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Creating
confidence
in cash

A new auction mechanism
devised at Oxford is
strengthening the
financial system, as
Anthea Milnes discovers

‘A world first in central
banking...potentially a major
step forward in practical policies
to support financial stability’
Paul Fisher, Executive Director

of the Bank of England

he Bank of England has started using a new auction designed
by Paul Klemperer, the University’s Edgeworth Professor of
Economics, which should help make the financial system
more robust.

Professor Klemperer has been helping the Bank pro bono since he was
approached by Mervyn King, Governor of the Bank of England, at the onset
of the credit crunch in 2007. Following the run on Northern Rock, King urgently
needed to be able to pump large amounts of cash into the commercial banks
and building societies in order to prevent the collapse of the financial system.
The Bank’s own auctions — in which the banks and building societies make bids
to borrow money in return for interest payments — had failed to get funds to
where they were most desperately needed.

‘Successful auction design involves mathematical modelling, data analysis
and a good understanding of both the bidders’ and the auctioneer’s objectives,’
Klemperer explains. ‘'The rules that govern an auction will affect whether
bidders participate, how they bid, and whether they will try to manipulate
or undermine the auction.” The process of designing the auction therefore
involved specifying what kinds of bids were possible, how the winners would
be determined, what the winners would get, and what they would pay.

The Bank of England's situation was particularly challenging because
different bidders were asking for loans of funds on different terms, specifically
offering different collateral as security for these loans, and the Bank wanted
to be able to charge winners different interest rates accordingly. (Charging the
same interest rates for risky loans as for safe ones would encourage
borrowers to undertake riskier activities.) Making things even harder, the Bank
wanted the amount of funds linked to each different type of collateral to depend
on the bidding, because the Bank neither had enough information to specify
these amounts in advance, nor did it want to publicly reveal its own view of
the severity of the crisis. Furthermore, bidders might want to make ‘either/or’
bids, for example, a bidder might like to win A or B but not both, or would
be willing to pay £x more to receive A than to receive B.

Klemperer had developed auctions designed to generate multiple prices
for multiple goods previously, including the 3G mobile phone licence auction,
which sold five licences of three different sizes, famously netting the British
government £22.5bn in 2000 — five times the predicted amount. However,
that auction, and others like it, required many rounds of bidding: the 3G auction
took 150 rounds which took place over seven weeks. Since financial markets
move fast, the Bank of England’s auction had to run instantaneously, so new
techniqﬁes were required. Permitting the amounts of funds loaned to vary in
response to the bidding was also an innovation.

Klemperer came up with a solution he christened the Product-Mix Auction,
a single auction for multiple types of funds that would allow borrowers to
simultaneously submit combinations of bids, and would also allow the Bank
to avoid specifying the proportions of different types of funds it allocates until
after the bidding. ‘And crucially,” Klemperer explains, ‘it is much quicker and
simpler to use and less vulnerable to collusion than existing multi-price auctions.’

Paul Fisher, Executive Director of the Bank of England, commented: ‘The
Bank's Indexed Long-Term Repo [auctions] represent a world first in central
banking...This is potentially a major step forward in practical policies to support
financial stability.’

Now that Klemperer's design has been successfully used by the Bank of
England, other Central Banks are considering implementing it. A similar approach
could also have important applications elsewhere, such as the purchase of
electricity generated in different locations. It might also be used as a
mechanism for trading biodiversity, for example, by allowing developers to
trade off development in one place against greater conservation elsewhere.
Klemperer is working with doctoral students Elizabeth Baldwin and Daniel
Marszalec on improving his design further.

‘Many people think auctions are just about raising lots of money,’ Klemperer
says. 'It's nice to demonstrate that well-designed auctions can also help
with more important problems, such as making the financial system safer,
and conserving the environment.’
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each auction without knowing what the price differences between varieties will turn out to be. The
wrong bidders may win, and those who do win may be inefficiently allocated across varieties.

Furthermore, each individual auction is much more sensitive to market power, manipulation, and
informational asymmetries than if all offers compete directly with each other in a single auction. The
auctioneer’s revenues are correspondingly generally lower. Thus, for example, if the US Treasury
had simply predetermined the amount of each type of security to purchase, ignoring the information
about demand for the large number of closely related securities, competition would have been
inadequate because of the highly concentrated ownership of the assets. All these problems also
reduce the auctions’ value as a source of information. They may also reduce participation, which
can create "second-round" feedback effects further magnifying problems.

A second common approach is to set fixed price supplements for “superior” varieties and then
auction all units as if they are otherwise homogeneous. This can sometimes work well, but such an
auction cannot take any account of the auctioneer’s preferences about the proportions of different
varieties transacted. In any case, a central bank might not want to disclose its view of appropriate
price-differentials for different collaterals to the market in advance of the auction. Furthermore, the
auctioneer suffers from adverse selection, If, for example, the US Treasury had simply developed a
"reference price" for each asset, the bidders would have sold it large quantities of the assets whose
reference prices were set too high — and mistakes would have been inevitable, since the
government had much less information than the sellers.

The final approach that is sometimes used is the simultaneous multiple round auction — the multi-
stage auction in which bidders take turns bidding on multiple assets until no one wants to bid again
on any asset. My product-mix auction yields similar outcomes but is more robust against collusion
and other abuses of market-power. Furthermore a simultaneous multiple round auction is often
infeasible — especially in financial markets — because of transaction costs, the time required to run
it, or because its complexity is too off-putting to bidders.

In Klemperer (2009), | show how my new approach — the product-mix auction — can be
implemented, and that it is simple, robust, and easy for bidders to understand, so that they are
happy to participate.

The product-mix auction yields better “matching” between suppliers and demanders, reduced
market power, greater volume and liquidity, and therefore also improved efficiency, revenue, and
quality of information than feasible alternatives. Its potential applications therefore extend well
beyond the financial context.
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