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Abstract

The relationship between trading volume and securities prices is a complex one which, when

understood properly, can lead to many insights in portfolio theory. Over the past forty years,

much work has been done trying to understand this relationship. In this document, we will

attempt to introduce and discuss some of these papers. First, we introduce basic topics of

finance theory, such as the Capital Asset Pricing Model and two-fund separation. With this

knowledge, we proceed to discuss how volume and price move together, how unusual volume

can be a predictive measure of future price changes, and also how volume can allow us to infer a

hedging portfolio. In each case, we present theoretical models which support empirical results.

Finally, we analyze some sample price and volume data around the most recent quarter of

earnings announcements.
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The Volume-Price Relationship

This section focuses on Karpoff’s work [22] and related papers that contribute to the analysis.

Following will be a discussion of their findings followed by comments. Karpoff’s focus is how, if in

any manner, do prices and volume move together?

Volume is Positively Correlated with Absolute Price Changes

A Wall Street adage says ”It takes volume to make prices move.” As discussed in Section 1.2.1

of initial work, researchers hypothesized long ago [36] that volume would drive variability, and

was subsequently supported by many empirical studies10. These works include Crouch, who found

a correlation for market indices and individual stocks using daily price and volume data. Clark

determined this relationship to be true in cotton futures markets for daily data. Morgan used

four-day intervals and monthly data from 51 different individual stocks and found the same conclusion.

Twelve other authors verified this statement using different intervals and different securities.

The net conclusion was that the absolute price and volume correlation existed for both equity

and futures markets across all time intervals, although the correlation was often weak, especially

with transactions data. The weakness in correlation, however, can be attributed to the fact that

short selling is often more difficult than buying a stock. This asymmetry causes lower volume in

accordance with price reductions, and can be seen in the following theoretical trading model.

Probabilistic Model for Trading

Copeland introduced [6,7] a probabilistic model that explains and supports the hypothesis that the

maximum volume occurs when there is a consensus about new information, and with consensus

we have a maximum price change in one direction or the other. Suppose we consider a world

where there is one single indivisible asset which is traded among N market participants. Initially,

one person owns the security and all participants have the same information about the asset, thus

sharing the same valuation for the security. Now, suppose that new information is disseminated

sequentially one investor at a time, with each investor classifying the new news as positive or

negative. If a newly-informed individual is the first to view the information as positive and does

not own the stock, he will obtain it. He can obtain it because the owner of the stock is either

uninformed or has a negative view on the issue; so, the owner will be willing to sell it to someone

who has a stronger belief regarding the value of the asset. The assumption is that the owner will

not gain any information based on the buyer’s interest in the asset. As a result, he will not gain any

additional attachment or interest in the asset that could hinder the likelihood of the transaction.

The reasoning is that the owner assumes that the two traders simply have different utility curves.

On the other hand, if an informed individual considers the new news to be bad, then he will sell

the stock if he owns it. If he does not own the stock, he will do nothing11. The third case involves

an individual who is positive about the asset, but is not the first to have such an opinion. Since we

assume that each informed person will value the asset independently of other informed individuals,

the probability that this person will value the asset more than every previous R positive informed

investors is 1

R+1 . In this scenario, he will purchase the asset; otherwise, no transaction will occur.

Volume is Heavy in Bull Markets, Light in Bear Markets

Many individuals in finance believe that volume is heavy when the market is going up, and light

when it is going down. Karpoff discussed this idea in some detail, citing past works by Epps [10,11]

which showed that the ratio of volume to absolute price change was larger for transactions on upticks

than on downticks, both in the stock and bond markets. This trend also held when considered over

daily intervals. On the other hand, some researchers found evidence to the contrary. Table 2

summarizies different research on the relationship between price and volume.

Unlike the previous section, past research has been less unanimous on this hypothesis. However,

Karpoff later wrote another paper [23] which hypothesized that the short sales constraint

contributed to the correlation between volume and price. By analyzing the futures market, which

has no constraints on short-selling16, Karpoff found no significant relationship between trading volume

and price changes. This conclusion seems to negate the hypothesis that volume has noticeable

correlation with corresponding price changes.
Conclusions

Trading volume has been shown to have a relationship to securities prices in a few different ways.

Karpoff and others modeled and determined empirically that large turnover occurred during times

of large absolute price change, although significance could not be found for the direction of this price

change. Campbell and Morse considered how abnormal volume would affect the autocorrelation

of returns. Campbell used a model of non-informational traders to explain the return reversals he

found in empirical data. Morse, on the other hand, found positive autocorrelations and explained

that this behavior in prices could happen if a subset of individuals on the market had private

information and traded on it until the price reflected this information. The fact that these two

authors had differing results could stem from a variety of reasons, but perhaps primarily by the

time frame of their analyses, as regulatory changes and availability of information have changed

over time. Finally, Lo asserted that two-fund separation in portfolio holdings would result in an

approximate two factor structure for turnover, and from this information, one could determine the

hedging portfolio. Furthermore, this portfolio was the best predictor of future market returns, both

theoretically and empirically, although Lo showed that the hedging portfolio was only as good as

other possible portfolios in their predictive power of the cross-section of expected returns.


TeachMeFinance.com 

Bond Valuation
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Bond
	When a company (or government) borrows money from the public or banks (bondholders) and agrees to pay it back later

	Par Value
	The amount of money that the company borrows. Usually it is $1,000. 

	Coupon Payments
	This is like interest. The company makes regular payments to the bondholders, like every 6 months or every year. 

	Indenture
	The legal stuff. A written agreement between the company and the bond holder. They talk about how much the coupon payments will be, and when the money (par value) will be paid back to the bondholder. 

	Maturity Date
	Date when the company pays the par value back to the bondholder.

	Market Interest Rate
	This changes everyday. 
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The thing about bonds is that the interest rate (coupon payments) is fixed. It doesn't change. And bonds last a long time. Like 10 years or whatever. So in the meantime, the market interest rate (the interest rates in general) go up and down. OK, well, if the coupon payments are for 10% and then the market interest rates fall from 10% to 8%, then that bond at 10% is valuable, right. It is paying 10% while the overall interest rate is only 8%. Exactly how much is it worth? You mean 'what is the present value of a bond?'

	The Present Value of a Bond
	=
	The Present Value of the Coupon Payments (an annuity)
	+ 
	The Present Value of the Par Value (time value of money)


Example

· Par Value = $ 1,000 

· Maturity Date is in 5 years 

· Annual Coupon Payments of $100, which is 10% 

· Market Interest rate of 8% 

The Present Value of the Coupon Payments (an annuity) = $399.27

The Present Value of the Par Value (time value of money) =$680.58

The Present Value of a Bond = $ 399.27 + $ 680.58 = $1,079.86


APA format citation: (you need to change the date)
McCracken, M. E. (2005). Bond valuation. Retrieved July 16, 2005 from http://www.teachmefinance.com/bondvaluation.html

MLA format citation: (you need to change the date)
McCracken, Mark. Bond Valuation 16 July 2005 <http://www.teachmefinance.com/bondvaluation.html>.
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4.2.1 Bond Fundamentals


4.2.3 Behavior of Bond Prices 

4.2.2 Basic Bond Valuation

· Basic bond valuation formula 

· Semiannual interest 



Basic bond valuation formula 

A bond's value is the present value of the payments the issuer is contractually obligated to make -- from the present until maturity. The discount rate depends on the prevailing interest rate for debt obligations with similar risks and maturities. 

Using the basic DCF method, a bond's value is -- 

B0 = Sum (1 to n) I / (1+i)n 
+ M/ (1+i)n
OR

B0 = I *[(1+i)n - 1] / [(1+i)n * i] 
+ M/ (1+i)n 
B0
= bond's value at time zero

I
= annual interest payments 

i
= discount rate

n
= number of years to maturity 

M
= par value (payment at maturity) 

Look at the example to the right to see the formula in action.

Computing bond price. If you know the bond's par value, coupon rate, time to maturity and current yield, you can compute its price. See attached spreadsheet for computing prices and yields for bonds paying semi-annual interest.

Example
Suppose Play Now, Inc. issues ten-year bonds (par $1,000) with an annual coupon of 8.6%. Similar ten-year bonds are paying 8.0% interest. What is the value of one of Play Now's new bonds -- that is, what should be its price? 



Answer (using tables). You can use present value and present value annuity tables:

B0
=

C/(1+i)n + M/(1+i)n
 

=

$86 x (PV of ten year $1 annuity at 8.0%) + $1,000 x (PV of $1 to be paid in 10 years at 8.0%)

 

=

$86 x 6.710) + ($1,000 x .4632)

 

=

577.06 + $463.20

 

=

$1,040.26


Answer (using spreadsheet). You can also use a spreadsheet: 

End of year
Interest 
Principal
Present value
1

$86

 

$79.63

2

$86

 

$73.73

3

$86

 

$68.27

4

$86

 

$63.21

5

$86

 

$58.53

6

$86

 

$54.19

7

$86

 

$50.18

8

$86

 

$46.46

9

$86

 

$43.02

10

$86

$1000

$503.03

Discount Rate
8.0%

Bond Value
$1,040.26


Semiannual interest
Most bonds, although the coupon rate is stated as an annual interest rate, actually pay interest semiannually. Valuing bonds that pay interest semiannually involves three steps: 

· Convert bond's annual interest (I) to semiannual interest -- divide I by 2 

· Convert the years to maturity (n) to semiannual periods -- multiply n by 2 

· Convert annual required return (i) to semiannual discount rate -- divide i by 2 

The bond valuation formula for a bond paying interest semiannually is: 

B0 = Sum (1 to n) I/2 / (1+i/2)2n 
+ M/ (1+i/2)2n
OR
B0 = I/2 *[(1+i/2)2n - 1] / [(1+i/2)2n * i/2] 
+ M/ (1+i/2)2n 
B0
= bond's value at time zero

I
= annual interest payments 

i
= discount rate

n
= number of years to maturity 

M
= par value (payment at maturity) 

Computing bond price. If you know the bond's par value, coupon rate, time to maturity and current yield, you can compute its price. See attached spreadsheet for computing prices and yields for bonds paying semi-annual interest.

Continuous compounding. [Example of continuous compounding]

Example
Returning to our example, suppose Play Now issues ten-year bonds (par $1,000) with an annual coupon rate of 8.6% that pay interest semiannually. Similar ten-year bonds are paying 8.0% interest. What is the value of one of Play Now's new bonds -- that is, what should be its price? 

Answer. You can use present value and present value annuity tables: 

B0
=

C/2/(1+ i/2)2n + M/(1+i/2)2n
 

=

$43 x (PV of 20-period $1 annuity at 4.0% per period) + $1,000 x (PV of $1 after 20 periods at 4.0% per period

 

=

($43 x 13.590) + ($1,000 x .4564)

 

=

$584.37 + $456.40

 

=

$1,040.77
Notice that this bond is identical to the bond in the previous example with the exception that it pays interest semiannually. The effect of the semiannual payments is to increase the price of the bond -- from $1,040.26 to $1,040.77.



Answer. You can also use a spreadsheet. 

End of year
Interest
Principal
Present value
0.5

$43

$41.35

1.0

$43

$39.76

1.5

$43

$38.23

2.0

$43

$36.76

2.5

$43

$35.34

3.0

$43

$33.98

3.5

$43

$32.68

4.0

$43

$31.42

4.5

$43

$30.21

5.0

$43

$29.05

5.5

$43

$27.93

6.0

$43

$26.86

6.5

$43

$25.82

7.0

$43

$24.83

7.5

$43

$23.88

8.0

$43

$22.96

8.5

$43

$22.08

9.0

$43

$21.23

9.5

$43

$20.41

10.0

$43

$19.62

10.0

$1000

$456.39

TOTAL
$1,040.77

4.2.1 Bond Fundamentals


4.2.3 Behavior of Bond Prices 
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Zero Coupon Bonds
Zero coupon bonds are bonds that do not pay interest during the life of the bonds. Instead, investors buy zero coupon bonds at a deep discount from their face value, which is the amount a bond will be worth when it "matures" or comes due. When a zero coupon bond matures, the investor will receive one lump sum equal to the initial investment plus interest that has accrued. 

The maturity dates on zero coupon bonds are usually long-term—many don’t mature for ten, fifteen, or more years. These long-term maturity dates allow an investor to plan for a long-range goal, such as paying for a child’s college education. With the deep discount, an investor can put up a small amount of money that can grow over many years.

Investors can purchase different kinds of zero coupon bonds in the secondary markets that have been issued from a variety of sources, including the U.S. Treasury, corporations, and state and local government entities. 

Because zero coupon bonds pay no interest until maturity, their prices fluctuate more than other types of bonds in the secondary market. In addition, although zero coupon bonds do not pay any interest until they mature, investors may still have to pay federal, state, and local income tax on the imputed or "phantom" interest that accrues each year. Some investors avoid paying the imputed tax by buying municipal zero coupon bonds (if they live in the state where the bond was issued) or purchasing the few corporate zero coupon bonds that have tax-exempt status.

The Bond Market Association has more information about zero coupon bonds, Putting Compound Interest to Work Through Zero Coupon Bonds and An Investor's Guide to Tax Exempt Zero Coupon Municipal Bonds. 

http://www.sec.gov/answers/zero.htm
Discount Bond"
Definition: A discount bond is a bond bought at a discount, or a price less than, its face value. The face value is the amount of money the holder of the bond receives at the expiry date of the bond. Unlike coupon bonds, discount bonds only pay the bearer once, when the bond expires
The Dividend Tax Cut and Interest Rates
On January 7th, 2003, the U.S. President George W. Bush announced a package of tax cuts with the hopes that, when implemented, the tax cuts will stimulate the currently slow U.S. economy. The centerpiece of the Bush plan is to eliminate the taxes investors pay on dividend income. Currently, any money an investor receives when a stock she owns pays a dividend to its investors is added to her total income at tax time. So dividend income is treated the same way, and is taxed at the same rate, as income from working. If the Bush plan becomes law, dividend income will no longer be added to an investor’s total income. As a result the dividends become exempt from taxation. The exact details of the plan are not currently known, because it has not been debated or passed by Congress yet. As well, there is some uncertainty as to how the government will define "dividend" and what exemptions, rules, and loopholes will be written into the law. For the purpose of this article, we will assume that the dividend tax cut will be wide ranging and cover most stocks when Congress passes it. 

http://economics.about.com/cs/interestrates/l/aa012303a.htm
Understanding Bond Prices and Interest Rates
From Ken Little,
Your Guide to Stocks.
FREE Newsletter. Sign Up Now!
Bonds provide an element of stability that offsets some of the volatility of stocks. However, they are vulnerable to economic changes that can undermine their value. 

The biggest economic threat to bonds is rising interest rates. If you own a bond and interest rates go up, the value of your bond on the open market, with few exceptions, will go down. 

Of course, if you plan to hold the bond to maturity the value of your bond doesn’t change because interest rates change. You’ll still get the amount promise when you bought the bond, all other things being equal. 

However, if you plan to own bonds for investment purposes - that is you buy and sell bonds as you would stocks - then interest rates are very important. 

Bond Prices 

Bond prices move inversely to interest rates

When interest rates go up, bond prices go down and when interest rates go down, bond prices go up. Remember, we’re talking about previously issued bonds trading on the open market. 

The inverse relationship is easy to see with this simple illustration. 

A bond is issued for $10,000 for five years with a 5% coupon or interest rate, paid every six months. Then interest rates rise to 6%. 

If you want to sell this bond, who would buy it when it is paying 1% below market rates (5% vs. 6%)? You have to sweeten the deal so the buyer gets a market rate for the bond. 

You can’t change the interest rate on the bond. That’s fixed at 5%. You can, however change the price you will take for the bond. 

The annual payment of $500 ($10,000 x 5%) must equal a 6% payment. Doing the math, you discover that the face value of the bond must be discounted to $8,333 so that the $500 fixed payment equals a 6% yield on the buyer’s investment ($8,333 x 6% = $500). 

If interest rates went down instead of up, you could then sell your bond at a premium over face value because the fixed interest rate would be higher than the market rate. 

Illustration 

PLEASE NOTE: This is just an example to illustrate the relationship between interest rates and bond prices. It does not represent an actual computation. To do this calculation correctly would require a more complicated process and the answer would be different. However, the seller would still have to discount the face value of the bond to compensate for the interest rate difference. 

As I noted above, none of this matters if you plan to hold the bond to maturity. Changing interest rates have no effect on existing bonds unless you plan to buy or sell them in the open market. 

Conclusion 

Because of the interest rate risk, bonds with longer terms are more risky than bonds with shorter terms. If you plan to trade bonds, be sure you understand the interest rate risks involved and how holding long-term bonds increases that risk.
http://stocks.about.com/od/understandingstocks/a/Bondint111004.htm


	
	Understanding Interest Rates
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Because interest rate movements can significantly influence fixed income funds, this section is intended to help you understand the basics of how interest rates can affect a fund's share price, total return and dividend distribution ability. 
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How are short- and long-term interest rates different?
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What causes interest rates to rise and fall?
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How do interest rates affect bond prices?
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How do interest rates generally affect different sectors of the fixed income market?
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How do interest rates affect my fixed income fund's total return?
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How do interest rates affect my fixed income fund's dividends?
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Why fixed income? Income and diversification.
[image: image23.png]




[image: image24.png]



How are short- and long-term interest rates different? 

The Federal Reserve Board controls the federal funds rate. The Federal Reserve Board (Fed) has the power to raise or lower the federal funds target rate (Fed funds rate), which in turn influences the market for shorter-term securities. The Fed funds rate is the rate banks charge other banks for overnight loans. The Fed may raise the rate to keep inflation in check or lower it to stimulate the economy. 

Long-term rates are market driven. Long-term interest rates, as represented by yields of the 10-year or 30-year Treasury bond, tend to move in anticipation of changes in the economy and inflation. 




What causes interest rates to rise and fall? 

Economic factors influence interest rates. Both short- and long-term interest rates are affected by economic factors such as inflation, the strength of the U.S. dollar and the pace of economic growth. 



	For example, strong economic growth can lead to inflation. If the Fed becomes concerned about inflation, it may attempt to cool the economy by raising the Fed funds rate, as it did in 2004 and 2005. 

On the other hand, if the economy slows down, the Fed may lower the Fed funds rate to stimulate economic growth, as we witnessed in 2001-2003. Similarly, economic factors also affect long-term interest rates. For example, over the summer of 2003 and then again in the spring of 2004, long-term interest rates rose from historic lows as the economy showed signs of strength. 

It should be noted that short- and long-term interest rates don't necessarily move in tandem. While short-term rates rose in 2004 and 2005, long-term rates remained relatively low. 




How do interest rates affect bond prices? 

Interest rates and bond prices have an inverse relationship. As illustrated below, when interest rates rise, bond prices generally fall. Conversely, when interest rates decline, bond prices tend to rise. 
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Interest Rates and Bond Prices 
Have an Inverse Relationship 
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When rates go up, newly issued bonds come to the market with higher yields than existing bonds. The newly issued bonds are more attractive than comparable existing bonds with lower yields. In order to sell their existing bonds, investors have to reduce their prices to make them equally attractive. 

Generally speaking, the prices of longer-term bonds are more sensitive than shorter-term bonds to changing interest rates. Similarly, fixed income funds with longer average maturities tend to be more sensitive to interest rate changes than funds with shorter average maturities. 




How do interest rates generally affect different sectors of the fixed income market? 

Among all bonds, U.S. government bonds and government agency bonds tend to be the most sensitive to interest rate fluctuations because of their high credit quality. 

Municipal bonds are also sensitive to interest rate movements because of their generally high credit quality and low default risk. 

How corporate bonds react to interest rate changes depend on the credit quality of the issue. Higher quality corporate bonds react more to interest rate changes than corporate bonds of lower credit quality. For example, low quality or "high yield" corporate bonds tend to be more affected by changes in company fundamentals than interest rate fluctuations. 

Foreign bonds also tend to react more to credit fundamentals, currency trading and foreign economic conditions rather than U.S. interest rate movements. 

Adjustable-rate mortgages and floating-rate bank loans are generally less sensitive to interest rate changes because their rates reset periodically. 




How do interest rates affect my fixed income fund's total return? 

Income is the most important part of total return. While fixed income fund prices will fluctuate with interest rate changes, it's important to remember that price movement is only part of your fund's total return. 

What is Total Return? 
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As a fixed income fund investor, you generally receive monthly income. Historically, income return has been the largest component of total return for bonds. In fact, for the 20-year period ended December 31, 2006, income represented 98% of government bond total returns, 99% of corporate bond total returns and 95% of municipal bond total returns.1 

Since bonds generally pay interest whether prices move up or down, the interest from bonds can help cushion a fixed income fund's overall total return, especially when rates are rising. 




How do interest rates affect my fixed income fund's dividends? 

Over time as rates rise, dividend amounts may increase. When interest rates rise, fixed income fund managers may have the opportunity to invest in new, higher-yielding bonds. As a result, a fund's investment earnings may increase, and thus a fund may be able to pay out higher dividends to shareholders over time. 

Funds can only pay out what they earn. When interest rates decline, fixed income fund managers have to reinvest the proceeds from bonds that have matured or have been called at lower rates. Because funds are investing in bonds with lower yields, their investment earnings decline, and the dividends paid out to shareholders also decline. 




Why fixed income? Income and diversification 

The key reasons to own fixed income funds don't change with market conditions. In addition to providing monthly income, fixed income funds are also an important component of a diversified portfolio. Because the bond and stock markets often behave very differently, fixed income funds can play a key role in helping to reduce the impact of stock market volatility on your overall portfolio. Also, generally speaking, bonds historically have been less volatile than stocks.2 While the long-term gains of bonds have not been as substantial as those of stocks, they have tended to be more consistent and thus less volatile. 




A word about risk 

It's important for fixed income investors to understand that bond prices are affected by interest rate changes. Bond prices, and thus a bond fund's share price, generally move in the opposite direction of interest rates. As the prices of bonds in a fund adjust to a rise in interest rates, the fund's share price may decline. This and other risks are detailed in a fund prospectus. 




A financial advisor can add perspective 

If you have questions about fixed income investing, we urge you to contact your financial advisor, who is best suited to help you make investment decisions based on your individual investment objectives and risk tolerance. 
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Footnote

1.

Source: Lehman Brothers U.S. Government Bond, U.S. Credit and Municipal Bond Indexes, 12/31/06. Total return includes compounded income and capital appreciation over the 20-year period ended 12/31/06. Past performance does not guarantee future results. 
2.

Source: S&P Micropal. Based on standard deviations of the Lehman Brothers U.S. Aggregate Bond Index and the S&P 500 Index for the 25 years ended 12/31/06.
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Important Legal Information

For more information on Franklin Templeton fixed income funds, contact your financial professional or download a free prospectus. For more information on Franklin tax-free income funds, contact your financial professional, or download a free prospectus. Investors should carefully consider a fund's investment goals, risks, charges and expenses before investing. The prospectus contains this and other information. Please carefully read the prospectus before investing. 
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Relevant Links

-

Tax-free fund basics
-

Tax-free yield calculator
-

Limited-Term Tax-Free Funds
-

Taxable Income
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http://www.franklintempleton.com/retail/jsp_cm/sales_tools/feature_prog/tax_free/pub/int_rate_article.jsp
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