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Advances in Supply Chain Finance and FinTech
Innovations Book Overview

In May 2019, we organized the “Fifth Supply Chain Finance and Risk
Management Workshop” at the Olin Business School of Washington
University in St. Louis. The Boeing Center for Supply Chain Innovation
(BCSCI) at Washington University generously provided the logistics
and financial support for this timely workshop. The workshop included
relevant and state-of-the-art research presentations, and accompanying
thought provoking discussions, by over forty selectively invited top
research scholars on topics of supply chain finance, risk management in
global supply chains, and financial technologies of impact in working
capital management of global firms. Upon our invitation, research
scholars participating in the workshop summarized their most recent
thoughts and relevant results in a collection of papers appearing in this
edited volume.

From a thematic perspective, the papers fall into three themes:

(1) Financing Issues in Supply Chains (Chapters 1–3)

(2) FinTech Innovations for Supply Chains (Chapters 4–5)

(3) Advances in Risk Management of Operational Systems (Chap-
ters 6–10)

We discuss in brief below the papers within each theme, starting first
with “Financing Issues in Supply Chains.” The first two papers look
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into popular working capital management financing practices: trade
credits and guarantor practices. In “Trade Credit in Supply Chains:
Multiple Creditors and Priority Rules” Yang and Birge discuss advanced
trade credit practices in supply chains. Their work focuses on an often-
ignored issue: what happens when the debtor cannot meet all of his
debt obligations to the supplier issuing the credit. They study trade
credit contracts with amended priority rules for the order of repayment
when the debtor cannot repay all of his debt. An interesting result of
the work is that often assigning low priority to the trade credit in these
instances many increase supply chain efficiency. In “Guarantor Financing
Selection under Influence of Supply Chain Leadership and Economies of
Scale” Lin, Zhou, and Cai study guarantor financing practices for capital
constrained retailers. In these practices, the manufacturer or a third
party logistics provider (3PL), and sometimes both, act as the guarantor
for the retailer who borrows bank credit. The authors analyze a four
party game (retailer, bank, manufacturer, and 3PL) to demonstrate
the value of guarantor practices and the importance of choosing the
Stackelberg leadership in this game. Finally, in “Inventory and Financial
Strategies with Capital Constraints and Limited Joint Liability” Cao,
Chen, Cheng, Zhong, and Zhou study innovative practices of joint
financing of capital constrained firms (let us say, two retailers ordering
through a common supplier) by a bank. The paper presents and analyzes
a stylized game theory model between the firms under the limited joint
liability arrangement offered by the bank, and it derives and interprets
the equilibrium strategies.

The two included papers in the theme of “FinTech Innovations for
Supply Chains” study business model innovations for supply chain financ-
ing supported through new platform technologies (such as blockchain),
and simple financial technologies effectively implemented for high impact
in supply chain risk management, respectively. In “Financing Inventory
through Initial Coin Offerings (ICO)” Gan, Tsoukalas, and Netessine
study an innovative approach to fundraising for entrepreneurial orga-
nizations with the use of digital tokens implemented on blockchain
platforms. The so-called Initial Coin Offerings (ICOs) financing practice
is a form of crowdfunding for the product the startup supports, with
capital raised through the offering of digital tokens. The paper offers a
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simple model to explain the role of ICOs in matching supply and demand
for companies involved in production of physical products. It analyzes
operational decisions (number of tokens, pricing etc.) and implications
for the firm and the investors. The paper concludes by warning that in
the current unregulated environment, ICOs lead to risk-shifting incen-
tives, underproduction, and potential loss of firm value. In “Renewable
Identification Numbers: A Supply-Chain Risk View” Ghoddusi studies
the use of Renewable Identification Numbers (RIN) as a floor-and-trade
mechanism to enforce renewable energy standards in the transportation
fuels market. RIN is a unique number attached to each gallon of ethanol,
and the transportation fuel blender can obtain it when ethanol is added
to gasoline. However, RINs can be obtained through trading with other
blenders as well. The paper studies the pricing of RIN certificates in
such trade markets, and it shows that the RIN price is a spread option
on the price of ethanol and gasoline. Furthermore, it offers insights on
how the presence of these RIN markets affect the operational and risk
management decisions of blending firms.

The remaining five papers fall within the broad categorization of
“Advances in Risk Management for Operational Systems” and provide
state-of-the art thinking on many risk issues in supply chain operations.
In “Managing Production Risk over the Product Life Cycle” Glinsky,
Chopra, and Lucker study disruption strategies over the product life
cycle, when future demand is influenced by current sales that are affected
by current supply disruptions. The work offers insights on how holding
risk mitigation inventory and contingent ordering from reliable suppliers
perform in these settings. In “Production Planning with Inventory-
Based Financing” de Matta and Hsu study the production planning
complexities for a capital constrained manufacturer that uses Inventory
Based Financing (IBF) scheme to fund its working capital needs. The
manufacturer’s production plan, and subsequently produced inventory,
is constrained by capital availability, but its borrowed credit line amount
depends on the level of collateralized inventory from its production
process. The paper highlights the financing-motivated role of inventories,
with strategic overstocking of inventories in order to secure more loans.

In “Achieving Efficiency in Capacity Procurement” Shao, Anderson,
and Chen study an interesting capacity procurement setting, with
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capacity obtained via spot purchases (flexible capacity market, but
high price uncertainty) and supply options (cost effective, but require
commitment via reservation fees for capacity blocks). The paper looks
into the capacity procurement decision of a buyer that faces uncertain
demand and volatile capacity spot prices in procuring an optimal port-
folio of capacity options and capacity purchases from the spot market.
Multiple competing suppliers are offering the supply options. Under
some assumptions, the work characterizes the optimal bidding behavior
of the suppliers and the buyer’s optimal procurement arrangements
portfolio. In “The Term Structure of Optimal Operations” Guiotto,
Roncoroni, and Turcic study capacity planning in the presence of de-
mand and price uncertainty when the timing of when to serve demand,
and when to build capacity accounting for lead-times, is also a decision.
Their main insights relate to this firm’s timing preference driven by
the source of uncertainty. For fixed price, the timing is either now or
never (think it also as the end of the relevant horizon). However, with
stochastic prices, the optimal time to serve demand is between the two
extremes.

Finally, Nadarajah and Secomandi contribute an interesting method-
ological paper on valuing complex real options in dynamic operational
settings in “Least Squares Monte Carlo and Approximate Linear Pro-
gramming with an Energy Options Application.” They demonstrate the
effectiveness of an approximate dynamic programming technique based
on Least Squares Monte Carlo (LSM) approach for real option valuation
within operational risk management settings. They demonstrate the
effectiveness of the proposed technique in managing the “real options”
embedded in the operational flexibility of an ethanol plant (full capacity,
mothball, reactivation, or complete termination) in the presence of
volatile commodity prices.

Panos Kouvelis
Ling Dong

Danko Turcic
Olin Business School

Washington University in St. Louis
USA
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Financing Issues in
Supply Chains



Trade Credit in Supply Chains:
Multiple Creditors and Priority
Rules
S. Alex Yang1 and John R. Birge2

1London Business School, UK; sayang@london.edu
2Booth School of Business, The University of Chicago, USA;
john.birge@chicagobooth.edu

ABSTRACT
Priority rules determine the order of repayment to different
creditors when the debtor cannot repay all of his debt. In
this chapter, we study how different priority rules influence
trade credit usage and supply chain efficiency under the
risk-sharing role of trade credit. We find that with only
demand risk, when the wholesale price is exogenous, trade
credit with high priority can lead to high chain efficiency, yet
trade credit with low priority allows more retailers to obtain
trade credit and suppliers to gain higher profits. When the
supplier has control of wholesale price, however, the supplier
should extend unlimited trade credit, deeming priority rules
irrelevant. When other non-demand risks, especially those
with longer terms in nature, are present, we show several
scenarios when the optimal trade credit policy should change
according to different risks, and that in general, trade credit
with low priority results in higher chain efficiency.

S. Alex Yang and John R. Birge (2020), “Trade Credit in Supply Chains: Multiple
Creditors and Priority Rules”, Foundations and Trends® in Technology, Information
and Operations Management: Vol. 14, No. 1–2, Special Issue on Advances in Supply
Chain Finance and FinTech Innovations. Edited by P. Kouvelis, L. Dong and D. Turcic,
pp 5–22. DOI: 10.1561/0200000096-1.
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Guarantor Financing Selection
Under Influence of Supply Chain
Leadership and Economies of Scale
Tiantian Lin1, Weihua Zhou2 and Gangshu (George) Cai3

1Zhejiang University, China; tiantlin@zju.edu.cn
2Zhejiang University, China; larryzhou@zju.edu.cn
3Santa Clara University, USA; gcai@scu.edu

ABSTRACT
This paper investigates manufacturer guarantor financing
(MG) and third-party logistics (3PL) guarantor financing
(LG) in a four-party supply chain game that features a
manufacturer, a 3PL, a capital-constrained retailer, and a
bank. The manufacturer or 3PL can act as the guarantor
for the retailer who borrows bank credit. Two different lead-
ership structures are investigated, namely, Nash game and
manufacturer leadership Stackelberg game, where the man-
ufacturer and 3PL make their decisions simultaneously and
sequentially, respectively. Our analysis shows that the supply
chain under both leadership structures prefers guarantor fi-
nancing to traditional bank financing when the supply chain
is cost-efficient. Nevertheless, both upstream firms prefer
the other to be the guarantor in the Nash game, whereas
under the manufacturer Stackelberg leadership, the 3PL
may prefer itself to be the guarantor. Furthermore, the sup-
ply chain under guarantor financing with a longer decision

Tiantian Lin, Weihua Zhou and Gangshu (George) Cai (2020), “Guarantor Financing
Selection Under Influence of Supply Chain Leadership and Economies of Scale”,
Foundations and Trends® in Technology, Information and Operations Management:
Vol. 14, No. 1–2, Special Issue on Advances in Supply Chain Finance and FinTech
Innovations. Edited by P. Kouvelis, L. Dong and D. Turcic pubyear, pp 23–43. DOI:
10.1561/0200000096-2.
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hierarchy (i.e., the Stackelberg game) can be conditionally
more efficient than that with a shorter one (i.e., the Nash
game). These findings enhance our understanding of the
value of guarantor financing in a capital-constrained supply
chain and the impact of leadership structure on financing
decisions.

Keywords: guarantor financing, bank financing, Stackelberg
leadership, Nash game, supply chain finance.
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Inventory and Financial Strategies
with Capital Constraints and
Limited Joint Liability
Bin Cao1, Xin Chen2, T. C. Edwin Cheng3, Yuan-Guang Zhong4
and Yong-Wu Zhou5

1School of Business Administration, South China University of
Technology, China; bmbinc@scut.edu.cn
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ABSTRACT
We study the financial and operational decisions of two
capital-constrained firms via a limited joint liability (LJL) fi-
nancing scheme offered by a bank. We construct a two-stage
game model in which the firms separately determine their
individual ordering decisions according to the prior joint lia-
bility agreement between the firms and the bank. Applying
non-cooperative game theory to analyze the decision-making
problems of the two firms, we establish the existence of equi-
librium decisions for the two firms. We derive mild conditions

Bin Cao, Xin Chen, T. C. Edwin Cheng, Yuan-Guang Zhong and Yong-Wu Zhou
(2020), “Inventory and Financial Strategies with Capital Constraints and Limited
Joint Liability”, Foundations and Trends® in Technology, Information and Operations
Management: Vol. 14, No. 1–2, Special Issue on Advances in Supply Chain Finance
and FinTech Innovations. Edited by P. Kouvelis, L. Dong and D. Turcic, pp 44–59.
DOI: 10.1561/0200000096-3.
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under which the LJL financing scheme is simultaneously
preferred by the two firms. We show that the two firms’
strategies are complementary and the firms’ equilibrium
order quantities are always positively influenced by the risk-
sharing term. We find that a greater bank loan leverage ratio
may not simultaneously improve the two firms’ performance.
When the credit line and interest rate are endogenized by the
bank, we provide insights on the relationship between the
optimal interest rate and bank loan leverage ratio through
risk hedging.
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Financing Inventory Through Initial
Coin Offerings (ICOs)
Rowena Jingxing Gan1, Gerry Tsoukalas2 and Serguei Netessine3

1The Wharton School, University of Pennsylvania, USA;
ganj@wharton.upenn.edu
2The Wharton School, University of Pennsylvania, USA;
gtsouk@wharton.upenn.edu
3The Wharton School, University of Pennsylvania, USA;
netessin@wharton.upenn.edu

ABSTRACT
Initial Coin Offerings (ICOs) are an emerging form of fund-
raising for Blockchain-based startups. We propose a sim-
ple model of matching supply with demand with ICOs by
companies involved in production of physical products. We
examine how ICOs should be designed—including optimal
token floating and pricing of utility tokens—in the presence
of product risk and demand uncertainty, make predictions
on ICO failure, and discuss the implications on firm oper-
ational decisions and profits. We show that in the current
unregulated environment, ICOs lead to risk-shifting incen-
tives (moral hazard), and hence to underproduction, agency
costs, and loss of firm value. These inefficiencies, however,
fade as product margin increases and market conditions
improve.1

1This chapter is a summary of Gan et al. (2019) of which it may contain some
identical content.

Rowena Jingxing Gan, Gerry Tsoukalas and Serguei Netessine (2020), “Financing
Inventory Through Initial Coin Offerings (ICOs)”, Foundations and Trends® in
Technology, Information and Operations Management: Vol. 14, No. 1–2, Special
Issue on Advances in Supply Chain Finance and FinTech Innovations. Edited by
P. Kouvelis, L. Dong and D. Turcic, pp 60–76. DOI: 10.1561/0200000096-4.
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ABSTRACT
Renewable Identification Number (RIN) is a floor-and-trade
mechanism to enforce renewable energy standards in the
U.S. transportation fuels market. Motivated by several real-
world cases, this chapter offers a stylized dynamic stochastic
optimization framework for the price behavior of RIN cer-
tificates. We show that RIN price can be formulated as an
American spread option on the price of gasoline and ethanol.
A closed-form solution is derived for the case of GBM price
processes. The solution suggests that the market prefers
accumulating RINs in the early periods and using them
towards the end of the compliance period. We also discuss
potential connections between the dynamics of the RINs
market and firms’ operational decisions.
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ABSTRACT
In this article, we focus on managing disruption risk over
the life cycle of a product. We consider two disruption miti-
gation strategies: holding risk mitigation inventory (RMI)
and ordering from a reliable supplier. Our goal is to deter-
mine how the two strategies can best be used over the life
cycle of a product where future demand is influenced by
current sales that may be affected by supply disruptions.
Our insights based on numerical analysis indicate that the
optimal actions are impacted by the fact that future demand
is affected by current sales over the life cycle. This results in
optimal behavior that may be quite different from what has
been proposed in the literature where demand over time has
largely been assumed to be independent of current sales. For
example, we show that the order quantity from an unreliable
supplier may increase in the probability of disruption.
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ABSTRACT
This paper uses a mixed integer programming model to
study a production and inventory planning problem faced
by a manufacturer who utilizes Inventory-Based Financing
(IBF) to capture additional demands during peak seasons
that otherwise will not be met due to a shortage of working
capital. By exploiting the problem’s inherent structure of
three distinct but related manufacturer decisions, i.e., the
production, financing and working capital allocation deci-
sions, the paper develops a branch-and-bound procedure to
solve the model which is shown to be NP-hard. Through
a series of numerical experiments, our study provides a
number of interesting managerial insights into how the man-
ufacturer’s optimal production and inventory plans could
differ with and without IBF. Specifically, we find that (a)
the manufacturer would strategically overstock his inventory
for the purpose of securing more loans, and this overstocking
behavior is more acute in periods immediately prior to the
peak demand period; and (b) the manufacturer could take
advantage of the difference in peak and non-peak seasons of
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product demands by partially financing the production of
one product through pledging the cycle inventory of another
product.

Keywords: inventory-based financing; production and inventory
planning; supply chain management; new business financing.
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ABSTRACT
This chapter studies a capacity procurement problem in
which a buyer meets an uncertain demand using a combina-
tion of spot purchases and supply options that are offered
by a number of competing suppliers. The specific setting we
consider involves the suppliers each owning a block of ca-
pacity and the buyer restricted to reserving the entire block
or none. For this setting, we are interested in understanding
the buyer’s optimal procurement strategy and the suppliers’
competitive bidding behavior in the supply option market.
To this end, we first examine the buyer’s optimal decision
given a set of supply options, and then study the suppliers’
optimal bidding strategies in equilibrium. We find that it
is optimal for suppliers to set execution price at cost and
hence make a profit only through the reservation payment.
We also prove that when all the blocks have the same size
the buyer’s optimal profit as a function of supplier set is
submodular. This property allows us to characterize an equi-
librium in which the supply chain optimum is achieved, each
supplier makes a profit equal to their marginal contribution
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to the supply chain and the buyer takes the remaining profit.
When the blocks have different sizes, we develop a recursive
procedure to characterize a class of equilibria in which the
supply chain efficiency is achieved.
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ABSTRACT
Inventory and capacity planning models generally take the
time of sale as something that is exogenously given. For ex-
ample, the story associated with the well-known newsvendor
model is one of stocking for an upcoming selling season that
will happen x units of time from now, where x is exogenous.
In this paper, we re-visit the capacity planning decision
by assuming that demand follows a stochastic process and
study what happens when both the time of sale and capacity
are decisions. When the selling price is fixed, our baseline
case, we find that the optimal time to sell is either now
or never. In contrast, when the selling price is stochastic,
the optimal time to serve demand is somewhere between
now and never. Thus, we link timing preference to two pri-
mary sources: uncertainty in demand and uncertainty in
the selling price. Our results are useful whenever firms have
considerable control over timing, such as in events when
firms launch new products or in instances when there is no
apparent selling season.
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ABSTRACT
Least squares Monte Carlo (LSM) is an approximate dy-
namic programming technique commonly used for the val-
uation of high dimensional financial and real options, but
has broader applicability. It is known that the regress-later
version of this method is an approximate linear program-
ming (ALP) relaxation that implicitly provides a potential
solution to a familiar ALP deficiency. We provide numerical
backing for the usefulness of this solution using a numerical
study dealing with merchant ethanol production, an energy
real option application, based on an ALP heuristic that we
propose. When both methodologies are applicable, our re-
search supports the use of regress-later LSM rather than this
ALP technique to approximately solve intractable Markov
decision processes. Our findings motivate additional research
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to obtain even better methods than the regress-later version
of LSM.



References

Andersen, L. and M. Broadie (2004). “Primal-dual simulation algo-
rithm for pricing multidimensional American options”. Management
Science. 50(9): 1222–1234.

Bertsekas, P. B. (2007). Dynamic Programming and Optimal Control.
3rd edn. Vol. 2. Belmont, MA, USA: Athena Scientific.

Bertsekas, P. B. and J. Tsitsiklis (1996). Neuro-Dynamic Programming.
Belmont, MA, USA: Athena Scientific.

Bertsimas, D. and J. Tsitsiklis (1997). Introduction to Linear Optimiza-
tion. Belmont, MA, USA: Athena Scientific.

Beutner, E., A. Pelsser, and J. Schweizer (2013). “Fast convergence
of regress-later estimates in least squares Monte Carlo”. Working
Paper, Maastricht University, Maastricht, The Netherlands.

Blanco, C., D. Soronow, and P. Stefiszyn (2002). “Multi-factor models
for forward curve analysis: An introduction to principal component
analysis”. Commodities Now. June.

Boogert, A. and C. De Jong (2008). “Gas storage valuation using a
Monte Carlo method”. The Journal of Derivatives. 15(3): 81–98.

Boyd, S., M. T. Mueller, B. O’Donoghue, and Y. Wang (2014). “Perfor-
mance bounds and suboptimal policies for multi-period investment”.
Foundations and Trends in Optimization. 1(1): 1–72.

201



202 References

Broadie, M. and M. Cao (2008). “Improved lower and upper bound
algorithms for pricing American options by simulation”. Quantitative
Finance. 8(8): 845–861.

Brown, D. B., J. E. Smith, and P. Sun (2010). “Information relaxations
and duality in stochastic dynamic programs”. Operations Research.
58(4): 1–17.

Brown, D. and J. Smith (2013). “Optimal sequential exploration: Ban-
dits, clairvoyants, and wildcats”. Operations Research. 61(3):
644–665.

Carriere, J. F. (1996). “Valuation of the early-exercise price for op-
tions using simulations and nonparametric regression”. Insurance:
Mathematics and Economics. 19(1): 19–30.

Chang, H., M. Fu, J. Hu, and S. Marcus (2007). Simulation-Based
Algorithms for Markov Decision Processes. London, England, UK:
Springer-Verlag.

Clewlow, L. and C. Strickland (2000). Energy Derivatives: Pricing and
Risk Management. London, England, UK: Lacima Publications.

Cortazar, G., M. Gravet, and J. Urzua (2008). “The valuation of multidi-
mensional American real options using the LSM simulation method”.
Computers & Operations Research. 35(1): 113–129.

Cortazar, G. and E. S. Schwartz (1994). “The valuation of commodity
contingent claims”. The Journal of Derivatives. 1(4): 27–39.

de Farias, D. P. and B. Van Roy (2003). “The linear programming ap-
proach to approximate dynamic programming”. Operations Research.
51(6): 850–865.

Desai, V. V., V. F. Farias, and C. C. Moallemi (2012). “Approximate
dynamic programming via a smoothed approximate linear program”.
Operations Research. 60(3): 655–674.

Devalkar, S., R. Anupindi, and A. Sinha (2011). “Integrated optimization
of procurement, processing, and trade of commodities”. Operations
Research. 59(6): 1369–1381.

Dixit, A. K. and R. S. Pindyck (1994). Investment Under Uncertainty.
Princeton, NJ, USA: Princeton University Press.

Gamba, A. (2003). “Real options valuation: A Monte Carlo approach”.
Working Paper, University of Warwick, Coventry, England, UK.



References 203

Geman, H. (2005). Commodities and Commodity Derivatives: Mod-
elling and Pricing for Agriculturals, Metals, and Energy. Chichester,
England, UK: John Wiley & Sons, Ltd.

Geramifard, A., T. J. Walsh, S. Tellex, G. Chowdhary, N. Roy, and
J. P. How (2013). “A tutorial on linear function approximators for
dynamic programming and reinforcement learning”. Foundations
and Trends in Machine Learning. 6(4): 375–451.

Glasserman, P. (2004). Monte Carlo Methods in Financial Engineering.
New York, NY, USA: Springer.

Glasserman, P. and B. Yu (2004). “Simulation for American options:
Regression now or regression later?” In: Monte Carlo and Quasi-
Monte Carlo Methods 2002. Ed. by H. Niederreiter. Berlin, Germany:
Springer-Verlag. 213–226.

Guthrie, G. (2009). Real Options in Theory and Practice. New York,
NY, USA: Oxford University Press.

Harrison, M. J. (1985). Brownian Motion and Stochastic Flow Systems.
John Wiley & Sons, New York, NY, USA.

Haugh, M. B. and L. Kogan (2004). “Pricing American options: A duality
approach”. Operations Research. 52(2): 258–270.

Hull, J. (2014). Options, Futures, and Other Derivatives. Upper Saddle
River, NJ, USA: Prentice Hall.

Iida, T. and P. H. Zipkin (2006). “Approximate solutions of a dynamic
forecast-inventory model”. Manufacturing & Service Operations
Management. 8(4): 407–425.

Lai, G., F. Margot, and N. Secomandi (2010). “An approximate dynamic
programming approach to benchmark practice-based heuristics for
natural gas storage valuation”. Operations Research. 58(3): 564–582.

Longstaff, F. A. and E. S. Schwartz (2001). “Valuing American options
by simulation: A simple least-squares approach”. Review of Financial
Studies. 14(1): 113–147.

Manne, A. S. (1960). “Linear programming and sequential decisions”.
Management Science. 60(3): 259–267.

Nadarajah, S., F. Margot, and N. Secomandi (2015). “Relaxations of
approximate linear programs for the real option management of
commodity storage”. Management Science. 61(12): 3054–3076.



204 References

Nadarajah, S., F. Margot, and N. Secomandi (2017). “Comparison of
least squares Monte Carlo methods with applications to energy
real options”. European Journal of Operational Research. 256(1):
196–204.

Nadarajah, S. and N. Secomandi (2017). “Relationship between least
squares Monte Carlo and approximate linear programming”. Opera-
tions Research Letters. 45(5): 409–414.

Nadarajah, S. and N. Secomandi (2018a). “Least squares Monte Carlo
and approximate linear programming: Error bounds and energy real
option application”. Working Paper, University of Illinois at Chicago,
Chicago, IL, USA and Carnegie Mellon University, Pittsburgh, PA,
USA.

Nadarajah, S. and N. Secomandi (2018b). “Merchant energy trading in
a network”. Operations Research. 66(5): 1304–1320.

Petrik, M. and S. Zilberstein (2009). “Constraint relaxation in approxi-
mate linear programs”. In: Proceedings of the Twenty-Sixth Inter-
national Conference on Machine Learning. Montreal, QC, Canada.
809–816.

Porteus, E. L. (2002). Foundations of Stochastic Inventory Theory.
Redwood City, CA, USA: Stanford University Press.

Powell, W. B. (2011). Approximate Dynamic Programming: Solving
the Curses of Dimensionality. 2nd edn. Hoboken, NJ, USA: Wiley-
Interscience.

Puterman, M. (1994). Markov Decision Processes: Discrete Stochastic
Dynamic Programming. New York, NY, USA: John Wiley & Sons,
Inc.

Rogers, L. C. G. (2002). “Monte Carlo valuation of American options”.
Mathematical Finance. 12(3): 271–286.

Schweitzer, P. J. and A. Seidmann (1985). “Generalized polynomial
approximations in Markovian decision processes”. Journal of Math-
ematical Analysis and Applications. 110(2): 568–582.

Secomandi, N. (2017). “Approximations for high dimensional commodity
and energy merchant operations models”. Foundations and Trends
in Technology, Information and Operations Management. 11(1–2):
144–164.



References 205

Secomandi, N. and D. J. Seppi (2014). “Real options and merchant
operations of energy and other commodities”. Foundations and
Trends in Technology, Information and Operations Management.
6(3–4): 161–331.

Secomandi, N. and D. J. Seppi (2016). “Energy real options: Valua-
tion and operations”. In: Managing Energy Price Risk. Ed. by V.
Kaminski. 4-th Edition. London, England, UK: Risk Books. 449–477.

Smith, J. E. and K. F. McCardle (1999). “Options in the real world:
Lessons learned in evaluating oil and gas investments”. Operations
Research. 47(1): 1–15.

Smith, J. (2005). “Alternative approaches for solving real-options prob-
lems”. Decision Analysis. 2(2): 89–102.

Sutton, R. S. and A. G. Barto (1998). Reinforcement Learning: An
Introduction. Cambridge, MA, USA: MIT Press.

Talluri, K. T. and G. J. Van Ryzin (2004). The Theory and Practice of
Revenue Management. Vol. 68. International Series in Operations
Research & Management Science. New York, NY, USA: Springer.

Trigeorgis, L. (1996). Real Options: Managerial Flexibility and Strategy
in Resource Allocation. Cambridge, MA, USA: The MIT Press.

Tsitsiklis, J. and B. Van Roy (2001). “Regression methods for pricing
complex American-style options”. IEEE Transactions on Neural
Networks. 12(4): 694–703.

Whitt, W. (2002). Stochastic-Process Limits: An Introduction to
Stochastic-process Limits and Their Application to Queues. New
York, NY, USA: Springer.

Zipkin, P. H. (2000). Foundations of Inventory Management. New York,
NY, USA: McGraw-Hill.




