,; First Berlin Equity Research estimates

Figure 6: DCF Valuation of Elster Oil & Gas*

USD 000s 2019E 2020E 2021E 2022E 2023E 2024E 2025E
Production (working interest): barrels of oil equivalent (000s) 693 395 253 156 135 119 107
Average oil price for period (WTI -USD/barrel) 56.73 55.04 52.70 52.07 52.24 52.67 53.09
No. 1 mile-lateral equivalent wells period end (working interest) 23.1 23.1 23.1 23.1 231 231 231
Net revenue (working interest after royalty and ad valorem tax) 20,691 13,424 7,869 4,332 3,745 3,329 3,015
EBITDA 13,564 9,819 5,926 2,997 2,598 2,248 1,988
Depreciation 9,537 9,609 4,228 2,598 2,242 1,982 1,782
EBIT 4,027 210 1,697 399 355 266 206
NOPLAT 3,181 166 1,341 315 281 210 163
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 4,162 3,676 833 530 88 62 a7
Free cashflow 16,881 13,451 6,403 3,444 2,611 2,255 1,992
PV free cashflow (12% discount rate) 16,405 11,672 4,960 2,382 1,613 1,243 981
Sum PV free cashflows 42,225

Source: DRAG,; First Berlin Equity Research estimates

* our valuation models for CCE and EOG extend to 2039 but for reasons of space we show numbers only
out to 2025

Figure 7: Sum of the parts model

£€m New Old % A
DCF valuation Cub Creek Energy (DRAG's stake 88.5%) 70.8 84.5 -16.2%
DCF valuation Elster Oil & Gas (DRAG's stake: 93.0%) 35.7 38.5 -7.3%
DCF valuation Salt Creek Oil & Gas/Bright Rock Energy 12.0 8.3 44.6%
(DRAG's stakes: 100.0%/ 97.6%)

Subtotal: US oil and gas activities 118.5 131.3 -9.7%
Almonty (12.8% equity stake 17.4 21.6

plus promissory notes and debentures)

Northern Oil and Gas 11.6 11.4

Tin International (DRAG's stake: 74.1%) 1.0 15

Rhein Petroleum (DRAG's stake: 10%) 3.0 3.0

Ceritech (DRAG's stake: 63.7%) 15 1.0

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

Hammer Metals (DRAG's stake: 12.63%) 0.7 0.6

Holding company costs -10.0 -10.0

Total enterprise value 143.7 160.4 -10.4%
Cash and financial assets 35.4 45.4

Debt 87.5 89.4

Net debt 52.2 44.0

Total equity value 91.6 116.4 -21.4%
No shares (m) 5.06 5.06

Equity value per share (€) 18.1 23.0 -21.4%

Source: First Berlin Equity Research estimate
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INCOME STATEMENT

All figures in € 000s 2016A 2017A 2018A 2019E 2020E 2021E
Revenues 9,170 53,746 109,052 44,425 75,904 86,220
Cost of purchased services 4 8,069 19,019 7,748 13,238 15,037
Personnel expenses 3,457 4,711 3,919 4,115 4,238 4,366
Net other operating income 665 -4,840 11,819 -2,718 =747 875
EBITDA 6,374 36,126 97,933 29,845 57,681 67,693
Depreciation and amortisation 6,915 30,822 58,037 22,604 31,901 32,130
Operating income (EBIT) -541 5,304 39,896 7,241 25,780 35 ,563
Net financial result -1,413 -4,011 -13,432 -4,612 -4,670 -781
Pre-tax income (EBT) -1,953 1,293 26,464 2,629 21,110 34, 782
Taxes 2,028 6,379 -8,520 0 -4,433 -7,304
Profit before minorities 75 7,672 17,944 2,629 16,677 27,478
Minority interests 28 -2,124 -4,072 -544 -2,866 -4,013
Net income / loss 103 5,548 13,872 2,084 13,810 23,465
EPS (in €) 0.02 1.10 2.74 0.41 2.73 4.64
Ratios

EBITDA margin on revenues 69.5% 67.2% 89.8% 67.2% 76.0% 78.5%
EBIT margin on revenues -5.9% 9.9% 36.6% 16.3% 34.0% 41.2%
Net margin on revenues 1.1% 10.3% 12.7% 4.7% 18.2% 27.2%
Tax rate 103.8% -493.3% 32.2% 0.0% 21.0% 21.0%
Y-Y Growth

Revenues 383.4% 486.1% 102.9% -59.3% 70.9% 13.6%
Operating income n.m. n.m. 652.2% -81.9% 256.0% 37.9%
Net income/ loss -91.1% 5311.9% 150.0% -85.0% 562.6% 69.9%
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BALANCE SHEET

All figures in € 000s 2016A 2017A 2018A 2019E 2020E 2021E
Assets

Current assets, total 51,874 42,502 75,860 65,496 65,095 39,956
Cash and cash equivalents 28,090 29,699 59,990 41,731 38,786 15,955
Inventories 139 170 156 1,188 1,315 1,200
Receivables 7,794 9,090 13,443 19,012 21,047 19,200
Prepayments 495 833 711 1,188 1,315 1,200
Other current assets 15,105 1,324 337 2,376 2,631 2,400
Deferred tax assets 251 1,386 1,223 0 0 0
Non-current assets, total 141,598 171,072 148,985 171,1 34 188,632 156,503
Intangible assets 40,614 33,837 16,932 15,932 14,932 13,932
Land and buildings 0 0 0 0 0 0
Producing oil plants 76,172 73,760 107,878 130,569 148,702 118,188
Exploration and evaluation 3,493 40,557 2,048 2,479 2,823 2,244
Plant and machinery 173 99 36 44 50 39
Other equipment 103 108 91 110 125 100
Equity investments 12,542 15,569 14,385 14,385 14,385 14,385
Loans to other investors 913 1,724 1,724 1,724 1,724 1,724
Securities classified as fixed assets 7,588 5,418 5,891 5,891 5,891 5,891
Total assets 193,472 213,574 224,845 236,630 253,727 196,458
Shareholders' equity & debt

Current liabilities, total 33,904 31,121 38,912 37,035 1 18,099 37,403
Bank debt 0 55 16,086 0 0 0
Bond debt 0 15,741 0 0 77,099 0
Accounts payable 29,915 5,236 6,840 11,110 12,300 11,221
Other current liabilities 3,989 10,089 15,986 25,924 28,700 26,182
Long-term liabilities, total 75,243 90,780 77,299 93,09 9 16,000 16,000
Bond debt 66,705 66,599 66,599 77,099 0 0
Bank debt 8,538 24,181 10,700 16,000 16,000 16,000
Other long term liabilities 0 0 0 0 0 0
Provisions 5,308 27,997 19,312 2,000 2,000 2,000
Difference from capital consolidation 0 195 0 0 0 0
Minority interests 9,698 7,427 8,087 8,631 11,498 15,511
Shareholders' equity 56,423 49,248 65,750 80,379 90,645 110,059
Consolidated equity 66,121 56,675 73,837 89,011 102,142 1 25,570
Deferred tax liabilities 12,896 6,806 15,485 15,485 15,485 15,485
Total consolidated equity and debt 193,472 213,574 224 845 236,630 253,727 196,458
Ratios

Current ratio (x) 1.53 1.37 1.95 1.77 0.55 1.07
Quick ratio (x) 1.53 1.36 1.95 1.74 0.54 1.04
Financial leverage 69.9% 132.6% 42.9% 55.8% 51.5% -1.3%
Book value per share (€) 11.15 9.73 12.99 15.89 17.91 21.75
Net cash (debt) -46,240 -75,153 -31,671 -49,644 -52,589 1,679
Return on equity (ROE) 0.1% 12.5% 27.5% 3.2% 17.4% 0.0%
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CASH FLOW STATEMENT

All figures in € 000s 2016A 2017A 2018A 2019E 2020E 2021E
Net profit before minorities 74 7,672 17,944 7,241 25,780 35,563
Writedowns/writeups of fixed assets 6,874 30,500 59,637 22,604 31,901 32,130
Increase/decrease in provisions 4,232 -107 7,316 0 0 0
Changes in working capital -5,809 -2,577 -889 5,091 1,421 -1,289
Gains/losses from disposal of fixed assets 1,310 -3 -15,132 0 0 0
Interest expense/income 1,413 4,012 6,227 -4,612 -4,670 -781
Tax paid/received -2,028 -6,379 8,519 0 -4,433 -7,304
Income tax payments 3,752 11,317 218 0 0 0
Other -6,904 -6,587 -15,166 0 0 0
Operating cash flow 2,914 37,848 68,674 30,324 49,999 58,319
Investment in property, plant equipment -47,182 -49,733 -63,754 -44,753 -49,400 0
Investment in intangible assets -18,916 -2,042 -2,454 0 0 0
Free cash flow -63,184 -13,927 2,466 -14,429 599 58,319
Proceeds from disposal of intangible assets 2,878 57 38,391 0 0 0
Management of short term financial assets, other 24,429 453 -451 0 0 0
Investing cash flow -38,791 -51,265 -28,268 -44,753 -49,400 0
Equity financing 1,241 -740 -493 0 0 0
Debt financing 39,233 33,072 15,241 -286 0 0
Debt repayment -22,148 0 -30,239 0 0 -77,099
Interest paid -3,981 -4,636 -6,925

Dividends, share buybacks -2,714 -2,961 -6,210 -3,544 -3,544 -4,050
Other -115 0 0 0 0 0
Financing cash flow 11,516 24,735 -28,626 -3,830 -3,544 -81,149
Other -19,175 -9,709 18,511 0 0 0
Change in cash and equivalents -43,536 1,609 30,291 -18 ,259 -2,945 -22,831
FX/consolidation effects 585 0 0 0 0 0
Cash and cash equivalents, start of the year 71,041 28,090 29,699 59,990 41,731 38,786
Cash and cash equivalents, end of the year 28,090 29, 699 59,990 41,731 38,786 15,955
EBITDA/share (in €) 1.26 7.14 19.35 5.90 11.40 13.38
Y-Y Growth

Operating cash flow 144.1% 1198.8% 81.4% -55.8% 64.9% 16.6%
Free cash flow n.m. n.m. n.m. n.m. n.m. 9639.3%
EBITDA/share 29.9% 466.8% 171.1% -69.5% 93.3% 17.4%
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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
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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