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r = number of days from the reopening date 
to the end of the short period 

r′ = number of days in the short period 
s = number of days in the semiannual period 

ending with the end of the short period
Example:
For a 93⁄4% 6-year 2-month note due 

December 15, 1994, originally issued on 
October 15, 1988, and reopened on 
November 15, 1988, with interest 
payments on June 15 and December 15 
(first payment on June 15, 1989), solve 
for the price per 100 (P) at a yield of 
9.79%. Accrued interest is calculated 
from October 15 to November 15.

Definitions:
C = 9.75 
i = .0979 
n = 12 
r = 30 (November 15, 1988, to December 15, 

1988) 
s = 183 (June 15, 1988, to December 15, 1988) 
r′ = 61 (October 15, 1988, to December 15, 

1988) 
v = 1/(1 + .0979/2), or .953334 
vn = [1/(1 + .0979/2)]12, or .563563 
an = (1¥.563563)/.04895, or 8.915975 
A = [(61¥30)/183](9.75/2), or .825820
Resolution:
(P + A)[1 + (r/s)(i/2)] = [(r′/s)(C/2)]v + (C/2) 

an + 100 vn or
(P + .825820)[1 + (30/183)(.0979/2)] = [(61/

183)(9.75/2)](.953334) + (9.75/
2)(8.915975) + 100(.563563) 

(1) (P + .825820)[1+ .008025] = 1.549168 + 
43.465378 + 56.3563 

(2) (P + .825820)[1.008025] = 101.370846 
(3) (P + .825820) = 101.370846/1.008025 
(4) (P + .825820) = 100.563821 
(5) P = 100.563821 ¥ .825820 
(6) P = 99.738001 
(7) P = 99.738 

III. Formulas for Conversion of Inflation-
Protected Security Yields to Equivalent 
Prices 
Definitions:
P = unadjusted or real price per 100 (dollars) 
Padj = inflation adjusted price; P x Index 

RatioDate 
A = unadjusted accrued interest per $100 

original principal 
Aadj = inflation adjusted accrued interest; A 

x Index RatioDate 
SA = settlement amount including accrued 

interest in current dollars per $100 
original principal; Padj + Aadj 

r = days from settlement date to next coupon 
date 

s = days in current semiannual period 
i = real yield, expressed in decimals (e.g., 

0.0325) 
C = real annual coupon, payable 

semiannually, in terms of real dollars 
paid on $100 initial, or real, principal of 
the security 

n = number of full semiannual periods from 
issue date to maturity date, except that, 
if the issue date is a coupon frequency 

date, n will be one less than the number 
of full semiannual periods remaining 
until maturity. Coupon frequency dates 
are the two semiannual dates based on 
the maturity date of each note or bond 
issue. For example, a security maturing 
on July 15, 2026 would have coupon 
frequency dates of January 15 and July 
15. 

vn = 1/(1 + i/2)n = present value of 1 due at 
the end of n periods 

an = (1 ¥vn)/(i/2) = v + v2 + v3 + ... + vn 
= present value of 1 per period for n periods 
Date = valuation date 
D = the number of days in the month in 

which Date falls 
t = calendar day corresponding to Date 
CPI = Consumer Price Index number 
CPIM = CPI reported for the calendar month 

M by the Bureau of Labor Statistics 
Ref CPIM = reference CPI for the first day of 

the calendar month in which Date falls, 
e.g., Ref CPIApril1 is the CPIJanuary 

Ref CPIM∂1 = reference CPI for the first day 
of the calendar month immediately 
following Date 

Ref CPIDate = Ref CPIM + [(t ¥ 1)/D][Ref 
CPIM∂1 ¥ Ref CPIM] 

Index RatioDate = Ref CPIDate/Ref CPIIssueDate

A. For inflation-protected securities with a 
regular first interest payment period:
Formulas:

P
C C a v

r s i
r s C

P P Index Rati

A r s C

A A Index Rati

SA P P

Index Rati f CPI

n
n

adj

adj

adj adj

= +  +
+

− −

= ×

= − ×
= ×

= +

=

( / ) ( / )

( / )( / )
[(s )/ ]( / )

[(s )/ ] ( / )

Re /

2 2 100

1 2
2

2

                                                                                                                                                         

o

o

o

Date

Date

Date Date ReRef CPIIssue Date

Example:
We issued a 10-year inflation-protected note 

on January 15, 1999. The note was issued 
at a discount to yield of 3.898% (real). 
The note bears a 3–7/8% real coupon, 
payable on July 15 and January 15 of 
each year. The base CPI index applicable 
to this note is 164. (We normally derive 
this number using the interpolative 
process described in Appendix B, 
section I, paragraph B.)

Definitions:

C = 3.875 
i = 0.03898 
n = 19 (There are 20 full semiannual periods 

but n is reduced by 1 because the issue 
date is a coupon frequency date.) 

r = 181 (January 15, 1999 to July 15, 1999) 
s = 181 (January 15, 1999 to July 15, 1999) 
Ref CPIDate = 164 
Ref CPIIssueDate = 164

Resolution:
Index RatioDate = Ref CPIDate/Ref CPIIssueDate = 

164/164 = 1 
A = [(181 ¥ 181)/181] ×3.875/2 = 0 
Aadj = 0 × 1 = 0 
vn = 1/(1 + i/2)n = 1/(1 + .03898/2)19 = 

0.69298457 
an= (1¥vn)/(i/2) = (1–0.69298457)/(.03898/2) 

= 15.75245911
Formula:
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P =
(C/2) + (C/2)a v

1+ (r/s)(i/2)
(s (C/2)

P =
(3.875/2) + (3.875

                                                                   

n
n +

− −[ ]
+

+
− −[ ]

= + +

100

2 15 75245921 100 0 69298457

1 181181 0 03898 2
181 181 181 3 875 2

1 9375 30 52038953 69 298457

1

r s

P
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. . .

..
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01949000
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1 01949000
99 811030
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−
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=
=

= ×

= × =
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= + =

P

P

P

P P

P

SA P A

SA

adj

adj

adj adj

Index RatioDate

Note: For the real price (P), we have 
rounded to three places. These amounts are 
based on 100 par value.

B. (1) For inflation-protected securities 
reopened during a regular interest period 
where the purchase price includes 
predetermined accrued interest. 

(2) For new inflation-protected securities 
accruing interest from the coupon frequency 
date immediately preceding the issue date, 
with the interest rate established in the 
auction being used to determine the accrued 
interest payable on the issue date. 

Bidding: The dollar amount of each bid is 
in terms of the par amount. For example, if 

the Ref CPI applicable to the issue date of the 
note is 120, and the reference CPI applicable 
to the reopening issue date is 132, a bid of 
$10,000 will in effect be a bid of $10,000 × 
(130/120), or $11,000.

Formulas:

P =
(C/2) + (C/2)a v

1+ (r/s)(i/2)
(s (C/2)                                                                                                                                     

Index Ratio

(s (C/2)

Index Ratio

Index Ratio f CPI Ref CPI
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n
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Example:
We issued a 35⁄8% 10-year inflation-protected 

note on January 15, 1998, with interest 
payments on July 15 and January 15. For 
a reopening on October 15, 1998, with 
inflation compensation accruing from 
January 15, 1998 to October 15, 1998, 
and accrued interest accruing from July 
15, 1998 to October 15, 1998 (92 days), 
solve for the price per 100 (P) at a real 
yield, as determined in the reopening 

auction, of 3.65%. The base index 
applicable to the issue date of this note 
is 161.55484 and the reference CPI 
applicable to October 15, 1998, is 
163.29032.

Definitions:
C = 3.625 
i = 0.0365 
n = 18 
r = 92 (October 15, 1998 to January 15, 1999) 
s = 184 (July 15, 1998 to January 15, 1999) 

Ref CPIDate = 163.29032 
Ref CPIIssueDate = 161.55484
Resolution:
Index RatioDate = Ref CPIDate/Ref CPIIssueDate = 

163.29032/161.55484 = 1.01074 
vn = 1/(1 + i/2)n = 1/(1 + .0365/2)18 = 

0.72213844 
an = (1-vn)/(i/2) = (1–0.72213844)/(.0365/2) = 

15.22529106 
Formula:
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P =
(C/2) + (C/2)a v

1+ (r/s)( /2)
(s (C/2)

P =
(3.625/2) + (3.625

                                                                    

n
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Note: For the real price (P), and the 
inflation-adjusted price (Padj), we have 
rounded to three places. For accrued interest 
(A) and the adjusted accrued interest (Aadj), 
we have rounded to six places. These 
amounts are based on 100 par value.

IV. Computation of Adjusted Values and 
Payment Amounts for Stripped Inflation-
Protected Interest Components

Note: Valuing an interest component 
stripped from an inflation-protected security 
at its adjusted value enables this interest 
component to be interchangeable (fungible) 
with other interest components that have the 
same maturity date, regardless of the 
underlying inflation-protected security from 
which the interest components were 
stripped. The adjusted value provides for 
fungibility of these various interest 
components when buying, selling, or 
transferring them or when reconstituting an 
inflation-protected security.
Definitions:
c = C/100 = the regular annual interest rate, 

payable semiannually, e.g., .03625 (the 
decimal equivalent of a 35⁄8% interest 
rate) 

Par = par amount of the security to be 
stripped 

Ref CPIIssueDate = reference CPI for the original 
issue date (or dated date, when the dated 
date is different from the original issue 
date) of the underlying (unstripped) 
security 

Ref CPIDate = reference CPI for the maturity 
date of the interest component 

AV = adjusted value of the interest 
component 

PA = payment amount at maturity by 
Treasury

Formulas:
AV = Par(C/2)(100/Ref CPIIssueDate) (rounded 

to 2 decimals with no intermediate 
rounding) 

PA = AV(Ref CPIDate/100) (rounded to 2 
decimals with no intermediate rounding)

Example:
A 10-year inflation-protected note paying 

37⁄8% interest was issued on January 15, 
1999, with the second interest payment 
on January 15, 2000. The Ref CPI of 
January 15, 1999 (Ref CPIIssueDate) was 
164.00000, and the Ref CPI on January 
15, 2000 (Ref CPIDate) was 168.24516. 
Calculate the adjusted value and the 
payment amount at maturity of the 
interest component.

Definitions:
c = .03875 
Par = $1,000,000 
Ref CPIIssueDate = 164.00000 
Ref CPIDate = 168.24516
Resolution: 
For a par amount of $1 million, the adjusted 

value of each stripped interest 
component was $1,000,000(.03875/
2)(100/164.00000), or $11,814.02 (no 
intermediate rounding). 

For an interest component that matured on 
January 15, 2000, the payment amount 
was $11,814.02 (168.24516/100), or 
$19,876.52 (no intermediate rounding). 

V. Computation of Purchase Price, Discount 
Rate, and Investment Rate (Coupon-
Equivalent Yield) for Treasury Bills 

A. Conversion of the discount rate to a 
purchase price for Treasury bills of all 
maturities:
Formula: 
P = 100 (1¥dr/360)

Where:
d = discount rate, in decimals 
r = number of days remaining to maturity 
P = price per 100 (dollars) 
Example: 
For a bill issued November 24, 1989, due 

February 22, 1990, at a discount rate of 
7.61%, solve for price per 100 (P). 

Definitions: 
d = .0761
r = 90 (November 24, 1989 to February 22, 

1990) 
Resolution: 
P = 100 (1¥dr/360) 
(1) P = 100 [1¥(.0761)(90)/360] 
(2) P = 100 (1¥.019025) 
(3) P = 100 (.980975) 
(4) P = 98.0975
(5) P = 98.098

Note: Purchase prices per $100 are 
rounded to three decimal places, using 
normal rounding procedures.

B. Computation of purchase prices and 
discount amounts based on price per $100, 
for Treasury bills of all maturities:

1. To determine the purchase price of any 
bill, divide the par amount by 100 and 
multiply the resulting quotient by the price 
per $100.
Example: 
To compute the purchase price of a $10,000 

13-week bill sold at a price of $98.098 
per $100, divide the par amount 
($10,000) by 100 to obtain the multiple 
(100). That multiple times 98.098 results 
in a purchase price of $9,809.80.

2. To determine the discount amount for 
any bill, subtract the purchase price from the 
par amount of the bill.
Example:
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For a $10,000 bill with a purchase price of 
$9,809.80, the discount amount would 
be $190.20, or $10,000–$9,809.80.

C. Conversion of prices to discount rates 
for Treasury bills of all maturities:
Formula:

d =
100 − ×





P

r100

360

Where:
P = price per 100 (dollars) 
d = discount rate 
r = number of days remaining to maturity
Example:
For a 26-week bill issued December 30, 1982, 

due June 30, 1983, with a price of 
$95.930, solve for the discount rate (d).

Definitions:
P = 95.930
r = 182 (December 30, 1982, to June 30, 1983)
Resolution:

d
P

r
= − ×





= − ×





= ×
=
=

100

100

360

1
100 95 930

100
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2 0407 1 978022

3 080506

4 8 051%

( )
.

( ) [. . ]

( ) .

( ) .

 d

 d

 d

 d

Note: Prior to April 18, 1983, we sold all 
bills in price-basis auctions, in which 
discount rates calculated from prices were 
rounded to three places, using normal 
rounding procedures. Since that time, we 
have sold bills only on a discount rate basis. 
For regular Treasury bills—13-, 26-, and 52-
week bills—discount rates bid were 
submitted with two decimals in increments 

of .01 percent, e.g., 5.32, until 1997, when we 
instituted a change to three-decimal bidding 
in increments of .005 percent, e.g., 5.320 or 
5.325.

D. Calculation of investment rate (coupon-
equivalent yield) for Treasury bills:

1. For bills of not more than one half-year 
to maturity:
Formula:

i
P

P

y

r
= − ×





100

Where:
i = investment rate, in decimals
P = price per 100 (dollars) 
r = number of days remaining to maturity 
y = number of days in year following the 

issue date; normally 365 but, if the year 
following the issue date includes 
February 29, then y is 366.

Example:
For a cash management bill issued June 1, 

1990, due June 21, 1990, with a price of 
$99.559 (computed from a discount rate 
of 7.93%), solve for the investment rate 
(i).

Definitions:
P = 99.559 
r = 20 (June 1, 1990, to June 21, 1990) 
y = 365
Resolution:

i
P

P

y

r
= − ×



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= − ×
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2. For bills of more than one half-year to 
maturity:
Formula: 
P[1 + (r¥y/2)(i/y)] (1 + i/2) = 100

This formula must be solved by using the 
quadratic equation, which is:
ax2 + bx + c = 0

Therefore, rewriting the bill formula in the 
quadratic equation form gives:

r

y
i

r

y
i

P

P2
25

100
02−









 +







+ −



 =.

and solving for ‘‘i’’ produces:

i
b b ac

a
= − + −2 4

2
Where: 
i = investment rate in decimals 
b = r/y 
a = (r/2y)¥.25 
c = (P–100)/P 
P = price per 100 (dollars) 
r = number of days remaining to maturity 
y = number of days in year following the 

issue date; normally 365, but if the year 
following the issue date includes 
February 29, then y is 366.

Example:
For a 52-week bill issued June 7, 1990, due 

June 6, 1991, with a price of $92.265 
(computed from a discount rate of 
7.65%), solve for the investment rate (i).

Definitions:
r = 364 (June 7, 1990, to June 6, 1991) 
y = 365 
P = 92.265 
b = 364/365, or .997260 
a = (364/730)¥.25, or .24863 
c = (92.265¥100)/92.265, or ¥.083835
Resolution: i =

i
b b ac

a
= − + −

− − −

−

− +

2 4

2

1
4 24863 083835

2 248630

2

3 997260 1 038222

4 040962

5 082375

( )
[(. )( . )]

(. )

( )
.497260

( ) . . )/.497260

( ) . /.497260

( ) .

 i =
.997260 + (.997260)

                                                                    

 i =
.997260 + (.994528)+.083376

 i = (

 i =

 i =  or

(6) i = 8.238%

2

Appendix C to Part 356—Investment 
Considerations 

I. Inflation-Protected Securities 

A. Principal and Interest Variability 

An investment in securities with principal 
or interest determined by reference to an 
inflation index involves factors not 
associated with an investment in a fixed-

principal security. Such factors include the 
possibility that: 

• The inflation index may be subject to 
significant changes, 

• changes in the index may or may not 
correlate to changes in interest rates generally 
or with changes in other indices, 

• the resulting interest may be greater or 
less than that payable on other securities of 
similar maturities, and 

• in the event of sustained deflation, the 
amount of the semiannual interest payments, 
the inflation-adjusted principal of the 
security, and the value of stripped 
components will decrease. However, if at 
maturity the inflation-adjusted principal is 
less than a security’s par amount, we will pay 
an additional amount so that the additional 
amount plus the inflation-adjusted principal 
equals the par amount. Regardless of whether 
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or not we pay such an additional amount, we 
will always base interest payments on the 
inflation-adjusted principal as of the interest 
payment date. If a security has been stripped, 
we will pay any such additional amount at 
maturity to holders of principal components 
only. (See § 356.30.) 

B. Trading in the Secondary Market 

The Treasury securities market is the 
largest and most liquid securities market in 
the world. The market for Treasury inflation-
protected securities, however, may not be as 
active or liquid as the market for Treasury 
fixed-principal securities. In addition, 
Treasury inflation-protected securities may 
not be as widely traded or as well understood 
as Treasury fixed-principal securities. Lesser 
liquidity and fewer market participants may 
result in larger spreads between bid and 
asked prices for inflation-protected securities 
than the bid-asked spreads for fixed-principal 
securities with the same time to maturity. 
Larger bid-asked spreads normally result in 
higher transaction costs and/or lower overall 
returns. The liquidity of an inflation-
protected security may be enhanced over 
time as we issue additional amounts or more 
entities participate in the market. 

C. Tax Considerations 

Treasury inflation-protected securities and 
the stripped interest and principal 
components of these securities are subject to 
specific tax rules provided by Treasury 
regulations issued under sections 1275(d) 
and 1286 of the Internal Revenue Code of 
1986, as amended. 

D. Indexing Issues 
While the Consumer Price Index (‘‘CPI’’) 

measures changes in prices for goods and 
services, movements in the CPI that have 
occurred in the past do not necessarily 
indicate changes that may occur in the 
future. 

The calculation of the index ratio 
incorporates an approximate three-month lag, 
which may have an impact on the trading 
price of the securities, particularly during 
periods of significant, rapid changes in the 
index. 

The CPI is reported by the Bureau of Labor 
Statistics, a bureau within the Department of 
Labor. The Bureau of Labor Statistics 
operates independently of Treasury and, 
therefore, we have no control over the 
determination, calculation, or publication of 
the index. For a discussion of how we will 
apply the CPI in various situations, see 
Appendix B, Section I, Paragraph B of this 
part. In addition, for a discussion of actions 
that we would take in the event the CPI is: 
discontinued; in the judgment of the 
Secretary, fundamentally altered in a manner 
materially adverse to the interests of an 
investor in the security; or, in the judgment 
of the Secretary, altered by legislation or 
Executive Order in a manner materially 
adverse to the interests of an investor in the 
security, see Appendix B, Section I, 
Paragraph B.4 of this part.

Appendix D to Part 356—Description of 
the Consumer Price Index 

The Consumer Price Index (‘‘CPI’’) for 
purposes of inflation-protected securities is 
the non-seasonally adjusted U.S. City 
Average All Items Consumer Price Index for 

All Urban Consumers. It is published 
monthly by the Bureau of Labor Statistics 
(BLS), a bureau within the Department of 
Labor. The CPI is a measure of the average 
change in consumer prices over time in a 
fixed market basket of goods and services. 
This market basket includes food, clothing, 
shelter, fuels, transportation, charges for 
doctors’ and dentists’ services, and drugs. 

In calculating the index, price changes for 
the various items are averaged together with 
weights that represent their importance in 
the spending of urban households in the 
United States. The BLS periodically updates 
the contents of the market basket of goods 
and services, and the weights assigned to the 
various items, to take into account changes 
in consumer expenditure patterns. 

The CPI is expressed in relative terms in 
relation to a time base reference period for 
which the level is set at 100. For example, 
if the CPI for the 1982–84 reference period 
is 100.0, an increase of 16.5 percent from that 
period would be shown as 116.5. The CPI for 
a particular month is released and published 
during the following month. From time to 
time, the CPI is rebased to a more recent base 
reference period. We provide the base 
reference period for a particular inflation-
protected security on the auction 
announcement for that security. 

Further details about the CPI may be 
obtained by contacting the BLS.

Dated: July 20, 2004. 
Donald V. Hammond, 
Fiscal Assistant Secretary.
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