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A Bank Is To Bid At Tender For $1 Million Of 98-day T-notes At A yield Of 6.5%
Per Annum. What Price Will the bank pay for these Treasury notes? Understanding this
question involves exploring the fundamentals of bond pricing, the mechanics of Treasury
bill auctions, and the factors influencing the bid price in such tender offers. This
comprehensive guide aims to provide clarity on how to determine the bid price for short-
term government securities, specifically 98-day Treasury notes (T-notes), when given the
yield and face value.

Understanding Treasury Notes and T-Bill
Auctions

What Are Treasury Notes?

Treasury notes, commonly known as T-notes, are debt securities issued by the U.S.
Department of the Treasury to finance government spending. Unlike Treasury bills (T-
bills), which are short-term securities with maturities of a year or less, T-notes typically
have maturities ranging from 2 to 10 years. However, in this context, the term "T-notes" is
used to refer to short-term Treasury securities with a 98-day maturity, which are similar to
T-bills in structure.

How Do Treasury Auctions Work?

The U.S. Treasury conducts regular auctions where investors, including banks, bid to
purchase new securities. These auctions can be competitive or non-competitive:

- Non-Competitive Bids: Investors agree to accept the yield determined at auction; they
are guaranteed to receive the security.

- Competitive Bids: Investors specify the yield they are willing to accept; the highest bids
(lowest yields) are filled first until the offering amount is met.

The auction process determines the price and yield of the securities. The price paid by the

bidder depends on the yield they accept, which is influenced by prevailing market
conditions.

Key Concepts in Bond Pricing



Yield and Price Relationship

The core principle of bond pricing is the inverse relationship between yield and price:

- Higher yields correspond to lower prices.
- Lower yields correspond to higher prices.

This inverse relationship is fundamental in calculating the bid price for Treasury
securities.

Understanding the Yield of 6.5% Per Annum

The given yield of 6.5% per annum refers to the annualized yield expected by the bidder.
Since the security's maturity is 98 days, the yield must be adjusted to match this period.

Calculating the Bid Price for 98-Day T-Notes

Step 1: Clarify the Yield Convention

Before calculating the bid price, it is essential to understand the yield convention used.
Typically, Treasury bills and short-term notes use a discount rate or yield to maturity
(YTM) based on a 360-day or 365-day year.

- Assume the yield is based on a bank discount rate or YITM with a 360-day year.
- The yield of 6.5% per annum applies proportionally to the 98-day period.

Step 2: Calculate the Pro-Rata Yield for 98 Days
The yield over 98 days is:

\[
\text{Periodic Yield} = \text{Annual Yield} \times \frac{\text{Number of Days} } {360}

\]

\[
\text{Periodic Yield} = 6.5\% \times \frac{98} {360} \approx 6.5\% \times 0.2722 \approx
1.772\%

\]

This percentage represents the yield over the 98-day period.

Step 3: Determine the Price Using the Yield

Treasury bills are often quoted on a discount basis, where the price is less than face value.
The formula relating the price (P), face value (F), and yield (Y) is:



\[

P = F \times \left(1 - \text{Discount Rate} \times \frac{\text{Days to
Maturity } } {360 }\right)

\]

Alternatively, when given yield to maturity (YI'M), the price can be calculated as:

\[
P = \frac{F}{(1 + \text{YTM} \times \frac{\text{Days to Maturity}}{360})}
\]

Given the yield of 6.5% per annum, the price is:

\[

P =\frac{1,000,000}{1 + 0.065 \times \frac{98}{360}} = \frac{1,000,000}{1 + 0.065
\times 0.2722} = \frac{1,000,000}{1 + 0.017722} = \frac{1,000,000}{1.017722}

\]

Calculating:

\[
P \approx \frac{1,000,000}{1.017722} \approx 983,000
\]

Thus, the approximate bid price for the $1 million, 98-day T-note at a 6.5% yield is about
$983,000.

Implications for the Bidder and the Auction

What Does This Price Mean?

The bid price reflects the amount the bank will pay to acquire the Treasury security at
auction. In this case, the bank bids approximately $983,000 for a $1 million T-note,
expecting to receive $1 million at maturity in 98 days.

Impact of Yield Changes on Price

Since the yield of 6.5% is fixed in the bid, any fluctuation in market interest rates will
affect the actual auction outcome. If yields rise above 6.5%, the price will decrease further
below face value, and vice versa.

Additional Factors to Consider



Market Conditions and Demand

The bid price can be influenced by demand for short-term government securities, current
interest rate trends, and macroeconomic factors.

Bid Strategies for Banks

Banks and institutional investors often employ strategies based on their interest rate
outlooks, liquidity needs, and risk appetite when bidding at Treasury auctions.

Comparison with Secondary Market Prices

Post-auction, these securities can trade in the secondary market at prices that reflect
current yields and market conditions, which may differ from the initial bid price.

Summary of Key Points

- The bid price for $1 million of 98-day T-notes at a 6.5% annual yield is approximately
$983,000.

- This calculation assumes a 360-day year convention and a standard discounting formula.
- The inverse relationship between yield and price means that higher yields lead to lower
bid prices.

- Understanding auction mechanics helps bidders strategize effectively.

- External factors, such as market demand and economic outlook, influence actual bid
outcomes.

Conclusion

Determining the bid price for Treasury securities requires understanding the relationship
between yield and price, the conventions used in calculating these values, and the
specifics of the security's maturity. For a 98-day Treasury note with a 6.5% yield, the
approximate bid price for a $1 million security is around $983,000. This calculation
provides a foundational understanding for banks and investors participating in Treasury
auctions, helping them make informed bidding decisions in line with prevailing market
conditions.
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Frequently Asked Questions



How is the price of the 98-day T-note calculated when
the yield is 6.5% per annum?

The price is calculated by discounting the face value using the yield over the 98-day
period, typically using the formula Price = Face Value / (1 + (Yield x Days to Maturity /
360)).

What is the formula to determine the bid price of a T-
note given its yield and duration?

The bid price can be calculated using: Price = Face Value x (1 - (Yield x Days to Maturity
/ 360)), assuming simple interest, or a more precise present value formula for discounted
cash flows.

If a bank bids for $1 million of 98-day T-notes at a yield
of 6.5%, what is the approximate purchase price?

Using the simple discount formula: Price = $1,000,000 / (1 + (0.065 x 98/360)) =
$1,000,000/ (1 + 0.017722) = $982,652.

Why do T-notes trade at prices below face value when
yields are positive?

Because the yield reflects the return investors require, and the price is discounted
accordingly; higher yields mean lower prices relative to face value.

How does the yield to maturity impact the bid price of a
T-note?

A higher yield results in a lower bid price, as investors demand more return, leading to a
discounted purchase price.

What factors influence the bidding price of government
T-notes in auctions?

Factors include prevailing interest rates, economic outlook, inflation expectations, and the
supply and demand dynamics for government debt.

Is the yield of 6.5% annualized or for the entire 98-day
period?

The 6.5% yield is annualized; the actual yield for 98 days is proportional to this annual
rate.



How do you convert an annual yield of 6.5% to a 98-day
yield for pricing purposes?

You multiply the annual yield by the fraction of the year: 6.5% % (98/360) = 1.77%, then
use this in discounted cash flow calculations.

What is the significance of the 'YIELD' in determining
the bid price of a T-note?

The yield represents the return required by investors; it directly influences the present
value (price) of the note, with higher yields leading to lower prices.

Additional Resources

A bank is to bid at tender for $1 million of 98-day T-notes at a yield of 6.5% per annum.
What price will it pay? This question is fundamental in understanding how government
securities, particularly Treasury notes, are priced and how their yields translate into
actual purchase prices. For investors and financial professionals alike, grasping the
mechanics behind bond pricing, especially in the context of short-term government debt,
is essential for making informed bidding decisions and assessing market expectations.

Understanding Treasury Notes and the Tender Process
What Are Treasury Notes?

Treasury notes (T-notes) are debt securities issued by the government to finance public
spending. They typically have maturities ranging from 2 to 10 years, but in the context of
short-term securities like the 98-day T-notes in this scenario, they are often referred to as
Treasury bills or short-term notes. These instruments are considered low-risk investments
because they are backed by the government.

The Tender Process
When the government issues new T-notes, it conducts a tender process where financial
institutions and investors submit bids indicating the price they are willing to pay for the

security. The government then accepts the most competitive bids—those offering the
highest prices (or lowest yields)—until the entire amount to be issued is allocated.

Decoding the Bid: Yield vs. Price
The key to understanding the question lies in the relationship between yield and price:

- Yield (6.5%): The annualized return an investor expects from the bond, based on its
purchase price and the amount received at maturity.



- Price: The amount paid for the bond, usually expressed as a percentage of face value
(typically $1,000 for Treasury securities).

For short-term securities like the 98-day T-notes, the yield is annualized, but the actual
holding period is less than a year. Therefore, the calculation must account for the exact
period remaining until maturity.

Step-by-Step Guide to Calculating the Bid Price
Step 1: Define the Known Parameters

- Face value (F): $1,000,000 (the amount of the issue)
- Maturity (T): 98 days

- Yield (Y): 6.5% per annum

- Bid amount: $1 million

Step 2: Convert the Yield to a Period-Appropriate Rate

Since the yield is annualized, and the period is 98 days, we adjust the yield:

\[ \text{Periodic Yield} = \frac{\text{Annual Yield}} {360} \times \text{Number of days} \]
Note: In money market conventions, a 360-day year is often used for simplicity.

\[

\text{Periodic Yield} = \frac{6.5\%} {360} \times 98 \approx 0.0177222 \text{ or }
1.77222\%

\]

Step 3: Calculate the Price Using the Discount Method

Treasury bills and short-term notes are typically priced using a discount basis:

\[
\text{Price} = \text{Face Value} \times \left(1 - \text{Discount Rate} \right)

\]

Where:

\[
\text{Discount Rate} = \text{Annual Yield} \times \frac{\text{Days to Maturity} } {360}

\]

Alternatively, if you want to directly compute the price based on yield:

\[
\text{Price} = \frac{\text{Face Value}}{1 + \text{Yield per period}}

\]



But since the bid is at a specific yield, the more precise formula relates the price to the
yield:

\[

\text{Price} = \frac{\text{Face Value}}{1 + \left(\frac{\text{Yield}} {100} \times
\frac{\text{Days to Maturity} } {360}\right)}

\]

Step 4: Plug in the Numbers

\[

\text{Price} = \frac{\$1,000,000}{1 + 0.065 \times \frac{98}{360}} =
\frac{\$1,000,000}{1 + 0.065 \times 0.2722} = \frac{\$1,000,000}{1 + 0.017722} =
\frac{\$1,000,000}{1.017722}

\]

\[

\text{Price} \approx \$983,000
\]

Step 5: Interpret the Result

The bid price for the $1 million of 98-day T-notes at a yield of 6.5% per annum would be
approximately $983,000.

Additional Considerations in Bidding

Bid Types and Strategies

- Competitive Bids: These specify the price or yield the bidder is willing to accept; the
government accepts the most competitive (highest price or lowest yield) bids.

- Non-Competitive Bids: These specify only the quantity desired, and the bidder agrees to
accept the average accepted price.

In this scenario, the bank is bidding at a specified yield, which makes it a competitive bid.

Impact of Market Conditions

Interest rates, inflation expectations, and monetary policy influence the yield levels and,
consequently, the bid prices. A higher yield results in a lower bid price and vice versa.

Practical Summary

| Parameter | Value / Calculation |

I | I
| Face value | $1,000,000 |

| Maturity | 98 days |




| Annual yield | 6.5% |
| Days to maturity | 98 days |
| Price calculation | $1,000,000 /(1 + 0.065 x 98/360) = $983,000 |

Therefore, the bank should bid approximately $983,000 for the $1 million of 98-day T-
notes at a yield of 6.5% per annum.

Final Thoughts: Why Price Matters

Understanding how to convert yield into price is crucial for participating effectively in
Treasury securities auctions. The bid price directly affects the yield the investor will
realize at maturity, and competitive bidding ensures the bank’s bid aligns with market
expectations and risk assessments.

Whether you're a professional trader, a treasury manager, or an individual investor,
mastering these calculations enhances decision-making, improves bidding strategies, and
helps in managing short-term cash and investment portfolios efficiently.

In conclusion, the price a bank will pay for the 98-day T-notes at a yield of 6.5% per
annum is approximately $983,000, reflecting the inverse relationship between yield and
price. This calculation underscores the importance of precise financial mathematics in
government securities bidding processes and highlights the fundamental principles of
bond pricing in short-term markets.
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