


1.2. Calculating normal vol from log normal vol. Now suppose we are given an absolute (normal)
vol, and the user wants the equivalent log normal (Black) vol. For consistency, we need to invert 1.2a exactly.
This should be done using a global Newton method. Let us re-write 1.2a as

(1.5) H(σB) = σN ,

where
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The problem is to find σB when the normal vol σN is given. One should start with an initial guess of
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Only one, or possibly two, Newton steps will be needed. In the Newton scheme, the derivative can be
approximated by
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2. Converting CEV vols to absolute or Black volatilities. Another popular skew model is the
CEV model:

(2.1a) dR = αRβ

where

(2.1b) β = user input CEV exponent, 0 ≤ β ≤ 1.
2.1. Converting between CEV vol and normal vol. To convert the CEV vol α into a normal

(absolute) vol, one can use

(2.2a) σN = α
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When f is very near K, or when β is very near 1, one needs to replace the formula with one that doesn’t
have the singularity at β = 1 or f = K. To cover both possibilities, we replace the above formula with

σN = α(fK)β/2 · 1 + 1
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when
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To convert the normal vol σN into a CEV vol, we should again use a global Newton method, to solve

(2.3a) H(α) = σN .

Here,

H(α) = α
(1− β)(f −K)
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A superb initial guess is

(2.4) α ≈ σN
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As above, the derivative for Newton’s method can be taken as

H 0(α) =
(1− β)(f −K)

f1−β −K1−β ,(2.5a)

H 0(α) = (fK)β/2.(2.5b)

2.2. Converting CEV vol to log normal vol. To convert the CEV vol α to a log normal (Black)
vol, one should first translate it to the normal vol σN , and then use the above routine to calculate the Black
vol σB from the normal vol σN .

Similarly, to convert the Black vol σB to the CEV vol σ, one uses the above routines to first translate
it to a normal vol σN , and then tranlate the normal to the Black vol.

3



Frankfurt 
+49 69 92041 0

Hong Kong 
+852 2977 6000

London 
+44 20 7330 7500

New York 
+1 212 318 2000

San Francisco 
+1 415 912 2960

São Paulo 
+55 11 3048 4500

Singapore 
+65 6212 1000

Sydney 
+61 2 9777 8600

Tokyo 
+81 3 3201 8900

bloomberg.com

Press the <HELP> 
key twice for instant 
live assistance. Helpx2

BLOOMBERG, BLOOMBERG PROFESSIONAL, BLOOMBERG MARKETS, BLOOMBERG NEWS, BLOOMBERG ANYWHERE, BLOOMBERG TRADEBOOK, BLOOMBERG BONDTRADER, BLOOMBERG TELEVISION, 
BLOOMBERG RADIO, BLOOMBERG PRESS and BLOOMBERG.COM are trademarks and service marks of Bloomberg Finance L.P., a Delaware limited partnership, or its subsidiaries. The BLOOMBERG PROFESSIONAL service 
(the “BPS”) is owned and distributed locally by Bloomberg Finance L.P. (BFLP) and its subsidiaries in all jurisdictions other than Argentina, Bermuda, China, India, Japan and Korea (the “BLP Countries”). BFLP is a wholly-owned 
subsidiary of Bloomberg L.P. (“BLP”). BLP provides BFLP with all global marketing and operational support and service for these products and distributes the BPS either directly or through a non-BFLP subsidiary in the BLP Countries.




