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Notes - B01.1306 - 4-30-03


Assets = Liabilities + Shareholders’ equity – an equality that must always hold.

The time value of money and the analysis of interest

Everyone wants to have money made available to them sooner rather than later.  This means that money made available to the user today has more value than the same amount of money made available at a later time and that the earlier availability of money has, itself, some value (interest).  From the lenders perspective this means that interest can be earned from the lending.

In particular, V(1) = V(0) *(1+r) where V(0) is the value of money today (its present value), r is the one period interest rate and V(1) is the value of the money one period from today.

Likewise, V(2) = V(1) (1+r) or, using compound interest, V(2) = V(0)(1+r)((1+r) or V(2) = V(0)(1+r)2.

In general, V(n) = V(0)*(1+r)n where V(n) is the value n periods in the future. (future value).

[Simple interest is not used often - the equivalent formula would be V(n) = V(0)(1+n*r)]

Using the compound interest concept if V(n) = V(0)((1+r)n gives the future value, then

V(0) = V(n)/(1+r)n provides the present value of a future cash flow.

Tables of factors are included in basic textbooks.  The tables are all based on $1.  In order to use them for valuation restate V(0) = V(n)/(1+r)n as V(0) = V(n)((1/(1+r)n) where (1/(1+r)n) is the factor from the table.

Within period compounding is used to convert intermediate payments to principal more quickly.  Compounding semi-annually means that a payment of one half of the due payment is made half way through the year (based on the agreed payment rate).  This payment is converted into principal so that so that the same payment rate (applied to the new larger amount of principal) will generate a larger payment for the second half of the year.  Over several periods, the compounding feature becomes more important in determining how much is actually paid to the investor or lender.

If the interest factor for compounding each period is (1+r), the factor for compounding twice a period is (1+r/2)2 and for compounding t times a period is (1+r/t)t.  If this occurs over n periods, then general factor is (1+r/t)tn.

An annuity is a stream of equal payments, equally spaced.  It can be calculated as the sum of each individual payment or by using a table for annuities.  The present value of the annuity A(0) is the sum of the present value of each payment where V is the same payment each period and 
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 is the annuity factor in the table.  The annuity is based on the interest rate i and continues for n periods (j is a counter going from 1 to n).
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A typical n period bond (n is called the term to maturity) is actually a combination of equal intermediate payments (an annuity) and a final payment, the return of principal.  If F is the principal (face value or par value) of the bond and if C is the coupon payment (=cF where c is the coupon rate) and if r is the interest rate, then a bond can be priced (PB) as
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If the coupon rate c equals the interest rate r, then the bond will be priced at equal to its principal amount, irrespective of its term to maturity.  If c<r then the bond will be priced at a discount (less than its principal amount). .  If c>r then the bond will be priced at a premium (more than its principal amount).

The entry at the time of bond issue if c=r so that the bond is priced at par (the principal value) is

Cash



PV


Bond payable


F

Where PV is the present value (net book value) of the bond.  (The use of net book value, which is also the present value or the market value of the bond at the time of issue is not too important here, but will be important for c different from r.)  Interest expense and interest payments made each period generate the following entry.

Interest expense


r*PV


Interest payable


c*F

If c<r, then the bond is issued at a discount.  (The company gets less cash than the face value of the bond.)  The entry is 

Cash



PV

Bond discount

(F-PV)
          (a plug)


Bond payable


F

Together, the bond discount and the bond payable amount represent the net book value of the bond or F – (F-PV) = PV.  The bond discount account is a contra liability account (or an adjustment account).

The bond discount is amortized over the n period life of the bond. The entry for interest expense and interest payment is:

Interest expense


r*PV


Bond discount


(r*PV-cF)     (a plug)


Interest payable


c*F

Each period the credit to bond discount adds to the net book value of the bond.  This means that the PV changes and the interest expense part of each successive entry will change.  However, the payment remains the same.  Over the full life of the bond the credits to the bond discount account will equal the original debit to the account.

If c>i, then the bond is issued at a premium.  (The company gets more cash than the face value of the bond.)  The entry is 

Cash



PV


Bond premium


(PV-F)     (a plug)


Bond payable


F

Together, the bond premium and the bond payable amount represent the net book value of the bond or F + (PV-F) = PV.  The bond premium account is a liability adjustment account.

The bond premium is amortized over the n period life of the bond. The entry for interest expense and interest payment is:

Interest expense


r*PV

Bond premium

          (cF-r*PV)     (a plug)


Interest payable


c*F

Each period the debit to bond premium reduces the net book value of the bond.  This means that the PV changes and the interest expense part of each successive entry will change.  However, the payment remains the same.  Over the full life of the bond the debits to the bond premium account will equal the original credit to the account.

If the bond is retired (called) early, then the company may have to pay a premium (to compensate investors for premature loss of their investment).  If a $100 bond can be called for $105 and its current net book value is $96  (100-4), the entry is

Bond payable
100

Loss


    9


Cash



105


Bond discount

     4







_1113250014.unknown

_1113250075.unknown

_1113249984.unknown

