                 FORMULAS,RATIOS AND INDEXES USED IN BANKING

1. Deposits

2. Loans

3. Bills of Exchange

4. Shares

5. Bonds

6. Foreign Rexchange & Prec. Metals

7. Index

1.DEPOSITS:

The interest rate at which invested capital earns interest, is usually indicated in percent per annum ( = % p.a. ). Income from interest is in that case calculated as follows:

                                Investment *  Annual Interest Rate in% * Running Period in Years

Interset Income = -----------------------------------------------------------------------------------

                                                     


100

However, maturities or interest periods are often shorter than one year, i.e. quarters, months or days. In such cases, it is advisable to use a formula calculating in days:

                                Investment  *  Annual Interest Rate in %  *  Running Period in Days

Interest Income = ----------------------------------------------------------------------------------------

                                                                    100 * 360

This formula corresponds to Germany interest practise, which reckons in 360 days a year and 30 days a month, and is used for domestic business in Swiss francs and D-marks. Internationally, French interest practice applies, counting 360 days a year and 28, 29 or 31 (actual) days a month. For the pound sterling and Belgian franc financier, British interest practice is customary, with 365 days a year and 28, 29 or 31 days a month.

In day-to-day commercial operations, the capital which is earning interest can change continually through deposits or repayments. For commercial purposes, therefor interest numbers and interest divisor are used to calculate interest income. At every change, the interest number is calculated for the period during which the capital remained unchanged.

                                 Capital  *  Running Period in Days

Interest Number = ----------------------------------------------

                                                    100

At the final calculation, the individual interest numbers are added together and divided by the so-called interest divisor:

                                         360

Interest Divisor = ----------------------
                                Interest Rate in %

Interest income can then be calculated as follows:

                                Interest Numbers

Interest Income = ------------------------

                                Interest Divisor

On savings accounts and similar forms of investment, interest income is always added to the capital and the new interest income is calculated on the higher capital amount, etc. The capital at the end of the running period can be calculated as follows:

Final Capital = Initial Capital  *  Compound Interest Factor

Interest rate and running period must correspond: i.e.annual interest, if the running period is given in years; monthly interest ( = annual interest : 12 ), if maturity is given in months.

                                                                                             Running Period

                                                              Interest Rate %             

Compound Interest Factor =      1 + ---------------------     

                                                                       100

Compound interest income amounts to Fr. 6719.60 less Fr.5000 = Fr. 1719.60. However, a small deduction must be made, since in Switzerland interest income above Fr. 50.-is subject to 35% withholding tax authorities usually do not refund immediately. The taxed portion of interest income does not earn interest therefore until it is paid back and reinvested in the savings account.

For investment with changing interest rates and frequently also for loans among private individuals, interest income received or interest to be paid is known, but the interest rate is not known. If the interest is not added to the capital:
                                 Interest in Fr.  *  100  *  360

Interest Rate = -------------------------------------------------

                            Capital  *  Running Period in Days

In the case of compound interest ( interest is added to the capital and earns interest), the compound factor is first calculated on the basis of the following formula and the interest rate corresponding to the running period involved is then taken from the compound interest factor table .

                                                   Final Capital                   Interest in Fr.

Compound Interest Factor = ---------------------  =  1 + ----------------------

                                                   Initial Capital                 Initial Capital

2.LOANS:

Personal loans are normally repaid in equal monthly instalments. These instalments include the loan coasts as well as the repayment portion. The term “loan costs” or “part payment supplement” means total interest costs over the entire running period of the loan. In addition to the bank’s refinancing and administrative expenses, these costs often include residual dept insurance in case of death or invalidity. The loan coasts are usually calculated on the basis of the “78 method”, so called because for a 12-month credit, 78 equal interest parts have to be paid: that is, 12 parts for the first month of the running period, 11 parts for the second month (1/12th of the loan amount is repaid with the first monthly instalment), and at the end one interest part for the 12th month.

                          Loan Amount  *  Interest Rate in %  *  ( Running Period in Months + 1 )

Loan Costs = --------------------------------------------------------------------------------------------------

100 *  2  *  12

To calculate the monthly instalment, the total of loan amount and part payment supplement (or loan costs) must be divided by the running period.

                                         Loan Amount  +  Loan Costs

Monthly Instalment = ------------------------------------------

                                         Running Period in Months

Offers of personal loan institutions sometimes indicate only the instalments repayable monthly or the loan costs over the entire running period of the loan, but not the annual interest rate on which these offers are based. Most loan institutions calculate this rate using the so-called “78 method”.

                                                                    Loan Costs  *  2  *  12  *  100

Annual Interest Rate in % = -----------------------------------------------------------------------

                                                     Loan Amount  *  ( Running Period in Months  + 1 )

If only the monthly instalments are given, calculate loan costs (or part payment supplement) first and insert the amount in the above formula.

Loan Costs = (Running Period  *  Monthly Instalment) – Loan Amount

3.BILLS OF EXCHANGE:

In purchasing bills of exchange falling due for payment at a later date, the bank deducts from the purchase price the socalled discount as compensation for the early payment of the amount of the bill. The Swiss National Bank also buys bills of exchange (from the banks) and deducts a discount; by way of the size of this discount, the National Bank can control the money supply of the banks. The amount of thiscount (or the interest deduction) is called as follows:

                       Bill of Exchange Amount  *  Discount in %  *  Running Period in Days

Discount = -------------------------------------------------------------------------------------------------

             100 *  360

Normally, bills of exchange are discounted for a period up to 90 days. A higher discount is charged for bills with a longer running period.

If the interest numbers are known, the discount can also be calculated from the interest divisor.

                      Interest Number

Discount = --------------------------

                      Interest Divisor

If a portfolio contains claims becoming payable on various dates, the average due date can be calculated and the total of all claims can be calculated and the total of all claims can be entered on that date. This method is used, for example, when a customer submits to the bank bills of exchange with various due dates, requesting the bank not to discount the bills, but to credit his account with the amount of the bills on the average due date (collection by the bank).

                                     Total of Interest Numbers  *  100

Average Due Date = -------------------------------------------

                                         Amount of Bills or Capital

4.SHARES :
In order to compare stock investments in terms of earnings among each other or with other investment possibilities, the stock yield can be calculated, i.e. the relationship between dividend and stock price.

                        Dividend  *  100

Stock Yield = ---------------------

                        Stock Price

However, the use of this formula has one disadvantage: the yield is always higher on the day after the dividend distribution than on the day before, because the stock exchange pricing of the stock is lower by about the amount of the dividend payment (price ex dividend). This disadvantage can be eliminated by adjusting the stock price.

                                                                           Dividend  *  100

Adjusted Stock Yield = -------------------------------------------------------------------------------

                                                                           Dividend  *  Days since last Distribution

                                         Stock Price   -    ----------------------------------------------------------

                                                                                                            360

Among the most common and most important ratios used in the evaluation of shares is the relationship between price and earnings per share (price /earnings ratio).

                                                Stock Price

Price/Earnings Ratio = ------------------------------

                                           Earnings Per Share

The lower its P/E ratio, the better the assessment of a stock or the company behind it. But for more detailed evaluation, market, industry and time comparisons are needed, since P/E ratios can differ widely.

In place of earning, one can also use cash flow, usually defined as earnings + depreciation, and thus form a price/cash flow ratio, which is especially suitable for comparing companies with strongly varying depreciation.

The payout ratio expresses, in percent, what part of the profit is distributed as dividend. 

                            Dividend Payment

Payout Ratio = ----------------------------  *  100

                                       Profit

If only one type of share exists, one can calculate with dividend per share and earnings per share.

If various types of shares (bearer shares, registered shares, participation certificates) are entitled to varying dividends, the numerator of the above formula is the number of bearer shares times dividend per bearer share plus the number of registered shares times dividend per registered share, etc.

The payout ratio shows whether the dividend is secure or whether the distribution might even have been paid out of assets. The latter is the case if the payout ratio is above 100%. Conversely, a low payout ratio indicates that the dividend policy of the company is not very favourable to shareholders.

Market capitalization is the market value of all shares of  a company.

Market Capitalization = Number of Shares  *  Share Price

Of particular interest is the relationship between sales and market capitalization: the lower this ratio, the greater the price appreciation potential of the stock. Here, too, the individual characteristics of the various industries should be borne in mind.

More important for valuation than the sales of a company are its earnings and the corresponding ratio.

The book or balance sheet value of a share consist of the capital and reserves per share shown in the balance sheet of a company. The book value is usually lower than the actual value of a company; accordingly, the less the share price goes above the book value, the more favorably the stock is assessed.

                           Capital and Reserves                Share Capital + Reported Reserves

Book Value  = --------------------------------    =   -------------------------------------------------

                            Number of Shares                                 Number of Shares

Various interpretations and methods of calculation exist with regard to the intrinsic value (real value, net asset value, material asset value) of a share. The definition of intrinsic value customary in banking is as fallows:

                                  Capital Resources including Undisclosed Reserves

Intrinsic Value  =  ---------------------------------------------------------------------

                                                        Number of Shares

Capital resources consist of the share capital, reported reserves and <<estimated>> undisclosed reserves. The intrinsic value is mainly important in connection with the take-over or liquidation of a company. The intrinsic value is normally higher than the book value of a share. On the stock exchange, the share price can in certain phases (for example, in times of high inflation) be determined, among other factors, by what buyers and sellersestimate the intrinsic value to be.

If  an investor fixes a minimum interest which an investment is to yield, he can calculate from a company’ s earnings how much he would, at most, pay for this company. This so-called income value can also be calculated per individual share.

                                                  Earnings per Share

Income Value of a Share  =  ------------------------------  *  100

                                                  Capitalization Rate  

The capitalization rate equals the market interest rate plus a risk surcharge. 

Capital increases entitle the holders of old shares to acquire new shares at a certain ratio (1 new share for N old shares) at a certain ratio (1 new share for N old shares) at a certain subscription price. Since the subscription price is usually fixed below the price of the old shares, the stock exchange quotation declines after the capital increase. To calculate the new price, the following formula is used:

                                                                    N  *  Price of Old Shares  +  Subscription

Share Price after Capital Increase  =  ------------------------------------------------------------

                                                                                               N  +  1

N = Number of old shares for 1 new share

The formula can be interpreted as follows: if I want to participate in the capital increase, but do not yet own shares of the company concerned, I must buy N old shares at the old price in order  to buy one new share at the subscription price. I then own N+1 shares; the calculated price after the capital increase corresponds to the average purchase price of  N+1 shares. The actual share price may differ from the calculated one, since it is also determined by supply and demand.

A capital increase entitles holders of old shares to acquire new shares at a certain ratio (1 new shares) at a special price. The subscription rights must be negotiable, since not every shareholder owns exacctly as many shares as are needed to purchase one or more new shares and since not every shareholder wants to exercise his subscription rights. The value of a subscription right is calculated as follows:

Subscription Right = Price of Old Shares – Price after Capital Increase *

The actual stock exchange price of the subscription right may differ from the calculated value, since it is also determined by supply and demand. 

After capital increases, profit distributions in the form of bonus shares (stock dividends) and stock splits, share prices are no longer comparable with those before such operations because the number of securities is being increased more strongly than the company’s assets, or, put another way, more shareholders each own fewer of the company’ s assets. To obtain comparable figures nevertheless, share price are adjusted, using a method which assumes that the capital invested remains the same over the entire period.

                                                                             Price ex Subscription Right

Adjusted Price  =  Price to be Adjusted  *   --------------------------------------------

                                                                           Price includ. Subscription Right

                                                                                   Adjustment Factor

In respect of the price including subscription right, it is customary in Switzerland to add the price paid at the stock exchange for a subscription right to the price ex subscription right (practical procedure).

In regard to splits and bonus shares, there are no subscription rights; in such cases, the prices are adjusted under the following theoretical procedure:

                                                                           N

Adjusted Price  =  Price to be Adjusted  *  ----------

                                                                          N + 1

N = Number of old shares for 1 new share

Compound yield is the total return on an investment, consisting of the distribution (dividend, interest) and the price or capital gain or loss, in % of the investment amount. The overall yield of investment trust shares is also calculated in this way.

                                                                                       Price Gain (Loss)                                                                                           

                                                                                       

Compound Yield  =     Distribution  +  Value End of Year  -  Value Start of Year )  

                                     -----------------------------------------------------------------------------  *  100

                                                               Value at the Start of the Year

Averaging is the regular use of fixed amounts for the purchase of securities, mainly shares. Because a greater number of securities is automatically acquired when price are low, a favorable average purchase price results. At the end of a given period, the average price of securities bought under this procedure can be calculated.

                                                        Regular Purchase Amount  *  Number of Periods

Average Price of Securities  =  --------------------------------------------------------------------

                                                                 Number of Securities Acquired

For investors, there are the so-called investment plans, which operate on the averaging principle.

5.BONDS:

The direct yield of a bond tells the bondholder what income he can expect over the short-term from the invested purchase price.

                                      Nominal Interest

Direct Bond Yield  =  --------------------------  *  100

                                        Bond Price

If the price is above par ( = above 100%), the yield is lower than the nominal interest rate, because the interest income is calculated from the nominal value and the bond purchaser pays more than the nominal value. If the price is below par, the yield is higher than the interest rate. The interest rates of bonds are fixed at the time of the issue and remain unchanged throughout the entire running period, except in the case of the so-called floating rate notes. But the yield adjusts itself via bond prices to the variable interest rate levels on the capital market.

Accrued interest (broken-period interest) is normally not contained in the bond price, but is calculated separately when ownership changes. However, in some issues – for example, the f 31/2 War Loan – broken-period interest is included in the price; such bonds are said to be traded “flat”. To calculate the yield in these cases, the broken-period interest must be subtracted from the price.

Since most bonds are repaid at their nominal value (at par), an investor who acquires a bond at a price below 100% (below par) and holds it till repayment (maturity), can score price gains. On the other hand, price losses are possible, too.These price gains/losses are contained in the so-called yield to maturity:


                                                                     Repayment Price – Day’s Price

                                   Interest Rate +     -----------------------------------------

                                                                               Period Left to Run

Yield to Maturity  =  ----------------------------------------------------------------------  *  100

                                               Day’s Price  +  Repayment Price

                                             ---------------------------------------------

                                                                       2

This formula furnishes imprecise yield figures, because it does not discount future payments to the current value:

The selection of the period left to run is crucial: if no premature repayment or call is possible, final maturity applies. If drawing by lot without repurchase right is a possibility (e.g. guilder issues), the yield to the average due date between earliest and latest possible repayment date is used; if a call of the issue is strong probability, the yield to the earliest possible call date applies. If drawings by lot and repurchases are possible (e.g. DM foreign issues), the average due date should be used for prices below par.

The conversion price is the price which an investor must pay for a share if he buys a convertible bond at par first and later converts it into shares. In some, rather rare cases, the investor must also make a payment on conversion, or he receives a payment. Such special features must be noted in the prospectus for the convertible bond issue.

                                      Nominal Value of Convertible Bond

Conversion Price  =  --------------------------------------------------------  +  /  -  Payment per Share

                                      Number of Shares per Convertible Issue

In order to protect present shareholders, at least partly, against a price decline of their shares, the conversion price at the time of the issue is somewhat  above the stock exchange price of the share (conversion premium).

For the same reason, it is an advantage for purchasers of convertible bonds if the loan terms include an automatic adjustment of the conversion price to possible later capital increases or splits (watering down safeguard).

The conversion cost price measures the acquisition price of the underlying share, in case the latter is acquired through the purchase of the convertible bond on the secondary market and the subsequent conversion. In this case, the investor must pay, besides the stock exchange price of the convertible bond, the accrued broken-period interest – which is lost on conversion – as well as make cash payments, if any are stipulated.

                                        Convertible Bond Price in Fr. +  Broken-Period Interest                                                           

                                                                                                                                             Payment

Conversion Cost Price = -------------------------------------------------------------------  + /-     per

                                                      Number of Shares per Convertible Issue
       Share

In this respect, the following applies:

                                                                                          Price of Convertible Bond in %

Price of Convertible Bond in Fr.  =  Face Value  *  --------------------------------------------

                                                                                                                   100

If an investor buys a convertible bond and wants to exchange it for shares, then the shares will cost – depending on issue terms and price development – more or less than those bought directly on the stock exchange price, expressed in %, is called conversion premium.

                                            Conversion Value  *  100

Conversion Premium  =  -------------------------------------  -  100

                                                    Share Price

The conversion premium can vary greatly, depending on the attractiveness of the related shares or the overall market; it is usually between 10% and 20%. If the conversion premium is low or negative, conversion will encounter no financial problem; the price of the convertible bond will then run parallel to the corresponding share prices. If the conversion premium is high, however, conversion is no longer attractive; the convertible bond will then act like a fixed- interest bond, whose price depends on the interest rate levels prevailing on the capital market.

A warrant issue contains a separate warrant, entitling the holder to purchase shares or participation certificates of the company concerned at afix price. This warrant can be used within a certain exercise period. In contrast to convertible issues, the fixed-interest part of a warrant issue remains intact even after the subscription right has been exercised. Occasionally, however , the remaining bond can be traded in at nominal value and is then voided, like a convertible bond on conversion. The value of a warrant, which can be traded on the stock exchange, is calculated as follows:

Value of Warrant = ( Stock Exchange Price – Subscription Price ) * Number of Shares per                

                                                                                                                               Warrant

In warrant issue, the investor can acquire shares or participation certificates of the company concerned at a fixed subscription price. Since this can be lucrative on price increases of the equities, securities which can be acquired through a warrant are normally more expensive than those bought directly on the stock exchange. The warrant premium indicates this surcharge on the stock exchange price in percent.

                                                         Price of Warrant

                                            --------------------------------------------- + Subscription Price

                                               Number of Shares per Warrant                                      

    Warrant Premium =     -------------------------------------------------- *  100                       - 100

                                                                 Share Price

Towards the end of the exercise period, the warrant premium falls to near zero, since the possibility of a price gain becomes continuously smaller and the warrant is worthless after the period expires.

 A price rise of the related equity paper leads to an increase in the price of the warrant and conversely. The relative fluctuations in the warrant price amount to a multiple of the fluctuations in the relative share or PC prices. This multiple is expressed by the leverage factor which produces the percentage price rise of the warrant  in the case of a 1% growth of the share or PC price. Since there is no direct connection between the warrant price and share price, the leverage factor connot be measured by a simple calculation. The following formula gives a fairly accurate estimate.

                                            Share Price  *  Number of Shares per Warrant

Leverage Factor  =  S  *  --------------------------------------------------------------

                                                                 Price of Warrant

                               Share Price

Here, S = -0.5 + ----------------------

                             Purchase Price

Applies to Share Price / Purchase Price proportions of less than 1.5

S = 1

For Share Price / Purchase Price proportions of more than 1.5

6.FOREIGN EXCHANGE PREC. METALS:

Foreign exchange rates are usually indicates as units of the local currency (e.g. Swiss francs) per 100 units of the foreigh currency. Exceptions are the U.S. dollar, the Canadian dollar, the British pound and a few other less common currencies. In these cases, the foreign exchange rate indicates the number of the currecy (e.g. Swiss francs) required for one unit of the foreign currency.

                                           Foreign Currency Amount  *  Foreign Exchange Rate

Swiss Franc Amount  =  ------------------------------------------------------------------------

                                                                              100*

                                                      Swiss Franc Amount  *  100

Foreign Currency Amount  =  ----------------------------------------

                                                        Foreign Exchange Rate

                                                Swiss Franc Amount  *  100*

Foreign Exchange Rate  =  -----------------------------------------

                                                 Foreign Currency Amount

1 for U.S.Dol. and British f

Foreign exchange rates are always listed from the point of view of the bank. The buying price means that the bank buys the currency in question from the customer at this price. The selling price. With the difference (= margin) between the two prices, the bank covers its costs in the foreign exchange bussiness.

A swap is a combined foreign currency transaction: spot purchase of foreign exchange with simultaneous forward sale, or vice versa. For example, a customer wants to buy forward dollars: the bank buys spot dollars and invests these on the Euromarket up to the due date. Since dollar interest rate are higher than Swiss franc interest rates, the investment yields an interest income. The bank passes this on to the customer in the form of a discount and thus of a lower rate. The situation is reversed for a forward sale: in buying the funds, the bank has to pay higher dollar interest rates; for the dollars, the bank can there for only offer the customer of a forward rate that is below the spot rate. These markdowns (swap income, swap costs) are calculated in simplified forms as follows:

                  Spot Rate *  Running Period in Days  *  ( Int. Rate Foreign  –  Int.Rate Swiss)

                                                                                               Currency                   Francs

Markdown = ---------------------------------------------------------------------------------------------

360 *  100 

The interest factor is not included in this simplified method; to obtain a precise result, the interest income would have to be calculated separately.

Costs or income of a swap transaction can be calculated for an entire year and expressed in percent. This annual interest rate is called swap rate.

                         Discount / Premium  *  360  *  100

Swap Rate = -------------------------------------------------------

                      Running Period in Days  *  Forward Rate 

If interest rates in the foreign currency are higher than in one’s own currency, it means that the forward rate has a discount. This is presently true of the Swiss franc vis-a-vis most foreign currencies. In the reverse case, i.e. if interest rates for investments in one’s own currency are higher than those for foreign currency investments, the forward rate has a premium.

Gold fineness is listed in thousandths of the weight. The highest technically possible fineness is 999.9. Since gold bars are never quite pure, their actual price is always somewhat lower than the gold market quotation.

                        Gold Price  *  Fineness

Actual Price = ----------------------------

                                    100

Since the gold price is given per kilogram and per ounce ( = 31.1035g), but gold bars can have any weight, this must be taken into account in the calculation. 

On the international precious metal markets, the price is usually quoted in dollars per ounce. But a Swiss buyer or seller is mostly interested in prices in Swiss francs per kilogram.

                                                       Price in $/Ounce * 1000 * Foreign Exchange Rate

Swiss Franc Price per Kilogram = ----------------------------------------------------------------

                                                                                    31.1035

7.INDEX:

An index measures various magnitudes (e.g. prices, sales, share price) in relation to a base period, with the level at the time of the base period equalling 100.

In the case of the Swiss index of consumer prices, for example, the price of a basket of goods and services, based on the consumer habits of 1000 households, was fixed at 100 in September 1977. If in October 1980, the same basket costs 1.095 times as much as in September 1977, then the price index went up to 109.5.

                        Magnitude Today  *  100

Index Today = -------------------------------

                        Magnitude in Base Period

Indexes can show time comparisons of quite different magnitudes (e.g. index of industrial production, index of wages, index of consumer prices...)

In practice, the percent change of the index in the course of time is usually of more interest than the index level today. The rate of change can be calculated as follows:


                                        Index Level Today

Percent Change =    ------------------------------- - 1      *  100  

                                   Index Level at One Time

The calculation is especially simple if the “Old Index Level” coincides with the base period = 100. Then one can calculate like this:
Index  *  Level Today – 100 = Percent Change.

The inflation rate is the percent change of the consumer price index.


                                            100 + Nominal Increase in %

Real Percent Change =    ------------------------------------      - 1       *  100

                                            100 + Inflation Rate in %

Bty the same method, called deflating, the real change in other magnitudes (e.g. exports, gross national product) can be calculated, with the price change of these magnitudes replacing the inflation rate in the formula. 

From time to time, indexes are revised and place on a new basis. Because consumer habits had changed and the basket of goods and services had to be adjusted to this by way of a different makeup and weighting, the old index of consumer price with a base period of 1939 was revised in 1966 and again in 1977. through these revisions, various indexes were created which started at 100 in 1966 and 1977 and are there fore no longer directly comparable with the old index. The following formula can be used to integrate the old index.

                                        Old Index in Period A

Old index in Period B = ---------------------------   *  New Index in Period B

                                        New Index in Period A

                                                                                                                      

                                             Constant Factor 

Purchasing power ( = value of money) is the real countervalue ( = value in goods) of a monetary unit. The purchasing power index always moves contrary to the price index: if prices rise, purchasing power drops and vice versa. If the purchasing power index in period A equals 100, the purchasing power index can be calculated for other periods as follows: 

                                                                         Price Index in Period A

Purchasing Power Index in Period B  =   -----------------------------------  *  100

                                                                        Price Index in Period B

The purchasing power index abroad indicates the value of the domestic currency in a foreign currency country at a certain time. The index starts at base period A = 100. The index level at another period B can be calculated as follows:

Purchasing Power          Foreign Exchange Rate in Period A  *  100                                                                       

Index Abroad in      =   ------------------------------------------------------------------------------

Period B                                                                                                      Inflation Abroad

                                       Foreign Exchange Rate in Period B  *     1 + -----------------------  

                                                                                                                                 100

                                                           Total of Prices of 30 Dow Jones Shares

Dow Jones Industrial Average =  --------------------------------------------------------------------------

                                                                                             1.11591
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