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RARE EARTH INDUSTRY UPDATE
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0-&- Dysprosium Oxide (Dy) 305 375 454 504 580 672
Dysprosium Fe (Dy) 300 369 446 496 570 661
0-&- Gadolinium Oxide (Gd203) 70 73 71 78 65 55
" Lutetium Oxide (Lu203) 412 461 517 579 648 726
Terbium oxide (Th407) 610 778 968 1,172 1,373 1,029
Yttrium Oxide (Y203) 78 99 121 135 163 186
0--" 0-&- Neodymium (Nd203) 90 113 125 151 176 238
Held within China
~ o Europium Oxide (Eu203) 454 499 549 604 665 731
0-&& 0-& 1 Yttrium Oxide (Y203) 8 8 9 10 11 12
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LREE (Light Rare Earth Elements): HREE (Heavy Rare Earth Elements):
Element # in periodic table: Element # in periodic table:
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Rare Earths are a group of elements with unique pro  perties

Rare Earth Elements Catalytic Magnetic Electrical Chemical Optical

Lanthanum (La) X X X X
Cerium (Ce) X X X X
Praseodymium (Pr) X X X X
Neodymium (Nd) X X X X
Samarium (Sm) X
Europium (Eu) X
Gadolinium (Gd) X X
Terbium (Th) X X
Dysprosium (Dy) X X
Holmium (Ho) X
Erbium (Er) X
Ytterbium (Yh) X
Yttrium (YY) X
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% of % of % of 9-yr 08-14 11-14
Applications Elements 2005 Supply 2008F Supply 2014F Supply CAGR Growth Growth
Magnets Dy*, Nd, Pr, Sm, Tb* 17,150 18.0% 26500 21.4% 39-43,000 22.8% 10.2% 7.5%  10-15%
Metal alloys Ce, La, Nd, Pr 7,200 7.6% 22500 18.1% 43-47,000 25.0% 22.6% 12.2%  15-20%
Catalysts Ce, Nd, La 21,230 22.3% 23000 18.5% 28-30,000 16.1% 3.5% 3.9% 6-8%
Polishing Ce, La, Pr 15,150 15.9% 15000 12.1% 19-21,000 11.1% 3.1% 4.9% 6-8%
Glass Ce, Er*, Gd*, La, Nd, Yb 13,590 14.3% 12500 10.1% 12-13,000 6.9% -0.9% 0.0% 0-1%
Phosphors & pigments Eu*, Th*, Y* 4,007 4.2% 9000 7.3% 11-13,000 6.7% 13.0% 4.9% 7-10%
Ceramics 0.0% 7000 5.6% 8-10,000 5.0% - 4.3% 7-9%
Other 16,935 17.8% 8500 6.9% 10-12,000 6.1% -4.7% 4.4% 7-9%

Total 95,262 100% 124,000 100% 170-190,000 100% 7.3% 6.4% 8-11%
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Forecast for global demand and supply for individual rare earths in 2015 (*15%)

Rare earth oxide Demand (tonnes REQ) Excess/Shortage supply (tonnes REQ)

Lanthanum 50.250 (30.2%) 1450

Cerium 69,425 (35.2%) 21,475

Praseodymium 9,750 (5.0%) 1150

Neodymium 37,000 (18.7%) 400
Samarium 1,350 (0.6%) 3150
Europium 925 (0.5%) 0
Gadolinium 2,575 (1.3%) I 825
Terbium 480 (0.2%) 105
Dysprosium 2,450 (1.2%) so0]
Erbium 1,075 (0.6%) 25
Yttrium 12,500 (6.3%) 200
Ho-Tm-Yb-Lu

220 (0%} F 1180

Based on total REQ demand of 197,000 tonnes and an adjusted supply of 225,000 tonnes
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Resource TREO HREE
(million Grade (million  Content
Deposit tonnes) (% TREO) tonnes) (% TREO) Cut-off Grade
Bayan Obo, China 1,460 3.9% 56 2% n/a
Kvanefjeld, Greenland 215 1.0% 2.6 14% 0.015% U308
Mountain Pass, USA 20 9.2% 1.8 1% 5% REO
Nechalacho, Canada 65 2.1% 1.3 20% 1.6% REO
Mt. Weld, Australia 12 9.7% 1.2 3% 2.5% REO
Nolans, Australia 30 2.8% 0.9 4% 1.2% REO
Dong Pao, Vietnam 11 6.9% 0.8 n/a 6.9% REO
Bear Lodge, USA 9 4.1% 0.4 n/a 1.5% REO
Hoidas Lake, Canada 2 2.6% 0.04 7% 1.5% REO
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REO (tonnes) China Mtn. Pass Mt. Weld Melan's Bore Thor Lake Total Supply
Lanthanum 39,000 8,300 5,376 4,000 405 57,081
Cerium 63,000 12,275 9,605 9,640 850 85,370
Praseodymium 7,500 1,085 1,138 1,196 170 11,089
Neodymium 24,000 3,000 3,910 4,300 780 35,990
Samarium 3,000 200 512 480 1,085 5,277
Europium 600 25 116 82 40 863
Gadaolinium 2,400 50 204 200 355 3,209
Terbium 300 0 19 16 45 380
Drys prasium 1,350 0 34 68 250 1,702
Erbium 600 0 0 10 105 715
Ho-Tm-Yb-Lu 0 0 0 22 180 202
Total 141,750 24,935 20,914 20,014 4,265 211,878
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Potential
Project Location Owner Production
Mount Weld Australia/Malaysia Lynas Corporation Ltd mid 2011
Mountain Pass USA Molycorp Minerals, RCF, Goldman Sachs and Traxys mid 2012
Nolans Australia Arafura Resources Ltd. 2013
Dubbo Zirconia Australia Alkane Resources Ltd. 2014
Thor Lake Canada Avalon Rare Metals Inc. 2015
Bear Lake USA Rare Element Resources Ltd 2015
Hoidas Lake Canada Great Westerns Minerals Group 2015+
Kvanefjeld Greenland Greenland Minerals & Energy Ltd. 2015/2016
Strange Lake Canada Quest Rare Minerals Ltd. 2016
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Mkt Cap/
Measured Measured Measured Measured Measured Mkt Cap/
& & & & Total Mkt Cap/ and Total
Inferred  Indicated Inferred Indicated Inferred Indicated Inferred Indicated Mineral Inferred  Indicated Inventory
Resource Resource Reserve  Grade Grade Grade Grade Inventory Inventory TREO Pre-Tax Resources Resources Value

Ticker (mt, 000s) (mt, 000s) (mt, 000s) (TREO) (TREO) (TREO) (TREO) _(mt, 000s) (mt, 000s) (mt, 000s) IRR ($/tonne)  ($/tonne)  ($/ tonnes)

Lynas Corp - Mt. Weld LYC-AU 5,294 12,200 2,040 8.30% 7.96% 8.30% 7.96% 439 971 1,410 6,698 3,032 2,087
Molycorp - Mt. Pass MCP-US - - 48,375 7.00% 7.00% - 3,386 n/a n/a 1,256
Alkane Resources - Dubbo Zirconia ALK-AU 35,700 37,500 - 0.90% 0.90% 0.90% 0.90% 321 338 659 899 856 439
Arafura Resources - Nolans ARU-AU 12,800 17,400 - 2.60% 2.92% 2.60% 2.92% 333 508 840 18% 1,469 963 582
Great Western Minerals - Hoidas Lake GWG-V 287 2,561 - 2.14% 2.43% 2.14% 2.43% 6 62 68 65,219 6,428 5,851
Greenland Minerals & Energy Ltd. - Kvanefield GGG-AU 92,000 365,000 - 1.01% 1.01% 1.01% 1.01% 929 3,687 4,616 24% 416 105 84
Avalon Rare Metals Inc - Thor Lake AVL-T 226,880 88,130 12,001 1.30% 1.53% 1.30% 1.53% 2,949 1,348 4,298 23%** 209 457 143
Rare Element Resources - Bear Lodge RES-V 15,876 - - 3.46% 3.46% 549 - 549 40%*** 1,101 n/a 1,101
Quest Rare Minerals Ltd - Strange Lake QRM-V 114,823 - - 1.00% 1.00% 1,148 - 1,148 36% 316 n/a 316
Frontier Rare Earths FRO-T 20,810 22,920 - 1.99% 2.32% 1.99% 2.32% 414 532 946 671 523 294
) * & & + % # ' & +
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Price Change (%)
Company Ticker 1 Month 3 Months 6 Months 1 Year
Lynas Corp LYC-AU -5 40 111 236
Molycorp MCP-US -6 44 288 -
Alkane Resources ALK-AU 18 41 180 280
Arafura Resources - Nolans ARU-AU -5 8 78 82
Great Western Minerals GWG-V 83 159 444 293
Greenland Minerals & Energy Ltd. GGG-AU 1 32 189 114
Avalon Rare Metals Inc - Thor Lake AVL-TSX -2 64 148 182
Rare Element Resources RES-TSXV -3 31 380 334
Quest Rare Minerals Ltd QRM-TSXV 11 32 117 135
Frontier Rare Earths FRO-TSX -8 - - -
Pele Mountain Resources Inc GEM-TSX -10 80 341 120
Quantum Rare Earths Dewelopment Corp QRE-TSX 2 6 113 34
Ucore Rare Metals Inc. UCU-TSX 24 78 138 172
Commerce Resources Corp. CCE-TSX -9 27 202 135
Rare Earth Metals Inc RA-TSX -5 -8 44 -32
Stans Energy Corp RUU-TSX 169 264 1131 841
Dacha Strategic Metals DSM-TSXV -7 -6 7 -20
Neo Material Technologies Inc NEM-TSX 14 54 113 112
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(Metric Tonnes) 2008 09/1H 09/2H 2009 10/1H 10/2H 2010 11/1H
Foreign 8,211 6,685 10,160 16,845 5,978 1,768 7,746 3,746
Local 34,156 15,043 18,257 33,300 16,304 6,208 22,512 10,762
TOTAL 42,367 21,728 28,417 50,145 22,282 7,976 30,258 14,508
Y/Y % Change
Foreign 105% -11% -83% -54% -37%
Local -3% 8% -66% -32% -34%
TOTAL 18% 3% -72% -40% -35%
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Rare Earths $/ton

1865 1870 1675 1980 1885 1980 1985 2000 2005 2010 2ms

9 << + # )< <! < & < = < ,656, +&%
"# << + < H< #H+ > 7= #

#* <'= " ! o !
&09 '-- 0--< ( 0--E &-- ---
G &5' - - 0-&-

&0 - 0-88& @ 0-8&9 (11" )( .o " co

8 .3

* o && 0--+

/D > /B *779 < +7?:7$E
12% 0% 5% O Yttrium

OLanthanum

O Cerium
OPraseodymium
20, @ Heodymium
O Samarium
16% B Europium
13% B Gadolinium
B Terbium

0% B Dysprosium

H Holmium

O Erbium
26%
’ B Thulium

B Yfiterbium

B Lutetium

CH#H ) $ .9 &1 @




Mackie Research

Capital Corporation

Electric bicycle motors
Electric vehicle batteries
Electric vehicle motors
LCD displays

Moblie CE

Mobile phones

Wind turbines

, # o+ ) $

23,000 100,000 34.20%
527 2,717 38.80%
527 2,717 38.80%

102,200 375,000 29.70%
1,055 58,000 122.90%
1,222,245 2,250,000 13.00%
81 239 24.10%
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Unit Shipments (000s)
End Use 2008 2014 CAGR REE Used
Computers 293,000 529,000 12.50% Nd, Pr, Sm, Tb, Dy

Nd, Pr, Sm, Tb, Dy
La, Ce, Pr, Nd

Nd, Pr, Sm, Tb, Dy
Eu, Y, Th, La, Ce
Nd, Pr, Sm, Tb, Dy
Nd, Pr, Sm, Tb, Dy
Nd, Pr, Sm, Tb, Dy
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Calendar period 2010A 2011E 2012E 2013E 2014E 2015E
Dysprosium Oxide (Dy) 305 375 454 504 580 672
Dysprosium Fe (Dy) 300 369 446 496 570 661
Gadolinium Oxide (Gd203) 70 73 71 78 65 55
Lutetium Oxide (Lu203) 412 461 517 579 648 726
Terbium oxide (Th407) 610 778 968 1,172 1,373 1,029
Yttrium Oxide (Y203) 78 99 121 135 163 186
Neodymium (Nd203) 90 113 125 151 176 238
Held within China
Europium Oxide (Eu203) 454 499 549 604 665 731
Yttrium Oxide (Y203) 8 8 9 10 11 12
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Arafura Rare Element  Quest Rare Frontier Rare
Avalon Lynas Corp Molycorp Resources Resources Minerals Earths
Weighted Average Price/KG Nechalacho MtWeld Mountain Pass  Nolans Bear Lodge Stra nge Lake Frontier/ZC1
Europium 2.6 2.3 0.6 21 29 1.1 3.2
Gadolinium 22 0.6 0.1 0.6 0.7 1.6 0.9
Terbium 34 0.5 0.0 0.5 11 3.8 11
Dysprosium 8.1 0.4 0.0 1.0 1.2 12.3 2.3
Holmium 3.6 0.0 0.0 0.0 0.2 6.8 1.0
Erbium 21 0.0 0.0 0.0 0.1 4.6 0.5
Thulium 43 0.0 0.0 0.0 0.0 12,5 1.0
Ytterbium 45 0.0 0.0 0.0 0.1 13.1 1.0
Yttrium 10.5 0.3 0.1 1.2 0.7 25.3 3.7
Lutetium 0.6 0.0 0.0 0.0 0.0 1.6 0.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lanthanum 9.3 15.0 19.6 11.7 18.4 7.8 15.0
Cerium 22.1 28.9 30.5 29.5 29.3 17.0 274
Praseodymium 3.0 35 2.9 3.8 2.7 2.0 3.0
Neodymium 16.0 16.6 10.8 19.1 10.7 9.6 14.2
Samarium 1.4 0.8 0.3 0.8 0.8 0.9 0.8
Price/KG 93.9 68.8 64.9 70.4 69.1 119.9 75.1
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Date Supplier Off-taker Price ($ mm)
5/11/2010 Molycorp W.R. Grace (U.S. Chemical Producer) undisclosed
24/11/2010 Lynas Corporation Sojitz Corporation (A Japanese Trading House) 250
12/10/2010 Molycorp Sumitomo Corp 130
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TERBIUM (TB)

Characteristics: It is one ofthe rarest rare earths, at 1ppm {parts per million) present in the earth's crust making it the 57th mast abundant element.

Clean Energy Uses Other Uses

¥

Solid State Devices

Cathode Ray Tube

Magnets Fluorescent Light Bulbs

Fuel Cells in Hybrid Vehicles
Growth Rate For Primary Industries based on Roskill, IMCOA

Terbium is primarily used to manufacture magnets and phosphoars. According to IMCOA, the (2011 to 2014) CAGR for the two industries is 10-15% and 7-10%, respectively. Therefare, we use
10%, which we helieve is a conservative number, for the purpase of price forecasting at the bottom.

Demand Forecast - Base Case 10%

{Tonnes) 2010 2011 2012 2013 2014 2015
Demand @ 10% growth 10% 300 330 363 398 438 483
Demand @ 15% growth 15% 300 345 397 456 525 G603
Demand @ 20% growth 20% 300 360 432 518 G622 746
Current demand estimate sowrce: US. Department of Energy
Supply Forecasts Based on U.S. Department of Energy Demand in Clean Energy Uses

2010 201 2012 2013 2014 2015
Current Estimated Prod 252 252 252 252 252 252 SEiG
Mt. Weld {mid 2011) 75 15 15 15 15
Mountain Pass (mid 2012) x E s : S sein
Dong Pao {2013) - - - /Globalclean
Dubbo Zirconia (2013) 9 9 9 Energy
Nolan's Bore (2014) 10 10 Dremand
Hoidas Lake (2014) 3 3
Nechalaco (2015) 90
Total Supply (Tonnes) 252 260 267 276 289 379
Source: US Department of Energy, Mine start op dates based on Mackle Research estimates
Demand Vs Supply @ Global Clean Energy
{Tonnes) 2010 201 2012 2013 2014 2015 Demand
Demand @ 10% growth 300 330 363 399 439 483 O Glob al Mon-Clean
Supply 252 260 267 276 2a9 379 Energy Demand
Excess Demand 48 71 95 123 180 104

Demand Vs Supply under different scenarios

2025
Terbium Demand Vs Supply

100% usze in
= Global Clean

Energy
Demand

2010 2011 2012 2013 2014 2015 B Giobal Clean Enargy
Date Demand
@ Slobal Mon-Clean
Demand @ 10% growth - - - -Demand @ 15% growth Demand @ 20% growth Supply Energy Demand

Source: U.S. Department of Energy
Price Forecast

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Excess Demand @ 10% growth rate -56 -47 - 27 -4 21 45 71 LS 123 150 104
Price ($) | 300 460 590 721 362 610 778 968 1,172 1,373 1029 |
CAGR (%) 28% 24% 21% 17 % -26%
Change in Excess Demand 19 20 23 25 27 23 26 27 27 45
Change in Price 160 130 131 -359 248 168 190 204 20 -344
Change in Price/Change in excess demand 59 b5 §6 (514 $9 57 57 57 57 57
Average of 2006, 2007, 2008, 2010 57

9 Year CAGR for Phosphors: 13%, Magnets: 10.2%: Therefore, we are using 10% CAGR to obtain historical demand. Furtherrmore, after forecasting future supply and demand for
this elerment, and analyzing the correlation between excess demand and price for the years 2005 to 2010, we have used this same correlation to forecast rare earth prices for the
2011 to 2015 period.

9 % #

BC "
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DYSPROSIUM (DY)

Characteristics: Dysprosium's key properties include resistance to temperature, corrasion and ahrasion. It is believed to have few or no substitutes for its use.

Clean Energy Uses

Other Uses

Wind Turhines
Growth Rate For Primary Industries based on Roskill, INCOA

Magnets Hybrid Vehicles

Home Electronics

Laser Materials

Itz inclusion is critical in the manufacturing of high strength and heat resistant magnets which are uzed inwind turbines, hame electranics, and hybrid electric vehicles. Accarding to IMCOA,
the (2011 to 201 4) CAGR for the magnet industry is 10% to 15%. Therefare, we use 10%, which we believe is a conservative number, for the purpose of price forecasting at the bottam.

Demand Forecast - Base Case 10%
{Tonnes)

Demand @ 10% growth

Demand @ 15% growth 1,000
Demand @ 20% growth 1,000

Cuvrent demand estimate source: US. Department of Energy

Supply Forecasts Based on U.S. Department of Energy

2010 2011

1377 1377
15

2010
1,000

2011
1,100
1,150
1,200

2012
1210
1323
1440

2013
1,331
1,521
1728

10%
19%
20%

2012
1377
30

2013
1377
30

Current Estimated Production
Mt. Weld (mid 2011)
Mountain Pass {mid 2012)
Dong Pao (2013)

Dubbo Zirconia (2013)
Nolan's Bore (2014)

Hoidas Lake (2014)
Nechalaco (2015)

&0

2014
1464
1,749
2074

2014
1377
30
50

12

2015

16
2/

1
i

2488

2015
1377

Demand in Clean Energy Uses

U5 Clean

Energy

Demand
A%

Restof Warld
Clean Energy
Cremand

2%

Total Supply (Tonnes) 1377 1392 1407 1467

1509

Source: US Department of Energy, Mine start up dates based on Mackie Research estimates
Demand Vs Supply
{Tonnes)

D emand @ 10% growth
Supply

2010
1,000
1377

20m
1.100
1392

2012
1.210
1,407

2013
1331
1467

2014
1.464
1,509

2015
1611
1544

Excess Demand (3770 (292 (197 {136) (45)

Demand Vs Supply under different scenarios

57

Dysprosium Demand Vs Supply

2700

2200 1
1700 1

Tonnes

1200 4
7oo 4

200 T T T T T

2010 2011 2012 2013 2014
Date

2018

Demand @ 10% growth = = - -Demand @ 15% growth Demand @ 20% growth

Supply

B USClea Erergy b emand

B Resl oTWorld Clean
Global Nor

Clean Energy
Demand

Ewrgy Demar
DGiobal Norrd lean Energy
Demard

USClean Exergy
Demand
an

2023

GhlbalHar-C ka
Exergy Demand
3%

FestotWark
CRan Exe 1gy
Demand
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Price Forecast

2005
-756

2006
-694

2008

Excess Demand @ 10% growth rate -551

Source: U.S. Departrent of Energy

2013
-136

2014
-45

2015
67

Price ($) 35 70 118

504 580 672 |

CAGR (%)

62
35

75
29

Change in Excess Demand
Change in Price

Change in Price/Chanqge in excess demand
Average of 2006, 2007, 2008, 2010

51 0 50

B

(50

1% 15% 16%
61

a0

9
75

1M
92

52 B 51 B B 1

9 Year CAGR for Magnets: 10.2%: Therefore, we are using 10% CAGR to obtain historical demand. Furthermore, after forecasting future supply and demand for this element, and
analyzing the correlation between excess demand and price for the years 2005 to 2010, we have used this same correlation to forecast rare earth prices for the 2011 to 2015

period.
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EUROPIUM (EV)

Characteristics: Europiurm is the most chemically reactive in the rare earths group. It has phosphorescent propedies (emits a pure red light) and is used hy LCD and fluoresecent
lighting manufacturers.

Clean Energy Uses Other Uses

¥

Fluorescent Light Bulbs
LCD TV

Growth Rate For Primary Industries based on Roskill, IMCOA

According to IMCOA, the {2011 to 201 4) CAGR for the phosphoars & pigments industry is 7% to 10%. As Europium is primarily used in this industry, we use 10% for price forecasting
purpose at the bottam.

Demand Forecast - Base Case 10%

{Tonnes) 2010 2011 2012 2013 2014 2015
Demand @ 10% growth 10% 500 550 505 GGG 732 805
Demand @& 15% growth 15% 500 575 661 760 a7s 1006
Demand @ 20% growth 20% 500 500 720 864 1,037 1244
Current demand estimate source: WS Department of Energy
Supply Forecasts Based on U.S. Department of Energy Demand in Clean Energy Uses
2010 2011 2012 2013 2014 2015
Current Estimated Production A2 a5 a5 592 as 592 0w
Mt Weld {mid 2011} 45 =] a0 a0 a0
Mountain Pass (mid 2012) 10 20 20 20
Dong Pao {2013) - - -
Dubbo Zirconia (2013) 3 3 3
Nolan's Bore (2014) 40 40
Hoidas Lake 12014” 18 18 Globd ©lean
Nechalaco {2015) 20 Frerdy 1 emand
Total Supply (Tonnes) 592 637 692 705 763 783

Globa Worec lean
Energy Demand

Source: WS Department of Energy, Mine start up dates based on Macklie Research estimates EELY
Demand Vs Supply mGlobal Clean Erergy
{Tonnes) 2010 2011 2012 2013 2014 2015 pemar
D emand @ 10% growth 500 550 B0A BE6 732 805 BGiohal NoreCle an Erergy
Supply 592 637 32 705 763 783 oo
Excess Demand 92) (87 87 40y [ER K] P
2025
Demand Vs Supply under different scenarios
Europium Demand Vs Supply
G obal Now-Ckar
Ene gy Deman
1400 3
1200 A
g 1000 1
£ 500 4
=l
= 00 4
G obalC ka
400 4 Ené iy Demancl
GE%
200 T T T T :
2010 2011 2012 2013 2014 215 BG kbal Ckan Exe gy
Demand
Date
oG khal How-C kan Exe gy
Demand
Demand @ 10% growwth = = = -Demand @ 15% growth Demand @ 20% grovwth Supply
Source: WS, Department of Energy
Price Forecast
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Excess Demand @ 10% growth rate =321 =285 -245 =200 -150 -92 g7 57 -40 =31 22
Price (§) | 290 240 324 482 493 640 654 654 783 806 951 |
CAGR (%) 2% 0% 20% 3% 18%
Change in Excess Demand sl 40 45 a1 a8 a 0 43 9 a3
Chanqe in Price -a0 g4 158 1 147 14 0 129 23 145
Change in Price/Change in excess demand -51.42 2.1 $3.51 §0.22 §2.56 272 272 §2.72 272 5272
Average of 2007, 2008 and 2010 §2.72

9 Year CAGR for Phosphors: 13%: Therefore, we are using 13% CAGR to obtain historical demand. Furtherrnore, after forecasting future supply and demand for this element,
and analyzing the correlation between excess dernand and price for the years 2005 to 2010, we have used this same correlation to forecast rare earth prices for the 2011 to
2015 period.
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YTTRIUM (Y)
Characteristics: vitrium is used as a host lattice for doping Eurapium (Eu) and Terbium (Th) for the manufacturing of fluarescent lighting and LCDs.

Clean Energy Uses Other Uses

ha?

Superconductors

Fluorescent Light Bulbs LCD TV Microwave communication

Hybrid Vehicles

Growth Rate For Primary Industries based on Roskill, IMCOA

According to IMCOA, the (2011 to 2014) CAGR for the phosphors & pigments industry is 7% to 10%. As Yitrium is primarily used in this industry, we use 10% for price forecasting purpose at
the bottom.

Demand Forecast - Base Case 10%

{Tonnes) 2010 2011 2012 2013 2014 2015

Demand @ 10% growth 10% 2500 10,450 11,495 12 B45 13,909 15 300

Demand @ 15% growth 15% 9500 10925 12 564 14 443 16616 19,108

Demand @ 20% growth 20% 9500 11,400 13680 16 416 19699 23p39

Carrent derand estimate source: US. Department of Energy

Supply Forecasts Based on U.S. Department of Energy Demand in Clean Energy Uses

2010 2011 2012 2013 2014 2015
Current Estimated Production 8,750 8,750 8.7a0 8,750 8,750 8,730 || =o®

Mt. Weld (mid 2011) 30 g0 g0 g0 g0

Mountain Pass (mid 2012) 20 20 20 20

Dong Pao (2013) 35 35 35

Dubbe Zirconia (2013) 474 474 474 e
Nolan's Bore (2014) E = st
Hoidas Lake (2014) 34 39

Nechalaco (2015) 370

Total Supply (Tonnes) 8.750 8,780 8,830 9.339 9.378 9.748

Sonrce: UL Department of Energy, Mine start up dates based on Mackie Research estimates

Demand Vs Supply =G kbalCka Eergy
{Tonnes) 2010 2011 2012 2013 2014 2015 . Demand

Demand @ 10% growth 9,500 10 4580 11495 12545 13909 15 300 Exe gy Demand 85 kbal Nob-C kar Exergy
Supply 8750 8780 8,820 9332 3378 3748 tan pemart

Excess Demand 7a0 170 2B78 3306 4531 5552

2025

Demand Vs Supply under different scenarios

Yttrium Demand Vs Supply

25200
Ghbal Now-Ckar Ghbalckar
ag Ene ry Demand Ere gy Demanil
= 0% 0%
s
c
200 T T T T T
2010 2011 202 2013 2014 2015 |G kbal Cka Erergy
Demand
Date
aG kbal Now-C kan Exergy
Demand
Demand @@ 10% growth - - - -Demand @ 15% growth Demand & 20% grovwth Supply
Source: U.S. Department of Energy
Price Forecast
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Excess Demand @ 10% growth rate - 3504 -2923 -2166 -1310 -343 750 1670 2675 3306 4531 5552
Price (4) | - 5 11 13 155 78 99 121 135 163 186
CAGR (%) 27 % 23% 12% 20% 14%
Change in Excess Demand 7a7 856 o957 1093 920 1005 B31 1225 1021
Change in Price 53 2 3 B3 21 23 14 28 23
Change in Price/Change in excess demand - 50.01 $0.00 $0.00 $0.06 §0.02 $0.02 f002 §0.02 $0.02
Average of 2007, 2008, 2010 §0.02

9 Year CAGR for Phosphars: 13%: Therefore, we are using 13% CAGR to obtain histarical demand. Furthermore, after forecasting future supply and demand for this element, and
analyzing the correlation between excess demand and price for the years 2005 to 2010, we have used this same correlation to forecast rare earth prices for the 2011 to 2015
period.
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NEODYMIUM (ND)

Characteristics: It impraves the strength of magnetwhen added to magnesium alloy and is used in a wide variety of applications. ts most primary application is the neodymium-iron-
baran {MdFeB) permanent magnet.

Clean Energy Uses Other Uses

Fuel Cells in Hybrid Vehicles ;
Wind Turbines Magnets Home Electronics

Growth Rate For Primary Industries based on Roskill, IMCOA

According to IMCOA, the (2011 to 2014) CAGR for the magnets industry is 10% to 15%. Meodymium is also used in metal alloys, catalysts and glass with (2011 to 201 4) CAGR of 15%-
20%, 6% to 8% and 0% to 1%, respectively. As Meodymium is primarily used in magnet and metal alloy applications, we use 15% for price forecasting purpose at the bottom.

Demand Forecast - Base Case 15%

{Tonnes) 2010 201 2012 2013 2014 2015
Demand @ 10% growth 10% 20,000 22000 24 200 26520 29282 32210
Demand @ 15% growth 15% 20,000 23,000 26 450 30418 34,580 40227
Demand @ 20% growth 20% 20,000 24,000 28 o0 34 560 41,472 459 766
Current demand estimate soarce: U.S. Department of Energy
Supply Forecasts Based on U.S. Department of Energy Demand in Clean Energy Uses
2010 2011 2012 2013 2014 2015
Current Estimated Production 21,307 21,307 21,307 21,307 21,307 21307 |, USCEm By [e—
Mt. Weld (mid 2011) 1,395 2,750 2,790 2,780 2790 || 7 pemand Clan Eue gy

Demand

Mountain Pass {mid 2012) 1,200 2400 2400 2400 B
Dong Pao (2013} 335 333 332
Dubbo Zirconia (2013) 423 423 423
Nolan's Bore (2014) 2,180 2,150
Hoidas Lake (2014) 657 657
Nechalaco (2015) 935
Total Supply {Tonnes) 21,307 22,702 25297 27455 30,282 31,197

Source: LS Department of Energy, Mine start up dates based on Mackle Research estimates
Demand Vs Supply

(Tonnes) 2010 2011 2012 2013 2014 2015 Gibalorchan R el Bey B
Demand @ 15% growth 20000 23,000 26 450 30418 34 980 40 227 Bregy penard R e
Supply 21 307 22702 25297 27 455 30,262 31,197 BOba Nov-Cka Brergy
Excess Demand 1307 298 1,153 2 962 4718 9030
Demand Vs Supply under different scenarios 2025 USE Jean By
B
Neodymium Demand Vs Supply
£0200
50200 4 Fcelle:rev:?::
g 40200 4 v
£ 30200
=] Global NorrC lean
= 20200 4 Erergy Demard
G0
10200 4
200 T T T T T
2010 2011 2012 2013 2014 2015 | VS Clean Beray Denant
@ ResloTWorld Clean
Date Erergy D emard
OGlobad Norrd lean Erergy
Demars
Demand @ 15% growth = = = -Demand @ 10% growth Demand & 20% growth Supply
Source: LS. Department of Energy
Price Forecast
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Excess Demand @ 15% growth rate -3339 7547 5281 4778 -3125 -1307 298 1153 2052 4718 9030
Price ($) | 6 14.8 28.9 27.21 15.29 90 113 125 151 176 238 |
CAGR (%) 26% 1% 21% 17 % 38%
Change in Excess Demand 1242 1366 1503 1653 1818 1605 855 1810 1756 4312
Change in Price 9 14 -2 -2 75 23 12 25 25 B2
Change in Price/Change in excess demand §0.01 §0.01 §0.00 -0 §0.04 §0.01 0.01 §0.01 §0.01 §0.01
Average of 2006, 2007, 2008 and 2010 5001

9 Year CAGR for Magnets: 10%: Therefore, we are using 10% CAGR to obtain historical demand. Furthermore, after forecasting future supply and demand for this elerment, and
analyzing the correlation between excess demand and price for the years 2005 to 2010, we have used this same correlation to forecast rare earth prices for the 2011 to 2015
period.
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Total Supply (Tonnes) 2257 2,332 2427 2,510 25649 2,794
Sowrce: UL Departrment of Energy, Mine start up dates based on Mackie Research estimates
Demand Vs Supply

{Tonnes} 2010 2011 2012 2013 2014 2015
Demand @ 10% growth a20 902 992 1091 1.201 1321
Supply 2257 2332 2427 2510 2,643 2794
Excess Demand {14377 1430 {1.435) {1419 {1,448) (1473)
Demand Vs Supply under different scenarios
Gadolinium Demand Vs Supply
F200
2700 4
2200 4
g
£ 1700 1--
=l
= 1200 4
700
200 T T T T T
2010 2011 2012 2013 2014 205
Date
Demand @ 10% growth = = - -Demand @ 15% growth Demand @ 20% grovwth Supply
Price Forecast
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Excess Demand @ 10% growth rate -1748 -16497 -1641 -1a974 -1812 1437 1430 S1435 -1419 -1445 1473
Price ($) B 10 10 T 70 13 [ 73 65 55 |
CAGR (%) 4% 3% 10% -16% -16%
Change in Exc ess Demand a6 62 ;133 75 7 <} 16 =30 -25
Changein Price - a -3 E3 3 2 7 -13 -1
Change in Price/Change in excess demand - - F0.00 -F0.04 F0.85 F042 F0.42 F0.42 F0.42 F0.42
Average of 2003 and 2010 Jo.42

9 Wear CAGR for Phosphors: 13%, Magnets: 10.2%: Therefare, we are using 10% CAGR to obtain histarical demand. Furthermore, after farecasting
future supply and demand for this element, and analyzing the correlation between excess demand and price for the years 2005 to 2010, we have used
this same correlation to forecast rare earth prices for the 2011 to 2015 period.
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Information about Mackie Research Capital Corporation’s Rating System, the distribution of our research to clients and the percentage of recommendations which are in
each of our rating categories is available on our web site at www.mackieresearch.com.

The information contained in this report has been drawn from sources believed to be reliable but its accuracy or completeness is not guaranteed, nor in providing it does Mackie Research Capital
Corporation assume any responsibility or liability. Mackie Research Capital Corporation, its directors, officers and other employees may, from time to time, have positions in the securities
mentioned herein. Contents of this report cannot be reproduced in whole or in part without the expressed permission of Mackie Research Capital Corporation. (U.S. Institutional Clients — Research
Capital U.S.A. Inc. (a wholly owned subsidiary of Mackie Research Capital Corporation) accepts responsibility for the contents of this report subject to the terms & limitations set out above. Firms
or institutions receiving this report should effect transactions in securities discussed in the report through Research Capital U.S.A. Inc., a Broker-Dealer Registered with the United States Securities

and Exchange Commission).
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