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When it comes to derivatives valuation, everything starts with the
zero-curve construction. Therefore, choosing a suitable interpolation
method is as important as choosing the proper market instrument to
build a smooth zero curve.

Interpolation is a statistical strategy for estimating an unknown price or possible yield of an asset using
known data. Interpolation is done using other known values in the same order as the unknown value.

Investors and stock analysts often employ interpolated data points to create a line chart. These charts,
an essential aspect of technical analysis, enable them to visualize fluctuations in the price of assets.

This document gives a quick overview of how to choose a suitable interpolation method.

1) Hagan Criteria

Hagan and West suggested a set of criteria to compare the interpolations method in a paper published

in the WILMOTT magazine in 2006.

The criteria include:

> The shape of the forward curve
> The locality of the interpolation
> The stability of the forward curve

These criteria will be used in this section to check for candidate summit interpolation methods.

Forward Curve Shape

How do the forward rates look in the case of yield curves? The 1m or 3m forward rates are commonly
used, but they are nearly identical to the instantaneous rates.

We will want to have positivity and continuity of the forwards. To avoid arbitrage, futures must be
positive, and continuity is essential because the pricing of interest-sensitive products is dependent on
forwarding rate stability.

According to McCulloch and Kochin [2000], a discontinuous forward curve implies unrealistic
expectations about future short-term interest rates or implausible expectations about holding period
returns.

As a result, such an interpolation procedure should usually be avoided, particularly when pricing
derivatives whose value is based on forwarding values. Although forward smoothness is desired, it
should not come at the expense of the other qualities listed above.

Locality

"How local is the interpolation method? Is it possible that if an input is changed, the interpolation
function will also change in the immediate vicinity, with minimal or no spill-over elsewhere, or do the
changes elsewhere become significant2"
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Stability

"Are the forwards not only steady but also continuous? For example, looking for the largest basis point
change in the forward curve given a basis point shift (up or down) in one of the inputs can be used to
measure the degree of stability".

In order to check the stability, a Tbp bump was applied to each curve instrument one by one, leading
to several scenarios equal to the number of tools. Then, the differences in new forward rates between
all scenarios and the original ones were calculated, and the one with the greatest difference was
retained for the study.

2) Recalibration of Instrument
We believe that a good interpolation candidate has good recalibration properties.

The following steps were taken to quantify the goodness of instrument recalibration.

1.First, build the zero curve with the list of chosen market data points.
2. Choose one market data instrument that evaluates the trade—for example, the 5Y par swap.

3. Take out the chosen market data instrument (5Y swap point) from the curve construction, rebuild the
curve, and then re-price the selected market data instrument.

4. Compare the valuation between step 2 and step 3. The smaller the valuation difference in the trade,
the better the recalibration property of the chosen interpolation method.

In our next release, learn how the factors Hagan Criteria and Recalibration Instrument are used in the
interpolation algorithms for the construction of zero curves using the Bloomberg method Smooth
Forward in Summit.

Stay tuned!
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> Our quantitative services and platforms include
Libor Replacement Simulation Tool (LRST), curve
creation, recreation and management, model
validation and documentation, and creation of
challenger models for regulatory compliance.

> Our summit professionals also provide data
porting, migration and management as well as
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> GreenPoint Financial is a division of GreenPoint
Global, which provides software-enabled services,
content, process and technology services, to
financial institutions and related industry segments.

> GreenPoint is partnering with Finastra across
multiple technology and services platforms.

> Founded in 2006, GreenPoint has grown to over
500 employees with a global footprint. Our
production and management teams are in the US,
India, and Israel with access to subject matter
experts.

> GreenPoint has a stable client base that ranges
from small and medium-sized organizations to
Fortune 1000 companies worldwide. We serve our
clients through our deep resource pool of subject
matter experts and process specialists across
several domains.

> As an ISO certified company by TUV Nord,
GreenPoint rigorously complies with ISO
9001:2015, ISO 27001:2013, and ISO
27701:2019 standards.
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