VALUATION
The process of valuation in finance is consistent with the more general meaning of valuation – that is, assigning a value to, assessing, or appraising some asset.  And, not surprisingly, the assets commonly valued in finance are stocks and bonds.
Consider that a share of stock (or a bond, too, in this case) is simply a contract (a written legal agreement) between two parties that entitles one party to certain rights in consideration of an agreed upon purchase price.  The valuation issue is: how much is that contract (the stock/the bond) worth?  What is its value?  How much should the buyer pay for the contract?

The answer is:  The buyer should pay the current value of the future cash flows related to that contract.  But instead of referring to the "contract", let's refer to "financial instruments", or a "share of stock", or a "bond" and switch from "purchase price" to "price per share" (pps) or the price of a bond.  And while we're at it, let's change "current value" to "present value", as that is more consistent with the common name of the models used in this valuation process.  The following is a review of the “time value of money” models.
4.1 Time Value of Money Models:

There are four basic models for calculating time value of money (FV, PV, FVa, PVa).  The variables used in the models are:

FV = the future value of a lump sum invested for a period of time 

PV = the present value of a known discounted future value

FVa = the future value of an annuity

Pva = the present value of an annuity

k = the rate for the period of compounding

n = the number of periods of compounding

PMTS = the payments related to annuity

Annuity = a condition in which equal payments are paid (or received) every period (daily, weekly, monthly, etc.) for a set length of time.

The models:

Future value:  The simplest model addresses the future value of a lump sum deposited at a given interest rate for a given amount of time, with interest compounded periodically. 

Example:  $1000 (the present value) is invested at 5% per annum for 3 years with monthly compounding.  How much will that $1000 grow to (or “what will be the future value”) in three years? 

As an algebraic equation: FV=PV(1+k)n
 As entered into a calculator: FV=PV * (1+(k))^n

Substituting:  FV=1000(1+(.05/12))^36 =1161.47

Note that the annual rate is 5% (or .05 as a decimal), and so .05/12 would be the monthly rate.  So k=(.05/12)=.00416666…..repeating.  As a practical matter, when doing the calculations by hand it is better to enter “(.05/12)” than to enter “.00416667” because the former will have less rounding error than the latter.

Also note that “n” is the number of periods of compounding, every month for three years, 3*12=36.  “n” will always be a multiple and will not be subject to rounding error.

Present value:  Using the first model (above), and solving for PV, yields the model for calculating the present value of a known future value that has been discounted by a fixed rate.

Example:  I’ll need $10,000 in 5 years.  How much must I deposit today at 3%, compounded weekly, in order to accumulate the required amount? 

As an algebraic equation:  PV=FV(1+k)-n
As entered into a calculator: PV=FV*(1+(k))^(-n)

Substituting:  PV=10000(1+(.03/52))^(-260)= 8607.45

Note:  k and n are handled the same way as in the first example and are handled the same way in the following models.

Future Value of an annuity:  The model for calculating the future value of regular payments for a given length of time.

Example:  A payroll withholding account is set up to withhold $200 every week into an account that guarantees a 4% return.  How much will be in the account after 40 years?

As an algebraic equation:   FVa=PMTS [(1+k)n-1] /  k
 As entered into a calculator:  FVa=PMTS*((((1+(k))^n))-1)/(k)

Substituting:  FVa=200*((((1+(.04/52))^2080))-1)/(.04/52)= 1,026,996.59

Present value of an Annuity:  The model for calculating the present value of regular payments for a given length of time.

Example:  A lucky person wins a lottery prize advertised as being worth a half million dollars.  The fine print says the winner will receive $25,000 per year for 20 years or a “lump sum cash equivalent”.  The lottery uses a 7% discount rate to calculate the cash equivalent – how much would that be?

As an algebraic equation:   PVa=PMTS [1-(1+k)-n] /  k
 As entered into a calculator:  PVa=PMTS*((1-((1+(k))^(-n))))/(k)

Substituting:  PVa=25000*((1-((1+.07)^(-20))))/(.07)= 264,850.36

Continuous Compounding:   The classic FV=PV(1+k)n model illustrates how more frequent compounding yields greater future values than less frequent compounding over the same period with the same rate.  For example:  Given PV=$1000, annual rate = 5%, for 2 years yields $1102.50 when compounded annually (twice over the period), but yields $1105.16 when compounded daily. 

In this example, the frequency of compounding went from 2 to 730 over the two years.  Imagine the frequency going to a million, or to a gazillion, or to infinity.  That's continuous compounding.  In the model FV=PV(1+k)n  , k would be equal to the annual rate divided by infinity, and n would equal two times infinity.  One needs a little Calculus to handle infinity in an equation, but it can be done, and the resulting model looks like FV=PV erT, where r=annual rate, T = time, and e is the natural log.  To execute this in a spreadsheet, try FV=PV*(EXP(r*T)).   You should get an extra penny for all your work, $1105.17.

This model is commonly used in valuation of derivatives, for example BSOPM.     
4.2  Value of Stock:

In practice, the value of a share is determined in the market through the auction process, as exemplified by trading of shares on Wall Street.  But in theory, the value of a share of stock (or the price per share, P) is the present value of the cash flows related to owning that stock. 
Myron Gordon offered a model for the valuation of stock based on the premise as that shown above.  That is, the value of a share of stock (P) is the present value of the future cash flows associated with that particular security.  Gordon suggested that the only real cash flow associated with a share of stock is the dividends.  Further, he assumed that dividends can be expected to grow at a constant growth rate (g) (often tied to expected growth in earnings) and that these cash flows should be discounted at the required rate of return of the equity investor (Ke).  Using a little Calculus, Gordon found that P= D1/(Ke-g).

There are four variations of Gordon's model - two for common stocks and two for preferred stocks.  Preferred stocks differ from Common (in this context) in that preferred dividends are fixed.  And the two variations (for each of the two types of stocks) differ only in the variable that is being solved for - in one case, the unknown variable is P (the theoretical price per share), and in the other K, either Ke or Kpr, the expected return to the stockholder.

1. Common:  P = D1/(Ke-g)
2.       "         Ke = (D1/P) + g
3. Preferred:  P = D/Kpr
4.     "           Kpr = D/P   

Caveats:  
* All variable are on an annualized basis. 
* With Common, D1 is generally not a given.  It is estimated by taking the actual dividends over the past 4 quarters (Do), and increasing them by the estimated growth rate.  That is, D1 = Do (1 + g).  
* With Preferred, because dividends are fixed, there is no growth (g) in dividends, so that term is missing from the models.  
* These models are valid in their mathematics, but they are forward looking models as opposed to "historical", or backward looking models. Consequently some of the variables are only best guess estimates, and the resulting prices or returns cannot be guaranteed.  Some analysts factor in that notion that dividends follow earnings, and that earnings growth determines dividend growth.  Other analysts recognize that earnings are not real cash flows, and that real cash flows are more relevant to value than earnings.  Consequently, they modify this model by regarding expected cash flows rather than expected dividends.
Several inherent problems with stock valuation models in general can be illustrated using Gordon's model as a straw man.  First, some input data is historical, or empirical, in nature.  The data itself is true enough, but there are no guarantees that the data will hold true in the future.  Second, some input data is speculative, and looking into the future is a foggy view at best.  And third, even if the historical data holds true for the future AND the speculative data is luckily "dead-on", the resulting perfect answer of what the intrinsic value of the stock should be, as often as not, is not likely to be the same as the actual current market price.   This leads to an investor's valuation dilemma.

The dilemma is that regardless of the integrity of a valuation, there is little assurance that the market will tend towards that valuation.  For example, if an analyst determines that a particular stock is worth $60, and the spot price (current market price) is $50, the rational investor would buy the stock (at $50) and wait for the rest of the market to wise up and drive the stock to $60.  But the nature of the market is that stocks do not consistently trend toward their valuations.                                                                          

4.3  Valuation of a Bond:
The following illustrates how the value of a bond is determined.  The sample bond, issued by Sample, Inc. promises to pay the bondholder a fixed 5 1/4 % (annual) coupon rate, that is, 5.25% each year of the face value (denomination).  By convention, the actual payments are paid every six months in amounts equal to half of the amount due annually.  The denomination of corporate bonds is typically $1000.  And for this example, let's assume that the bond matures (that is, the firm returns the principal to the bondholder) in the year 2017 [Note: This valuation was done in 2009 when there was 8 years to maturity.  Through time, the date of maturity does not change, but the years to maturity changes every year.]  This bond would be listed as:

SMPL  5.25%  2017  (or some variation of company_name , coupon_rate, date_of_maturity)  These three properties of the bond are fixed – they do not change over the life of the bond.   If this sounds like an I.O.U. that's because it is an I.O.U..  Further, assume that current market rate for comparable (same risk category) bonds is only 4%.  [See also:  “Risk on Bonds” (below)]  How much should this investor pay for the Simple, Inc. bond?  What is its value?  
The "future cash flow" will be 1) the interest payments of $26.25 every 6-months for 8years, plus 2) the face value of the bond, $1000, at maturity.  The firm, Sample, Inc. will eventually pay $26.25x16=$420 in coupon payments, plus $1000 back to the investor, for a total of $1420.  But the $1420 isn't all paid today.  The present value of that future cash flow can be calculated using "time value of money" concepts.  Use the "Present Value of an Annuity" model where the 6-month discount rate is .04/2=.02, the number of 6-month compounding periods is 16, and the annuity payment amount is $26.25.  See the spreadsheet bonds.xls for the calculations.  The answer is $1084.86.


4.4  Risk on Bonds:
The risk on a bond is the probability of the firm not being able to pay the full amount of the interest payments due to the bondholder, or not being able to return the face value of the bond when due at the date of maturity.  This risk is measured by Moody's, Standard & Poor's and Fitch Ratings who use the "probability of default" as the primary criteria for grading the bond.  Their rating scale is similar to an academic scale of A,B,C, & D, where A is good, and D is not.  Specifically,
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4.5  Loans:  Typical “vanilla” loans (so called, recently, to differentiate traditional loans from exotic adjustable rate, up-front points, etc.) have payments equal to the sum of the interest due on the outstanding balance plus a payment that contributes to paying off the principal. The actual formula is 
PMTS= (PVa x k) / [1-(1+k)^-n] where PVa=present value of the annuity, or the amount that the bank is willing to give to you if you sign a contract promising to pay them a fixed amount (the annuity) every month (the timing of the payments doesn’t HAVE to be monthly, but that’s the traditional timing).  K= the rate for the period of compounding (usually the annual/quoted rate divided by 12 months of the year).   And n= the number of periods of compounding.
The amortization of the loan can be expressed in a table in which every period (or month) the interest is calculated on the outstanding loan balance using the following logic:

Interest $ = (annual rate/12 months of the year) X outstanding balance of the loan.

The interest$ are subtracted from the fixed monthly payments to yield the "reduction in the balance of the loan" (Red'n Bal).  And when the Red'n Bal is subtracted from the "Beginning Balance" the result is the ending balance for that period.  The ending balance of one period is the beginning balance of the next period. 

5) Expected Value:
Beyond present value/future value concepts, the notion of expected value is often seen in the valuation process.  Expected value is the product of the anticipated cash flow multiplied by the probability the cash flow actually materializing.  For example, if I roll a die (that's singular for dice) and will pay you $100 if I roll "6", then the value of that game to you equals $100 x  .166666…. = $16.67   
