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Nickel as a price factor
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Nickel determines the prices for stainless steel and stainless -steel scrap

Source: Outokumpu 2007
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The great importance of scrap is underestimated

Nickel Production
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World trade in nickel — price increases

LME 3-months Chart, 51 650 USD/mt, May 2007 * First Use *%
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Main trading platform:
London Metal Exchange

Overview

Established over 130 years ago and based in London's City
World's first trading place for non ferrous metals and global
market place with international participants
Transparent forum for establishing raw-materials prices months and years in advance
Prices established at the exchange are recognised by the industry and accepted as being
reliable
Liquid market, traded contracts 2010: approx. 120.3 million (= annual turnover of 11.6
trillion USD)
_Contract features
Code NI
Ni Future introduced in 1979
Quality: nickel purity min. 99.80%
Size: 6 tonnes
Available as: uncut cathodes, cut cathodes, pellets, briquettes

P> >

> I
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Nickel —a market with a relative market depth

) Contracts/lots traded in 2010 at the LME Trading activities
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Source: Bloomberg
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Task of the study

Impact nickel prices?

How much are nickel prices
driven by speculation?

How much do fundamental factors ]

Scientific empiric study into how prices are
established on the international nickel market

Focus: how speculative investors are impacting the
development of nickel prices

Special time patterns, market What is the significance of speculation
conditions? to the market participants' trading?

ORVX
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Method approach
Overview of models

Method approach

Empirical study

Fundamental factors v. non-fundamental factors
Model of market characteristics

Speculation, the Unexpected Price

\Y[eYe [=1IS

A Fundamental models
A Residual analysis

A Market model

A Micro-structure model
A Time-series model
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Fundamental models

Fundamental factors impacting nickel prices

A Mining

v

A Production
A Consumption

Resource scrap - an influencing variable

vd

A Up to 50% of available nickel has not been statistically captured
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Production and demand determine the price
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Source: Posch (2011): Study for Oryx Stainless

ORVX

STAINLESS

A BRAND OF THE KMR GROUP


http://www.uni-ulm.de/index.php?id=1

Fundamental factors primarily
determine prices

A 75% of the nickel price is
. fundamentally determined
A Driver: consumption

Unexplained

Explained by F1

Mining

%4 production

~,
Consumption ™

Source: Posch (2011): Study for Oryx Stainless
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Residual analysis
How can the non -fundamental 25% be explained?

Market information

Nickel stocks at the LME

Open Interest

Volume

Maturity date structure of Futures

Influencing factors

A Influencing factors vary over time. In 2008 the 15-month open interest had a price-increasing
impact, but a price-reducing effect in 2009

> I> I I>

in accordance with the model change price

Residual @nickel price eésc(ectation
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Market model

Market model

v

A Beside fundamental Nickel data also market information might have an impact on prices
A Analysis with market model

The nickel market is primarily influenced by fundamental factors,
market information has a subordinate impact
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Market effect of 25% on the part of the price
not due to fundamentals

eI -0.236 -0.638 -
2004 -o 225 -0.177

pA0[OS -0.113 -0.555

ZA0 [0SR -0.486

ZA0OF8 -0.358

-0.069

Source: Posch (2011): Study for Oryx Stainless
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Fundamental model taking account of macro -
economic factors

Examination of the results from the residual analysis on such other influencing factors as
interest development, exchange -rate fluctuations and so on

A Mickel Residual from {F1)
[EVRUSD | _13586,96* % * 5521, 20+
/e (-14.52) (5.24)
/e (30.99) (9.01)
| 3M Euribor | -1078.47%%* -553.27
/e (-13.47) (-1.61)
| constant | 71486, 7164+ 27642.422
/e (15.57) (0.39)
CE— w1y
_ 730 1,478 * 10 % Significance

Macro -economic factors only have a subordinate impact on nickel prices

Source: Posch (2011): Study for Oryx Stainless
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Market micro -structure model

A Theoretical relationship between observed buyers and sellers in a market and the probability of
trades by informed market participants

A Derivation of probability for trades by informed market participants

T
™

-~ -~
- -

Market micro -structure model unsuitable for determining how speculation

influences nickel prices due to poor stability of results
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Time -series model

Progression of nickel prices explained on the basis of the history

This allows the forecast of the rational expected nickel price

> > >

ABenchmar k" for unexpected price changes

Time-series model generates the nickel price that could be rationally expected
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The Unexpected Nickel Price — speculation

Market Expected Unexpected
Price Price Price

The difference between the Market Price and the Expected Price is the
Unexpected Price
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Effect of speculation over time
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Source: Posch (2011): Study for Oryx Stainless
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Non-speculative price vs. market price

Uso

58,000 _

s 1 ik [P rice (1) Prediction

m—— Prediction lowerthan price ===Prediction higher than price

48,000 -
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Speculation generates both positive and negative exaggerations

Source: Posch (2011): Study for Oryx Stainless
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Speculation as a cost factor

T Uso

25,000 -
s N jck g [Price == (A1) Prediction == Spread
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Forecast models based on time series and taking account
of fundamental data less volatile

Source: Posch (2011): Study for Oryx Stainless
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Nickel market — no playing field of speculators

The nickel market

T T>3 T> I I T I > >

Is fundamentally driven

Few cross-market factors

Sufficient market depth

Relatively stable market behaviour over the long-term
Regulated

Research coverage

Noticeable speculation only during individual market periods
Speculation clearly reinforces trends

Market exaggerations, increased volatility as a consequence

Fundamental character increases forecast reliability

ORVX
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Scrap - the unknown market parameter

Statistical data

v

A ~No statistical information about scrap as a nickel resource although
A 50% of nickel units for stainless-steel production are provided from stainless steel scrap
i A Stainless-steel and alloy producers are the main consumers of nickel
A i Hardly any consideration given to the scrap factor by analysts and investors
A Cayses:
A Lack of statistics
A No distinct knowledge of the scrap market

v

A Varying interpretation of LME stocks due to different valuations / assessments of the
scrap market by market participants

... analysts and investors on a difficult mission:

Fundamentally driven nickel market only semi  -familiar to the supply side

ORVX
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Call for more transparency

A Statistical capturing of nickel A Higher quality research through
resources contained in stainless comprehensive market
_ steel scrap information

A Improved dialogue between A Better market understanding

_ market participants A Reduced volatility through
A Strict monitoring of the market information and market depth
_ for critical trading positions

A Research intensification

As a main participant of and active hedger on the nickel market, the stainless
steel (scrap) industry requires comprehensive information as a decision
strictly monitored market for safe trading

Y
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Research team

r

A _Ulm University — strong on research
A Established in 1967, around 8300 students
A Faculties: medicine, engineering and information sciences, mathematics, economics and the
) natural sciences
A JProf. Dr. Peter N. Posch
Institute of Finance, Ulm University
Research topics: raw materials markets, analyses of global economic relationships and credit risks
Founding member of the Center of Commodities, Ulm
Head of Trading in Credit Derivatives and Active Credit Portfolio Management at BayernLB
Doctorate in the dynamics of credit risks, UIm University
Studied philosophy, quantitative economics, legal sciences, Friedrich-Wilhelm University, Bonn

TN I I

r

A _Samuel Pollege
A Graduate Economist
A Ph.D. student at the Institute of Finance, Ulm University
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Oryx Stainless Group

Aoryx Stainless — the internationally Facts & Figures
_leading raw materials trading group AEstablished: 1990
AOryx Stainless is one of the world's AlLocations: Miilheim an der Ruhr,
leading trading organisations for raw Germany, and Dordrecht, the Netherlands
materials employed in the stainless steel AOryx Stainless, a KMR Group brand
Industry _ o _ possesses a stable shareholder base that
Alts core _busme_ss lies in handling and fully supports the company's long-term
processing stainless steel scrap strategy of sustainable growth. All owners

have assumed entrepreneurial
responsibility within the holding's
_management or in the individual divisions
ATonnage (2010): around 450,000 t
AGIobaI market share, approx. 6%

AWorkforce (2011): 85

Milheim an der Ruhr, Germany Dordrecht, The Netherlands
P — . . .
7. J . iy
7S ORVX

STAINLESS
A BRAND OF THE KMR GROUP

ource: Oryx Stainless
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Oryx Stainless Group: Pioneer of Blending

Blending = upgrading of secondary raw materials by mixing various types of scrap steel and
stainless steel for use in electric steel plants using electric-arc processes

Oryx Blends replace such primary raw materials as ferro-nickel, ferro-chrome and ferro-
molybdenum.

B B T T

Type of scrap How and where Composition What and when

- Quantity / weight - Analyses clusters - Density/target - Loading speed

- Analysis - Sorting analysis - Transport type

- Unit - Blend preparation - Customer - "Just-in-time"
weight/dimensions - Mechanical specification - Quality control
per unit processing - Transpo_rt - Feedback

- Contamination preparation

- Procurement logistics - Make-up
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Contact

Oryx Stainless Group

ARheinstrasse 97
D-45478 Mulheim an der Ruhr
Tel.: +49 208 5809 0
i Fax: +49 49 208 5809 100

A‘S-Gravendeelsedijk 175
NL-3316 AS Dordrecht
Tel.: +31 78 632 6230

Fax: +31 78 632 6231

Ainfo@orvxstainless.com

WWW.oryxstainless.com

Ulm University

AJProf. Dr. Peter N. Posch
Institute of Finance
Helmholtzstrasse 18
D-89081 Ulm
Tel.: +49 731 50 23595

,Fax: +49 731 50 12-23595

Apn@posch.net

WWW.posch.net
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