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Documentation Conventions

The documentation uses the typeface and keyboard conventions that appear below.

Typeface Conventions

Italics Indicates what to type at the keyboard, such as Type This. It also indicates the
text of a window's title bar.

ALL CAPS Indicates keystrokes to enter at the keyboard, such as ENTER or ESCAPE, and
also indicates Clarion Language keywords. For more information on these
keywords, see the Language Reference PDF.

Boldface Indicates commands or options from a pull down menu or text in a dialog
window.

COURI ER NEW Used for diagrams, source code listings, to annotate examples, and for examples
of the usage of source statements.

| Tip | |Nute:|

These graphics indicate information that is not immediately evident from the topic explanation.

Keyboard Conventions

F1 Indicates a keystroke. Press and release the F1 key.

ALT+X Indicates a combination of keystrokes. Hold down the alt key and press the x key, then
release both keys.
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Usage Conventions and Symbols

Symbols are used in the syntax diagrams as follows:

Symbol Meaning
[1 Brackets enclose an optional (not required) attribute or
parameter.
() Parentheses enclose a parameter list.

[ Vertical lines enclose parameter lists, where one, but only one,
of the parameters is allowed.

Coding example conventions used throughout this manual:

I F NOT SoneDat e 'l F and NOT are keywords
SoneDat e = TODAY() ! SoneDate is a data nane
END I TODAY and END are keywords

CLARION LANGUAGE KEYWORDS
Any word in “All Caps” is a Clarion Language keyword

DataNames Use mixed case with caps for readability
Comments Predominantly lower case

The purpose of these conventions is to make the code examples readable and clear.

Reference Iltem Format

Each procedure referenced in this manual is printed in UPPER CASE letters and are documented
with a syntax diagram, a detailed description, and source code examples.

The documentation format used in this book is illustrated in the syntax diagram on the following
page.
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KEYWORD (short description of intended use)

[label] KEYWORD( | parameterl |
| alternate |
| parameter |
| list |

[ parameter2])

KEYWORD A brief statement of what the KEYWORD does.

parameterl A complete description of parameterl, along with how it relates to parameter2
and the KEYWORD.

parameter2 A complete description of parameter2, along with how it relates to parameterl
and the KEYWORD. Because it is enclosed in brackets, [ ], it is optional, and
may be omitted.

alternate parameter list
A complete description of alternates to parameterl, along with how they relate to
parameter2 and the KEYWORD.

A concise description of what the KEYWORD does.

Return Data Type: The data type returned if the KEYWORD is a procedure.

Internal Formulas: The formulas used within the procedure or procedure.
Example:
Fi el dOne = FieldTwo + Fi el dThree ! Source code exanpl e

Fi el dThree = KEYWORD( Fi el dOne, Fi el dTwo) ! Comments follow the “!”
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Overview

Welcome to the Clarion Business Math Library for Clarion 6. It contains common
financial and statistical functions used in business applications. You can call these
functions from your Clarion programs, from either embedded source, or by using the
Code Templates.

Clarion has always had a special affinity for business applications--after all, the language
was designed from the ground up for business developers. As a development
environment, the one feature that's often drawn the most attention in this area is our
Binary Coded Decimal math support. By automatically using integer math for currency
calculations, we've insured an accuracy that other tools, which require floating point
conversions, can never achieve. We've always focused on tools and methods for helping
the business developer achieve higher productivity. It stands to reason that the first
module to extend the language for Clarion should be business oriented

You'll save time by calling a single function that you'd otherwise have to laboriously hand
code, operation by operation. How much time--you do the math!

Getting Started

The installation has registered two template classes: FINANCE.TPL and STATISTC.TPL.
Each of these contains an extension template that enables its associated code templates.

If you want financial functions in an application, add the Global Extension Template for
the Finance Template Class and use any of the Finance functions in your application
(either though source or a code template). If you want business statistics functions in an
application, add the Global Extension Template for the Statistics Template Class and use
any of the Statistics functions in your application.

See Adding Extension Templates to Your Application and Embedding Code Templates in
Your Application for details.

The Example Application demonstrates some of the many uses of these functions.
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About this Document

Introduction—this chapter—provides a general description of the Clarion Business Math Library,
and the procedure for installing it.

The Finance Library chapter provides a detailed discussion of the specific usage of each
procedure in the Finance Library.

The Business Statistics Library chapter provides a detailed discussion of the specific usage of
each procedure in the Business Statistics Library.

The Business Math Templates chapter tells you how to use the code templates provided with the
Business Math Library.

About the Business Math Library

The Clarion Business Math Library contains two components, the Finance Library and the
Business Statistics Library.

The Finance Library contains procedures and functions that allow you to perform financial
operations including amortization, cash flow analysis, interest calculations, and time value of
money computations.

The Business Statistics Library contains functions which allow you to perform statistical
operations on numeric data sets including such computations as mean, median, mode, variance,
standard deviation, linear regression, etc.

Each component comes with templates and prototypes that make the business math functions
very easy to implement within your Clarion applications.

In addition, an example application and dictionary is provided. The example application
demonstrates practical implementations of each of the functions and procedures in the Business
Math Library.



12 Business Math Library

Business Math Library Template Support

Complete Code template support for all of the Business Math procedures and functions is
provided. The Code templates self-document the use of the library operations. Also,
global Extension Templates automate the process of adding required MAP and Project
System entries to an application. Once the appropriate extension template is added, all
the code templates are available for use in any embed point.

To use the Finance Code templates, register the FINANCE.TPL file in the Clarion
Template Registry. FINANCE.TPL contains the Finance Template Class. To use the
Business Statistics Code Templates, register the STATISTC.TPL file in the Template
Registry. STATISTC.TPL contains the Statistics Template Class. Both .TPL files are
installed in the .\TEMPLATE subdirectory.

By registering the Business Math Library's Template files, the associated templates are
available to all of your applications.
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Business Math Library Hand-Code Support

While the #EXTENSION templates automatically handle project system and prototype
entries for your Application Generator projects, you must handle these entries for hand-
coded Clarion programs. First, include appropriate procedure and function prototypes in
your program's MAP structure. Second, add the appropriate library entries to your
program's project.

The prototypes for the Finance Library procedures and functions are in the
CWFINPRO.CLW file. The prototypes for the Business Statistics Library functions are in
the CWSTATPR.CLW file. Both files are installed in the ..\LIBSRC subdirectory.

Each of these files should be included in your program's MAP as follows:

VAP
b I other nmap entries
| NCLUDE("' CWFI NPRO. CLW) ! include Finance Library prototypes
| NCLUDE(' CWSTATPR. CLW ) ! include Business Statistics Library

pr ot ot ypes
b I other map entries
END

If you are using Statistics functions also include the data definition file after the
MAP...END:

| NCLUDE("' CWSTATDT. CLW ) ! include Business Statistics Library Defines

The Finance Library file set contains the following files:

C60FINx.LIB Standalone (Deploy with C60FINX.DLL)

C60FINXL.LIB Local Link

The Business Statistics Library file set contains the following files:

C60STATx.LIB Standalone (Deploy with C60STATx.DLL)

C60STATXL.LIB Local Link

The .LIB files are installed in the ..\LIB subdirectory; the .DLL files are installed in the
.\BIN subdirectory.

The BUSMATH.PR file (in the .\LIBSRC subdirectory) automatically includes the correct
business math libraries in your hand-coded project when added to your hand-coded
project as a Project to include. The BUSMATH.PR project includes the appropriate

Business Math Libraries based on the parent project's Target OS and Run-Time Library
settings.
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Using the Project Editor, the BUSMATH.PR file should be added to a program's project
under the Projects to include section as follows:

Including the BUSMATH.PR file in a Project
1. Load a project into the Project Editor.

2 Highlight Projects to include.
3. Press the Add File button.
4 Select the BUSMATH.PR file from the ..\LIBSRC subdirectory.
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Finance Library

Overview

This section provides a discussion of the purpose, components, and conventions of the
Finance Library, as well as a discussion and an example of the specific usage of each
procedure and function in the Finance Library.

The Finance Library contains procedures and functions which allow you to perform
financial operations including amortization, cash flow analysis, interest calculations, and
time value of money computations.

Finance Library Components

Provided with the Finance Library are prototypes, code templates, and examples that
simplify the implementation of the Finance functions into your application or project.

The Finance Library components (files) are:

..\LIB\C60FINXL.LIB
Finance objects that link into your executable.

...\BIN\C60FINx.DLL
Finance procedures and functions.

...\LIB\C60FINx.LIB
Finance stub file for resolving link references to functions in C60FINx.DLL.

..\TEMPLATE\FINANCE.TPL

Finance Library templates. The templates self-document the use of the library functions
and procedures. The templates must be registered before they can be used in your
application.

..\LIBSRC\CWFINPRO.CLW
Prototypes for the Finance procedures and functions.

..\LIBSRC\BUSMATH.PR

Automatically includes the correct business math libraries in your project. In a hand-
coded project, insert it as a Project to include. In an .APP, the Global Extension
Templates automatically include this file in your project.. The BUSMATH.PR project
includes the appropriate Business Math Libraries based on the parent project's Target
OS and Run-Time Library settings.
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Finance Library Conventions

Parameters

Even though most of the Finance function and procedure parameters are declared as
data types other than DECIMAL (in CWFINPRO.CLW), the parameter values are
immediately assigned internally to DECIMAL variables of the appropriate magnitude. All
calculations within the Finace Library use DECIMAL variables, most of which are defined
as DECIMAL(31,15) to provide an equal bias to both sides of the decimal point.

All Finance function return values are DECIMAL values passed back through a REAL
(return declaration) resulting in no loss of precision if directly assigned to a DECIMAL
variable. Whereever return parameters are passed into the procedures (AMORTIZE, IRR,
NPV, etc.) they are declared as DECIMAL.

This prototype strategy is applied to enable flexible use of the Finance operations while
maintaining the desired feature of using Binary Coded Decimal (Base 10) math (also
called BCD math).

Rounding

With functions and procedures that return REALs, we recommend that you round off
these returned values to the desired magnitude. In Clarion, REAL values can be rounded
several ways.

1. Use DECIMAL variables declared to the required precision when performing
finance operations, and rounding is automatic.
2. Use Clarion's ROUND function.

Use Clarion's built in data type conversion.

4. Move the REAL to a generic string variable, then format the string. Again,
rounding occurs automatically.
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Sign Conventions

In the time value of money functions, the amortization procedure, and the cash flow
analysis functions that follow, plus signs (+) or minus signs (-) are required to indicate
payment receipts and payment outlays respectively.

The need for a sign convention arises because the functions and procedures are used for
both loan repayment and savings scenarios. When considering this, the following rules

apply:

If the present value is less than the future value, payments are positive, and
conversely, if the present value is greater than the future value, payments are
negative.

Of course, how you display these values is up to you. For example, in the sample
program for amortization, the loan amounts and payment amounts are displayed as
entered--with prepended plus (+) or minus (-) signs. You may want to display negative
values in red, enclosed in parentheses, or with no indication of the sign at all.
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Procedures

AMORTIZE (amortize loan for specific number of payments)

AMORTIZE(balance,rate,payment,totalpayments,principal,interest,endbalance)

AMORTIZE

balance

rate

payment

totalpayments

principal

interest

endbalance

Calculates principal, interest, and remaining balance for a payment or
payments.

A numeric constant or variable containing the loan balance.

A numeric constant or variable containing the periodic interest rate
applied for a single period.

A numeric constant or variable containing the desired payment (a
negative number).

A numeric constant or variable containing the number of payments to
amortize.

The label of a DECIMAL variable to receive the portion of the payment(s)
applied to pay back the loan (a negative number).

The label of a DECIMAL variable to receive the portion of the payment(s)
applied towards loan interest (a negative number).

The label of a DECIMAL variable to receive the remaining loan balance.

The AMORTIZE procedure shows precisely which portion of a loan payment, or
payments, constitutes interest and which portion constitutes repayment of the principal
amount borrowed. The computed amounts are based upon a loan balance (balance), a
periodic interest rate (rate), the payment amount (payment) and the number of payments
(totalpayments). The remaining balance (endbalance) is also calculated.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

The return parameters principal, interest, and endbalance must be DECIMAL
values (passed by value).

Internal Formulas:

PRINCIPAL = payment + {balance * rate)
INTEREST = payment - principal

ENDINGBALANCE =

balance + principal
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Example:

Pri nci pal DECI MAL( 18, 2)
I nt er est DECI MAL( 18, 2)
Endi ngBal ance DECI MAL( 18, 2)

CODE

Begi nni ngBal ance = LoanAnount
Period# = 1

LOOP Ptr# = Period# TO Tot al Peri ods

I'Set first begi nning bal ance
IBegin with the first period
I Loop through the periods

AMORTI ZE( Begi nni ngBal ance, Mont hl yRat e, Paynent, 1, |

Princi pal , I nt erest Amount , Endi ngBal ance)

Q Bal ance = Begi nni ngBal ance
Q Paynent = Paynent * (-1)
Q Principal = Principal * (-1)

QlInterest = InterestAmount * (-1)

Q NewBal ance = Endi ngBal ance
IF Ptr# = Total Peri ods|
AND Endi ngBal ance < 0
Q Princi pal += Endi ngBal ance
Q Paynent += Endi ngBal ance
Q NewBal ance = 0.0
END
Endi ngBal ance = Q NewBal ance
ADD( Anorti zeQue)
Begi nni ngBal ance = Endi ngBal ance
Total Interest += Q Interest
END

lAnortize 1 paynent

I Show t he begi nni ng bal ance
.. the paynent anount
I..anpbunt applied to principal
I..anount applied to interest
I...endi ng bal ance

I'Nf last period

l'and bal ance went negative
I'adj ust princi pal downward
land al so the paynent

l'and make the bal ance zero.

I Save the endi ng bal ance

IAdd all period values to Q

I Make a new begi nni ng bal ance
I Add up total interest

I End | oop
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APR (annual percentage rate)

APR(rate,periods)

APR  Returns the effective annual interest rate.
rate A numeric constant or variable containing the contracted interest rate.

periods A numeric constant or variable containing the number of compounding periods
per year.

The APR function determines the effective annual rate of interest based upon the
contracted interest rate (rate) and the number of compounding periods (periods) per year.
For example, periods = 2 results in semi-annual compounding. The contracted interest
rate is a "non-compounded annual interest rate."

Return DataType: DECIMAL

Internal Formulas:

rateperiuﬂs
APR = {1 + pe—riﬁl_s:' -1

Example:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100) ! Setup Variables
Real Rat e = InterestRate / 100

Annual Rat e = APR( Real Rat e, Peri odsPer Year) I Call APR

Annual Rate *= 100 ! Nornalize Results
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COMPINT (compound interest)

COMPINT (principal,rate,periods)

COMPINT Computes total compounded interest plus principal.

principal A numeric constant or variable containing the beginning balance, initial
deposit, or loan.

rate A numeric constant or variable containing the applied interest rate for the
given time frame.

periods A numeric constant or variable containing the number of compounding
periods per year.

The COMPINT function computes total interest based on a principal amount (principal),
an applied interest rate (rate), plus the number of compounding periods (periods). The
computed amount includes the original principal plus the compound interest earned.
Periods specify the number of compounding periods. For example, periods = 2 results in
semi-annual compounding.

Applied interest rate may be calculated as follows:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)
Appl i edRat e = PeriodicRate * Total Peri ods

Return Data Type: DECIMAL

Internal Formulas:

periods

= R rate
COMPOUND INTEREST = Principal * {1 + periods:'

Example:

CASE FI ELD()
OF ?CK
CASE EVENT()
OF EVENT: Accept ed
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100) I Setup Vari abl es
Actual Rate = PeriodicRate * Total Peri ods
Conpoundl nt erest = COWPI NT(Pri nci pal , Actual Rat e, Total Periods) ! Call COWPI NT
DO SyncW ndow
END
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CONTINT (continuous compounding interest)

CONTINT(principal,rate)

CONTINT Computes total continuously compounded interest.

principal A numeric constant or variable containing the beginning balance, initial
deposit, or loan.

rate A numeric constant or variable containing the applied interest rate for the
given time frame.

CONTINT computes total continuously compounded interest based on a principal amount
(principal) and an applied interest rate (rate). The returned amount includes the original
principal plus the interest earned. Applied interest rate may be calculated as follows:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)
AppliedRate = PeriodicRate * Total Peri ods

Return Data Type: DECIMAL

Internal Formulas:
rate

CONTINUOUS COMPOUND INTEREST = Principal * e

where e = base of natural logarithm (2.71828...).

Example:

Periodi cRate = Annual InterestRate / (PeriodsPerYear * 100) !Setup Variables
Actual Rate = PeriodicRate * Total Peri ods
Cont i nuousl nt er est Amount = CONTI NT( Pri nci pal , Act ual Rat e) I'Cal | CONTI NT
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DAYS360 (days difference based on 360-day year)

DAYS360(startdate,enddate)

DAYS360 Computes the difference in days, between two given dates.
startdate A numeric constant or variable containing the beginning date.
enddate A numeric constant or variable containing the ending date.

DAYS360 determines the number of days difference between a beginning date
(startdate) and an ending date (enddate), based on a 360-day year (30 day month). Both
date parameters MUST contain Clarion standard date values.

Return Data Type: LONG

Internal Formulas:

DAYS DI FFERENCE = endi ng date - begi nning date
where:

endi ng date = 360(year) + 30(nonth) + z
z =30 if ending date = 31 and begi nning date > 29
z = ending date if ending date <> 31 and begi nning date < 29

and:

begi nni ng date = 360(year) + 30(nobnth) + z
z = 30 if beginning date = 31
z = beginning date if beginning date <> 31

Example:

DaysDi f f erence = DAYS360( St art Dat e, EndDat e)
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FV (future value)

FV(presentvalue,periods,rate,payment)

FV Computes the future value of an investment plus an income stream.

presentvalue A numeric constant or variable containing the present value of the
investment.

periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.

rate A numeric constant or variable containing the periodic interest rate.

payment A numeric constant or variable containing the periodic payment.

FV and PREFV determine the future value of an initial amount (presentvalue) plus an
income stream. The income stream is defined as the total number of periods (periods),
the periodic interest rate (rate), and a payment amount (payment). If payments occur at
the beginning of each period, use the PREFV function, which takes into account the
added interest earned on each period's payment.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Return Data Type: DECIMAL

Internal Formulas:

periods int {periods
F¥ = PresentValue(l + rate) + payment (1 + r?‘:;?:e ]')

where int(periods) is the integer portion of the periods parameter.

Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Fut ur evVal ue = PREFV(Present Val ue, Tot al Peri ods, Peri odi cRat e, Paynent)
ELSE

Fut ureVal ue = FV(Present Val ue, Tot al Peri ods, Peri odi cRat e, Payrment )
END
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PREFV (future value with prepayment)

PREFV(presentvalue,periods,rate,payment)

PREFV Computes the future value of an investment plus an income stream.

presentvalue A numeric constant or variable containing the present value of the

investment.
periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.
rate A numeric constant or variable containing the periodic interest rate.
payment A numeric constant or variable containing the periodic payment.

FV and PREFV determine the future value of an initial amount (presentvalue) plus an
income stream. The income stream is defined as the total number of periods (periods),
the periodic interest rate (rate), and a payment amount (payment). If payments occur at
the beginning of each period then use the PREFV function, which takes into account the
added interest earned on each period's payment.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Return Data Type: DECIMAL

Internal Formulas:

periods (1 + rat'iergt(peri_udsf
PREFV = Present¥alue(l + rate) + payment{l+rate) rate
where int(periods) is the integer portion of the periods parameter.
Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Fut ureVal ue = PREFV(Present Val ue, Tot al Peri ods, Peri odi cRat e, Paynent)
ELSE

Fut ureVal ue = FV(Present Val ue, Tot al Peri ods, Peri odi cRat e, Paynent)
END
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IRR (internal rate of return)

IRR(investment,cashflows,periods,rate)

IRR Computes the internal rate of return on an investment.

investment A numeric constant or variable containing the initial cost of the
investment (a negative number).

cashflows]] A single dimensioned DECIMAL array containing the amounts of money
paid out and received during discrete accounting periods.

periods[] A single dimensioned DECIMAL array containing period numbers
identifying the discrete accounting periods in which cash flows occurred.

rate A numeric constant or variable containing the desired periodic rate of
return.

IRR determines the rate of return on an investment (investment). The result is computed
by determining the rate that equates the present value of future cash flows to the cost of
the initial investment. The cashflows parameter is an array of money paid out and
received during the course of the investment. The periods parameter is an array which
contains the period number in which a corresponding cash flow occurred. The desired
periodic rate of return (rate) for the investment is also specified. Investment should
contain a negative number (a cost).

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Cashflows and periods MUST both be DECIMAL arrays of single dimension and
equal size. The last element in the periods array MUST contain a zero to terminate
the IRR analysis.

Return Data Type: DECIMAL

Internal Formulas:

0=

cash flows[1] 4 cash flows[2]

: _ 4 cash ﬂowsrn_1 + investment
periods[1] periods[2] periodsIn]

{1 + rate) {1 + rate) {1 + rate)

The IRR function performs binary search iterations to home in on the return value. If more
than 50 such iterations are required, a value of zero is returned.
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Example:
CashFl ows DECI MAL( 18, 2), DI M 1000)
CashFl owPer i ods DECI MAL(4), DI M 1000)
| nvest ment Anount DECI MAL( 18, 2)
Desi redl nt er est Rat e DECI MAL( 31, 15)
Ret urn DECI MAL( 10, 6)

| nvest ment Tr ansacti ons Fl LE, DRI VER(' TOPSPEED ), |
NAME( ' busmat h\'! | nvest nent Transacti ons' ), PRE(| NV) , CREATE, THREAD
Keyl dPer i odNunber KEY( 1 NVTRN: 1 d, | NVTRN: Peri odNunber ), NOCASE, PRI MARY

Not es MEMO( 1024)
Record RECORD, PRE()
I d DECI MAL( 8)
Per i odNunber DECI MAL( 8)
Dat e ULONG
Type STRI NG 20)
Amount DECI MAL( 16, 2)
END

END

CODE

CLEAR( CashFI ows)

CLEAR( CashFl owPer i ods)
CLEAR( | nvest nent Anount)
CLEAR( TRANSACTI ON: RECORD)

linitialize queue
linitialize queue

linitialize record buffer

Desiredl nterest Rate = | NV: Nom nal ReturnRate / (100 * | NV: Peri odsPer Year)

transcnt# = 0
TRANSACTION: Id = INV: I d
TRANSACTI ON: Peri odNunber = 0

SET( TRANSACTI ON: Keyl dPer i odNurber , TRANSACTI ON: Keyl dPeri odNunber) ! positionfile

LOOP
NEXT( | nvest nent Transacti ons)

I'prine record buffer

Iloop for all transactions
I'read next record

| F ERRORCODE() OR TRANSACTION:1d NOT = INV:1d !if no nore transactions

BREAK
ELSE
transcnt# += 1

I break froml oop
lel se process transaction

CashFl ows[ t ranscnt #]

= TRANSACTI ON: Anrpunt

CashFl owPer i ods[ transcnt #]

= TRANSACTI ON: Per i odNunber

END I endel se process transaction
END l'endl oop all transactions
Return = | RR(I nvest nent Anount , CashFl ows, CashFl owPer i ods, Desi r edl nt er est Rat e)
Return *= (100 * INV: PeriodsPerYear) !normalize IRR to percent
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NPV (net present value)

NPV(investment,cashflows,periods,rate)

NPV  Computes net present value of an investment.

investment A numeric constant or variable containing the initial cost of the
investment (a negative number).

cashflows]] A single dimensioned DECIMAL array containing the amounts of money
paid out and received during discrete accounting periods.

periods[] A single dimensioned DECIMAL array containing period numbers
identifying the discrete accounting periods in which cash flows occurred.

rate A numeric constant or variable containing the desired periodic rate of
return.

NPV determines the viability of an investment proposal by calculating the present value
of future returns, discounted at the marginal cost of capital minus the cost of the
investment (investment). The cashflows parameter is an array of money paid out and
received during the course of the investment. The periods parameter is an array which
contains the period number in which a corresponding cash flow occurred. The desired
periodic rate of return (rate) for the investment is also specified. Investment should
contain a negative number (a cost).

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Cashflows and periods MUST both be DECIMAL arrays of single dimension and
equal size. The last element in the periods array MUST contain a zero to terminate
the NPV analysis.

Return Data Type: DECIMAL

Internal Formulas:

npy — cash flows[] + cash flows[2] , , cash flowsInl .. . cciment

eriods[1] eriuds[Zi eriodz[n]
{1+ r‘att:a)Fl {1+ rate)p {1+ rate)p
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Example:
CashFl ows DECI MAL( 18, 2), DI M 1000)
CashFl owPer i ods DECI MAL(4), DI M 1000)
| nvest ment Anount DECI MAL( 18, 2)
Desi redl nt er est Rat e DECI MAL( 31, 15)
Net Val ue DECI MAL( 18, 2)

I nvest ment Tr ansacti ons FI LE, DRI VER(' TOPSPEED ), |
NAME( ' busmat h\ ! | nvest nent Transacti ons' ), PRE(| NV) , CREATE, THREAD
Keyl dPeri odNunber  KEY( | NVTRN: I d, | NVTRN: Per i odNunber) , NOCASE, PRI MARY

Not es MEMO( 1024)
Record RECORD, PRE()
I d DECI MAL( 8)
Per i odNunber DECI MAL( 8)
Dat e ULONG
Type STRI NG 20)
Amount DECI MAL( 16, 2)
END
END
CODE
CLEAR( CashFl ows) linitialize queue
CLEAR( CashFl owPer i ods) linitialize queue
CLEAR( | nvest nent Anount)
CLEAR( TRANSACT! ON: RECORD) linitialize record buffer

Desiredl nterest Rate = | NV: Nom nal ReturnRate / (100 * | NV: Peri odsPer Year)
transcnt# = 0

TRANSACTION: Id = INV: I d I'prime record buffer

TRANSACTI ON: Peri odNunber = 0

SET( TRANSACTI ON: Keyl dPer i odNurber , TRANSACTI ON: Keyl dPeri odNunber) ! positionfile

LOOP 'l oop for all transactions
NEXT( | nvest nent Tr ansact i ons) Iread next record
| F ERRORCODE() OR TRANSACTION:1d NOT = INV:1d !if no nore transactions
BREAK I'break froml oop
ELSE lel se process transaction

transcnt# += 1
CashFl ows[transcnt#] = TRANSACTI ON: Anount
CashFl owPeri ods[transcnt #] = TRANSACTI ON: Peri odNunber
END I'endel se process transaction
END l'endl oop all transactions
Net Val ue = NPV( | nvest nent Anount , CashFl ows, CashFl owPer i ods, Desi r edl nt er est Rat e)
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PERS (periods of annuity)

PERS(presentvalue,rate,payment,futurevalue)

PERS Computes the number of periods required to reach a targeted future
value.

presentvalue A numeric constant or variable containing the present value of the

investment.
rate A numeric constant or variable containing the periodic rate of return.
payment A numeric constant or variable containing the periodic payment.
futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PERS determines the number of periods required to reach a desired amount
(futurevalue) based upon a starting amount (presentvalue), a periodic interest rate (rate),
and a payment amount (payment). If payments occur at the beginning of each period,
use the PREPERS function, which takes into account the added interest earned on each
period's payment.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL
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Internal Formulas:

frac{periods) 1- 1+rafg (-periods) int{-periods)
0 = presentvalue(l+rate) + payment rate - futurevalue(l+rate)

where frac(periods) is the fractional portion of the periods parameter and
where int{periods) is the integer portion of the periods parameter.

If the payment parameter is omitted or 0, then

_  Jlog({futurevaluefpresentvalue
PERS = log{l + rate)

If the futurevalue parameter is omitted or 0, then
log{l - (rate * Presentvaluey,

PERS = -payment
Tog{l + rate)}

If the presentvalue parameter is omitted or 0, then

logirate * presentval uey
PERS = payment
Tog{l + rate)

The PERS function performs binary search iterations to home in on the periods value. If
more than 50 such iterations are required, a value of zero is returned.

Example:

Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)

| F Ti meCf Paynment = ' Begi nni ng of Peri ods'

Tot al Peri ods = PREPERS( Present Val ue, Peri odi cRat e, Paynent, Fut ur eVal ue)
ELSE

Tot al Peri ods = PERS( Present Val ue, Peri odi cRat e, Paynent , Fut ur eVal ue)
END
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PREPERS (periods of annuity with prepayment)

PREPERS(presentvalue,rate,payment,futurevalue)

PREPERS Computes the number of periods required to reach a targeted future
value.

presentvalue A numeric constant or variable containing the present value of the

investment.
rate A numeric constant or variable containing the periodic rate of return.
payment A numeric constant or variable containing the periodic payment.
futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PREPERS determines the number of periods required to reach a desired amount
(futurevalue) based upon a starting amount (presentvalue), a periodic interest rate (rate),
and a payment amount (payment). If payments occur at the end of each period, use the
PERS function, which calculates interest accordingly.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL
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Internal Formulas:

frac(periods) 1-{1+rate nt(-periods) int(-periods)
0 = presentvalue(l+rate) + payment(li+rate) rate - futurevalue(l+rate)

where frac(periods) is the fractional portion of the periods parameter and
where int{periods) is the integer portion of the periods parameter.

If the payment parameter is omitted or 0, then

_ log{futurevalue/presentvalue)
PREPERS = Tog(l + rate)

If the fufurevalue parameter is omitted or 0, then

_ rate * presentvalue
PREPERS = log(1 (f I+rate) -payment ))

Tog{l + rate)

If the presentvalue parameter is omitted or 0, then

rate futurevalue
pREPERS — 03¢ Tratey * * { “payment - * 1))

Tog({l + rate)

The PREPERS function performs binary search iterations to home in on the periods
value. If more than 50 such iterations are required, a value of zero is returned.

Example:

Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)

| F Ti meOf Payment = ' Begi nni ng of Periods

Tot al Peri ods = PREPERS( Pr esent Val ue, Peri odi cRat e, Paynent , Fut ur eVal ue)
ELSE

Tot al Peri ods = PERS(Present Val ue, Peri odi cRat e, Paynent, Fut ur eVal ue)
END
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PMT (payment of annuity)

PMT (presentvalue,periods,rate,futurevalue)

PMT Computes the payment required to reach a targeted future value.

presentvalue A numeric constant or variable containing the amount of the present
value of the investment.

periods A numeric constant or variable containing the number of periods in which
a payment is made.

rate A numeric constant or variable containing the periodic rate of return.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.
PMT determines the payment required to reach a desired amount (futurevalue) based
upon a starting amount (presentvalue), a total number of periods (periods), and a periodic
interest rate (rate). If payments occur at the beginning of each period then use the
PREPMT function, which takes into account the added interest earned on each period's
payment.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL
Internal Formulas:
int{-periods) frac{periods)
— futurevalue{ltrate - presentvalue(ltrate
pMT = fut lue(1l+rate) tvalue(l+rate)
1- :l_lfate:'int(—per'iuds)

rate

where frac(periods) is the fractional portion of the periods parameter and
where int(periods) is the integer portion of the periods parameter.

Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Paynent = PREPMT( Present Val ue, Tot al Peri ods, Peri odi cRat e, Fut ur eVal ue)
ELSE
Paynent = PMI( Present Val ue, Tot al Peri ods, Peri odi cRat e, Fut ur eVal ue)
END
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PREPMT (payment of annuity with prepayment)

PREPMT (presentvalue,periods,rate,futurevalue)

PREPMT Computes the payment required to reach a targeted future value.

presentvalue A numeric constant or variable containing the amount of the present
value of the investment.

Periods A numeric constant or variable containing the number of periods in which
a payment is made.

rate A numeric constant or variable containing the periodic rate of return.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PREPMT determines the payment required to reach a desired amount (futurevalue)
based upon a starting amount (presentvalue), a total number of periods (periods), and a
periodic interest rate (rate). If payments occur at the end of each period then use the
PMT function, which calculates interest accordingly.

Periodic rate may be calculated as follows:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL
int({-periods} frac{periods)
PREPMT = futurevalue(l+rate) - presentvalue{l+rate)
(1+rate) 1- [1+ratej'int(—per'inds)
rate

Internal Formulas:
where frac(periods) is the fractional portion of the periods parameter and
where int(periods) is the integer portion of the periods parameter.

Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meOf Paynment = ' Begi nni ng of Peri ods'
Paynment = PREPMT( Present Val ue, Tot al Peri ods, Peri odi cRat e, Fut ur eVal ue)
ELSE
Paynent = PMI( Present Val ue, Tot al Peri ods, Peri odi cRat e, Fut ur eVal ue)
END
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PV (present value)

PV(periods,rate,payment,futurevalue)

PV Computes the present value required to reach a targeted future value.

periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.

rate A numeric constant or variable containing the periodic rate of return.

payment A numeric constant or variable containing the periodic payment amount.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PV determines the present value required today to reach a desired amount (futurevalue)
based upon the total number of periods (periods), a periodic interest rate (rate), and a
payment amount (payment). If payments occur at the beginning of each period then use
the PREPV function, which takes into account the added interest earned on each period's
payment.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

frac{-periods) -periods
{1t+rate) - {1trate)
rate

-periods
PV = futurevalue(l+rate) - payment:

where frac(periods) is the fractional portion of the periods parameter.

Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Present Val ue = PREPV( Tot al Peri ods, Peri odi cRat e, Paynent, Fut ur eVal ue)
ELSE

Present Val ue = PV(Tot al Peri ods, Peri odi cRat e, Paynent , Fut ur eVal ue)
END
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PREPV (present value with prepayment)

PREPV(periods,rate,payment,futurevalue)

PREPV Computes the present value required to reach a targeted future value.

periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.

rate A numeric constant or variable containing the periodic rate of return.

payment A numeric constant or variable containing the periodic payment amount.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PREPV determines the present value required today to reach a desired amount
(futurevalue) based upon the total number of periods (periods), a periodic interest rate
(rate), and a payment amount (payment). If payments occur at the end of each period
then use the PV function, which calculates interest accordingly.

Periodic rate may be calculated as follows:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

-periods fral::(_—per"iuds) -periods
PREPY = futurevalue{l+rate) - payment(1+rate)':1+raterz'ate (1+rate

where frac(periods) is the fractional portion of the periods parameter.

Example:
Peri odi cRate = Annual Rate / (PeriodsPerYear * 100)
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Present Val ue = PREPV( Tot al Peri ods, Peri odi cRat e, Paynent, Fut ur eVal ue)
ELSE

Present Val ue = PV(Tot al Peri ods, Peri odi cRat e, Paynent, Fut ur eVal ue)

END
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RATE (rate of annuity)

RATE(presentvalue,periods,payment,futurevalue)

RATE Computes the periodic interest rate required to reach a targeted future
value.

presentvalue A numeric constant or variable containing the present value of the
investment.

periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.

payment A numeric constant or variable containing the periodic payment amount.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

RATE determines the periodic interest rate required to reach a desired amount
(futurevalue) based upon a starting amount (presentvalue), the total number of periods
(periods), and a payment amount (payment). If payments occur at the beginning of each
period then use the PRERATE function, which takes into account the added interest
earned on each period's payment.

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL

Internal Formulas:
frac{periods) _ _ int(-periods) int{-periods)
O=presentvalue{l+rate) + payment 1—,%1- futurevalue{l+rate)
where frac(periods) is the fractional portion of the periods parameter and

where int(periods) is the integer portion of the periods parameter.

If the payment parameter is omitted or 0, then

futureval utl-::'rperiDds
RATE = ( presentvalue Y- 1




Finance Library 39

The RATE function performs binary search iterations to home in on the interest rate
value. If more than 50 such iterations are required, RATE returns a value of zero.

Example:
| F Ti meCf Paynment = ' Begi nni ng of Peri ods'
Annual Rat e = PRERATE( Pr esent Val ue, Tot al Peri ods, Paynment, Fut ur eVal ue)
Annual Rate *= (Peri odsPerYear * 100)
ELSE
Annual Rat e = RATE( Present Val ue, Tot al Peri ods, Paynent, Fut ur eVal ue)
Annual Rate *= (PeriodsPerYear * 100)
END
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PRERATE (rate of annuity with prepayment)

PRERATE(presentvalue,periods,payment,futurevalue)

PRERATE Computes the periodic interest rate required to reach a targeted future
value.

presentvalue A numeric constant or variable containing the present value of the
investment.

periods A numeric constant or variable containing the number of periods in which
a cash flow occurred.

payment A numeric constant or variable containing the periodic payment amount.

futurevalue A numeric constant or variable containing the amount of the desired or

targeted future value of the investment.

PRERATE determines the periodic interest rate required to reach a desired amount
(futurevalue) based upon a starting amount (presentvalue), the total number of periods
(periods), and a payment amount (payment). If payments occur at the end of each period
then use the RATE function, which calculates interest accordingly.

If the present value is less than the future value (annuities), payments are positive,
and conversely, if the present value is greater than the future value (loans),
payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

frac{periods) 1-{1+rate int(-periods) int({-periods)
O=presentval ue(1+rate)+payment(l+rate)—$.Fl—futur‘eva] ueil+rate)

where frac(periods) is the fractional portion of the periods parameter and
where int(periods) is the integer portion of the periods parameter.

If the payment parameter is omitted or 0, then

1fperiods

futurevalue
PRERATE = (presentvalue ) - 1
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The PRERATE function performs binary search iterations to home in on the interest rate
value. If more than 50 such iterations are required, RATE returns a value of zero.

Example:

| F Ti meCf Paynment = ' Begi nni ng of Peri ods'

Annual Rat e = PRERATE( Pr esent Val ue, Tot al Peri ods, Payment , Fut ur eVal ue)
Annual Rate *= (Peri odsPerYear * 100)

ELSE

Annual Rat e = RATE( Present Val ue, Tot al Peri ods, Paynent, Fut ur eVal ue)
Annual Rate *= (Peri odsPerYear * 100)

END



42 Business Math Library

SIMPINT (simple interest)

SIMPINT (principal,rate)

SIMPINT Returns simple (uncompounded) interest.

principal A numeric constant or variable containing the beginning balance, initial
deposit, or loan.

rate A numeric constant or variable containing the simple or contract interest
rate.

SIMPINT determines an interest amount based solely on a given amount (principal) and
the simple interest rate (rate). The amount returned ONLY reflects interest earned.

Return Data Type: DECIMAL

Internal Formulas:

SI MPLE | NTEREST = principal * rate

Example:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100) !Set up variables

Actual Rate = Periodi cRate * Total Peri ods
Si npl el nt er est Amount = SI MPI NT( Pri nci pal , Act ual Rat e) I'Call SIMPINT
Si npl el nt er est Amount += Pri nci pal 'Add in principal
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Business Statistics Library

Overview

This section provides a discussion of the purpose and components of the Business
Statistics Library, as well as a discussion and an example of the specific usage of each
function in the Business Statistics Library.

The Business Statistics Library contains functions which allow you to perform statistical
operations including the calculation of means, medians, standard deviations, factorials,
etc.

Business Statistics Library Components

Provided with the Business Statistics Library are prototypes, code templates, and
examples that simplify the implementation of the Business Statistics functions into your
application or project.

The Business Statistics Library components (files) are:

..\LIB\C60STATXL.LIB
Business Statistics objects that link into your executable.

...\BIN\C60STATx.DLL
Business Statistics functions.

...\LIB\C60STATx.LIB
Business Statistics stub file for resolving link references to functions in C60STATx.DLL.

.\TEMPLATE\STATISTC.TPL
Business Statistics Library templates. The templates self-document the use of the library
functions. The templates must be registered before they can be used in your application.

..\LIBSRC\CWSTATPR.CLW
Prototypes for the Business Statistics functions.

..\LIBSRC\CWSTATDT.CLW
TYPE definitions for QUEUES passed to Business Statistics functions.

..\LIBSRC\BUSMATH.PR

Automatically includes the correct business math libraries in your project. In a hand-
coded project, insert it as a Project to include. In an .APP, the Global Extension
Templates automatically include this file in your project. The BUSMATH.PR project
includes the appropriate Business Math Libraries based on the parent project's Target
OS and Run-Time Library settings.
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Business Statistics Procedures

FACTORIAL (factorial of a number)

FACTORIAL (number)

FACTORIAL Computes the factorial of a number.

number A numeric constant or variable containing a positive integer value.

The FACTORIAL function implements the standard factorial formula. For example, if the
number provided is 5 then the function returns the value of: (1 x 2 x 3 x 4 x 5) =120.

Return DataType: REAL
Example:
X =25

Factorial O X = FACTORI AL( X) Icall FACTORI AL
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FREQUENCY (frequency count of an item in a set)
FREQUENCY (dataset,searchvalue)

FREQUENCY Counts the number of instances of a particular value within a numeric
set.

dataset The label of a QUEUE with its first component field defined as a REAL.

searchvalue A numeric constant or variable containing the value to search for in the
QUEUE.

FREQUENCY counts the number of instances of a particular value (searchvalue) within a
numeric set (dataset). The function operates on the numeric set defined by all the entries
in the first component of the designated QUEUE (dataset).

For example, given the data set: [1,2,2,3,4,5] and the search value 2, the function would
return a frequency count of 2.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X QUEUE, PRE()
X REAL
END

FrequencyOf X REAL
Sear chVal ue REAL(1)

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:|Id NOT = STA: Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

FrequencyOf X = FREQUENCY( St at Set X, SearchVal ue) !call FREQUENCY to search Q
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LOWERQUARTILE (lower quartile value of a set)

LOWERQUARTILE(dataset)

LOWERQUARTILE Returns the median of the lower half of an ordered numeric data
set.

dataset The label of a QUEUE with its first component field defined as a
REAL.

LOWERQUARTILE computes a value such that at most 25% of a numeric set's values

are less than the computed value, and at most 75% of the set's values are greater than

the computed value. The function operates on the numeric set defined by all the entries

in the first component of the designated QUEUE (dataset). For example, given the data

set: [1,2,3,4,5,6,7,8] the lower quartile value is 2.5.

In general, the LOWERQUARTILE function is only meaningful when the number of
elements in the data set is large (ie. greater than 20).

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set X QUEUE, PRE()
X REAL
END

Lower Quartil eOF Set REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA:Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNurnber , STADAT: Keyl dl t emNunber !position file pointer

LOCOP Il oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
St at Set X: X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

Lower Quartil eCf Set = LOMNERQUARTI LE( St at Set X) Ical | LONERQUARTI LE
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MEAN (mean of a set)

MEAN(dataset)

MEAN Returns the mean or average of a set of numbers.
dataset The label of a QUEUE with its first component field defined as a REAL.

MEAN computes the arithmetic average of a set. The arithmetic average is the sum of a
set's values divided by the number of elements in the set. The function operates on the
numeric set defined by all the entries in the first component of the designated QUEUE
(dataset).

For example, if the set contains 5 values: [1,2,3,4,5] then the mean is (1+2+3+4+5) /5 =
3.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X QUEUE, PRE()
X REAL
END

MeanCrf Set REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD St at Set X) ladd to the QUEUE
END
END

MeanOf Set = MEAN( St at Set X) Icall MEAN
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MEDIAN (median of a set)

MEDIAN(dataset)
MEDIAN Returns the middle value of an ordered numeric data set.
dataset The label of a QUEUE with its first component field defined as a REAL.

MEDIAN finds the value which is exactly in the middle when all of the data is in (sorted)
order from low to high, or the mean of the two data values which are nearest the middle.
The function operates on the numeric set defined by all the entries in the first component
of the designated QUEUE (dataset).

For example, given the data set: [1,2,3,4,5] the median is 3, or given the data set:
[1,2,4,5] the medianis (2 +4) /2 = 3.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL

Example:

Stat Set X QUEUE, PRE()
X REAL
END

Medi anOF Set  REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP Il oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
St at Set X: X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

Medi anCOf Set = MEDI AN( St at Set X) Icall MEDI AN
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MIDRANGE (midrange of a set)

MIDRANGE(dataset)

MIDRANGE Returns the average of the highest and lowest value in a numeric set.
dataset The label of a QUEUE with its first component field defined as a REAL.
MIDRANGE computes the mean of the smallest and largest values in a data set. The

function operates on the numeric set defined by all the entries in the first component of
the designated QUEUE (dataset).

For example, given the data set: [1,2,3,4,5] the midrange is (1 +5) /2 = 3.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X  QUEUE, PRE()
X REAL
END

M dr ange Set REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

M dr angeO Set = M DRANGE( St at Set X) Icall M DRANGE
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MODE (mode of a set)

MODE(dataset,modeset)

MODE Identifies the value(s) that occurs most often in a numeric set and returns
the number of times it occurs.

dataset The label of a QUEUE with its first component field defined as a REAL.

modeset The label of a QUEUE with its first component field defined as a REAL.

MODE determines which value or values within a numeric set occurs most often. The
value or values are then stored in the passed QUEUE (modeset), and the function
returns the number of occurrences (mode count).

The function operates on the numeric set defined by all the entries in the first component
of the designated QUEUE (dataset). Modeset must be a QUEUE with the first component
defined as a REAL variable. The contents of the modeset QUEUE are freed upon entry to
the function. For example, given the data set: [5,5,7,7,9] the returned mode count is 2
and the modeset QUEUE would contain two separate entries: 5 and 7.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X  QUEUE, PRE()
X REAL
END

MbdeSet QUEUE, PRE()
ModeVal ue REAL

END
MbdeCount REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA: Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

ModeCount = MODE( St at Set X, ModeSet ) Ical | MODE
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PERCENTILE (pth percentile value of a set)

PERCENTILE(dataset,percentile)

PERCENTILE Returns a value that divides an ordered numeric data set into two
portions of specified relative size.

dataset The label of a QUEUE with its first component field defined as a REAL.
percentile A numeric constant or variable containing an integer value in the range:
1>=p<=99.

PERCENTILE computes a value such that at most pth% of the set's values are less than
the amount, and at most 100 - pth% of the set's values are greater than the amount. The
function operates on the numeric set defined by all the entries in the first component of
the designated QUEUE (dataset).

For example, given the data set: [1,2,3,4,5,6], the 50th Percentile value is 3.5.
In general, the PERCENTILE function is only meaningful when the number of elements in
the data set is large (ie. greater than 20).

The passed data set does not have to be sorted. The function copies the passed set. The
passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X  QUEUE, PRE()
X REAL
END

Percenti | eO X REAL
Di vi dePoi nt REAL( 90)

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1

SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA: Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

Percentil eOf X = PERCENTI LE( St at Set X, Di vi dePoi nt) !call PERCENTILE
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RANGEOFSET (range of a set)

RANGEOFSET(dataset)

RANGEOFSET Returns the difference between the largest and smallest values in a
numeric set.

dataset The label of a QUEUE with its first component field defined as a REAL.
RANGEOFSET computes the difference between the largest and
smallest values in a numeric set. The function operates on the numeric
set defined by all the entries in the first component of the designated
QUEUE (dataset).

For example, given the data set: [1,2,3,4,5], the range is (5 - 1) = 4.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X  QUEUE, PRE()
X REAL
END

RangeOf Set X  REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD St at Set X) ladd to the QUEUE
END
END

RangeOf Set X = RANGECFSET( St at Set X) Ical | RANGEOFSET
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RVALUE (linear regression correlation coefficient)
RVALUE(dataset [,meanX] [,meanY])

RVALUE Returns the correlation coefficient of the linear relationship between the
paired data points in the data set.

dataset The label of a QUEUE with its first two component fields defined as
REAL. The first component contains the set of X values and the second
component contains the set of Y values.

meanX A numeric constant or variable containing the average of the X values
(optional).

meanyY A numeric constant or variable containing the average of the Y values
(optional).

RVALUE computes the correlation coefficient of the linear relationship between the
paired data points in the data set. The function operates on the numeric sets defined by
all the entries in the first two components of the designated QUEUE (dataset).

The optional parameters help to optimize the function. If not provided, the value(s) are
computed internally by the function. The passed data set does not have to be sorted. The
function copies the passed set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set XY  QUEUE, PRE()
X REAL
Y REAL
END
Correl ati onCoefficient REAL
CODE
FREE( St at Set XY) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA:Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set XY: X = STADAT: X I'l oad the QUEUE buffer
St at Set XY: Y = STADAT: Y I'l oad the QUEUE buffer
ADD( St at Set XY) ladd to the QUEUE
END
END

Correl ati onCoefficient = RVALUE( St at Set XY) Icall RVALUE
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SS (sum of squares)
SS(dataset [,meanofset])

SS Returns the sum of the squared differences between each data set value
and the data set's mean.

dataset The label of a QUEUE with its first component field defined as a REAL.

meanofset A numeric constant or variable representing the average of the data set's

values (optional).
SS computes the sum of the squared differences between each data set value and the
data set's mean. The function operates on the numeric set defined by all the entries in
the first component of the designated QUEUE (dataset). The computation is a significant
factor in several statistical formulas.

The optional parameter helps to optimize the function. If not provided, the mean value is
computed internally by the function.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set X  QUEUE, PRE()
X REAL
END

SunOFSquar esX REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA:Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNurnber , STADAT: Keyl dl t emNunber !position file pointer

LOOP Il oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA: Id
BREAK
ELSE
St at Set X: X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

SunOFSquar esX = SS( St at Set X) lcall SS
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SSXY (sum of squares for x and y)
SSXY(dataset [,meanX] [,meanY])

SSXY Returns the sum of the products of the differences between each data point and
its associated (either X or Y) mean value.

dataset The label of a QUEUE with its first two component fields defined as REAL. The
first component contains the set of X values and the second component contains
the set of Y values.

meanX A numeric constant or variable containing the average of the X values (optional).

meanY A numeric constant or variable containing the average of the Y values (optional).

SSXY computes the sum of the products of the differences between each data point and
its associated (either X or Y) mean value. The function operates on the numeric sets
defined by all the entries in the first two components of the designated QUEUE (dataset).
The computation is a significant factor in linear regression formulas.

The optional parameters help to optimize the function. If not provided, the value(s) will be
computed internally by the function. The passed data set does not have to be sorted. The
function copies the passed set. The passed data set is unchanged.

Return DataType: REAL
Example:

Stat Set XY  QUEUE, PRE()

X REAL

Y REAL

END
Sun®X Squar es REAL
CODE
STADAT: 1d = STA:Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNurnber , STADAT: Keyl dl t emNunber !position file pointer

LOOP Il oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set XY: X = STADAT: X I'l oad the QUEUE buffer
St at Set XY: Y = STADAT: Y I'l oad the QUEUE buffer
ADD( St at Set XY) ladd to the QUEUE
END
END

SuntX Squar es = SSXY( St at Set XY) Ical | SSXY
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ST1 (student's t for a single mean)
ST1(dataset,hypothesizedmean)

ST1 Returns the Student's t value for a given data set and
hypothesized mean value.

Dataset The label of a QUEUE with its first component field defined as a
REAL.

hypothesizedmean A numeric constant or variable representing a hypothesized

mean value associated with the statistical test.
ST1 computes the Student's t value for a given data set and hypothesized mean value.
The function operates on the numeric set defined by all the entries in the first component
of the designated QUEUE (dataset). The returned t value is used in a statistical test of an
hypothesis about a normally distributed population based on a small sample.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
Stat Set XY  QUEUE, PRE()
X REAL
END
TVal ue REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADIDX St at Set X) ladd to the QUEUE
END
END

TVal ue = ST1( St at Set X, Hypot hesi zedMean) lcall ST1
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SDEVIATIONP (standard deviation of a population)

SDEVIATIONP(dataset [,meanofset])

SDEVIATIONP Returns the standard deviation of the entire population of a numeric set.
dataset The label of a QUEUE with its first component field defined as a REAL.

meanofset A numeric constant or variable representing the average of the data set's
values (optional).

SDEVIATIONP computes the standard deviation of a given population data set.

SDEVIATIONS computes the standard deviation of a given sample data set. The

'‘Population’ function call should be used only if the data set contains all of a population's

values. The function operates on the numeric set defined by all the entries in the first

component of the designated QUEUE (dataset).

The optional parameter helps to optimize the function. If not provided, the value is
computed internally by the function.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set XY QUEUE, PRE()
X REAL
END
St andar dDevi ati on REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADDX St at Set X) ladd to the QUEUE
END
END

St andar dDevi ati on = SDEVI ATI ONP( St at Set X) I'cal | SDEVI ATI ONP
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SDEVIATIONS (standard deviation of a sample)

SDEVIATIONS(dataset [ ,meanofset ])

SDEVIATIONS Returns the standard deviation of a sample of a numeric set.

dataset The label of a QUEUE with its first component field defined as a REAL.
meanofset A numeric constant or variable representing the average of the data set's
values.

SDEVIATIONP computes the standard deviation of a given population data set.
SDEVIATIONS computes the standard deviation of a given sample data set. The
‘Sample' function call should be used only if the data set contains less than all of a
population's values. The function operates on the numeric set defined by all the entries in
the first component of the designated QUEUE (dataset).

The optional parameter helps to optimize the function. If not provided, the value is
computed internally by the function.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set XY QUEUE, PRE()
X REAL
END
St andar dDevi ati on REAL
CODE Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA:Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNurnber , STADAT: Keyl dl t emNunber !position file pointer

LOOP Il oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
St at Set X: X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

St andar dDevi ati on = SDEVI ATI ONS( St at Set X) Ical | SDEVI ATI ONS
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SUMM (summation of a set)
SUMM(dataset)

SUMM Returns the summation of all of a data set's values.

dataset The label of a QUEUE with its first component field defined as a REAL.

SUMM computes the summation of all of a data set's values. The function operates on
the numeric set defined by all the entries in the first component of the designated QUEUE
(dataset). The computation is a significant factor in several statistical formulas.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set XY QUEUE, PRE()
X REAL
END
Sunmat i onCOf Set REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA:Id I'prine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t emNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT:Id NOT = STA: Id
BREAK
ELSE
St at Set X: X = STADAT: X I'l oad the QUEUE buffer
ADD( St at Set X) ladd to the QUEUE
END
END

Summat i onOF Set = SUMM St at Set X) Icall SUW
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UPPERQUARTILE (upper quartile value of a set)

UPPERQUARTILE(dataset)

UPPERQUARTILE
Returns the median of the upper half of an ordered numeric data set.

dataset The label of a QUEUE with its first component field defined as a REAL.
UPPERQUARTILE computes a value such that at most 75% of the set's values are less
than the amount, and at most 25% of the set's values are greater than the amount. The
function operates on the numeric set defined by all the entries in the first component of
the designated QUEUE (dataset).

For example, given the data set: [1,2,3,4,5,6,7,8] the upper quartile value is 6.5.

In general, the UPPERQUARTILE function is only meaningful when the number of
elements in the data set is large (ie. greater than 20).

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL

Example:
St at Set XY QUEUE, PRE()
X REAL
END
Upper Quarti | eCf Set REAL

CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer
STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP 'l oad the QUEUE
NEXT( St ati sticsDat a) Iread next record
| F ERRORCCDE() OR STADAT: I d NOT = STA: Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADDX St at Set X) ladd to the QUEUE
END
END

Upper Quartil eOf Set = UPPERQUARTI LE( St at Set X) Ical | UPPERQUARTI LE
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VARIANCEP (variance of a population)

VARIANCEP(dataset [,meanofset])

VARIANCEP Returns the variance of the entire population of a numeric set.
dataset The label of a QUEUE with its first component field defined as a REAL.

meanofset A numeric constant or variable representing the average of the data set's
values (optional).

VARIANCEP computes the variance of a given population data set. VARIANCES

computes the variance of a given sample data set. The 'Population’ function call should

be used only if the data set contains all of a population's values. The function operates on

the numeric set defined by all the entries in the first component of the designated QUEUE

(dataset).

The optional parameter helps to optimize the function. If not provided, the value is
computed internally by the function.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set XY QUEUE, PRE()
X REAL
END
Vari ancef Set REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADDX St at Set X) ladd to the QUEUE
END
END

Vari anceOf Set = VARI ANCEP( St at Set X) Icall VARI ANCEP
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VARIANCES (variance of a sample)

VARIANCES(dataset [,meanofset])

VARIANCES Returns the variance of a sample of a numeric set.
dataset The label of a QUEUE with its first component field defined as a REAL.

meanofset A numeric constant or variable representing the average of the data set's
values (optional).

VARIANCES computes the variance of a given sample data set. VARIANCEP computes
the variance of a given population data set. The 'Sample' function call should be used
only if the data set contains less than all of a population's values. Both functions operate
on on the numeric set defined by all the entries in the first component of the designated
QUEUE (dataset).

The optional parameter helps to optimize the function. If not provided, the value is
computed internally by the function.

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.

Return DataType: REAL
Example:
St at Set XY QUEUE, PRE()
X REAL
END
Var i anceCf Set REAL
CODE
FREE( St at Set X) Ifree the QUEUE
CLEAR( STADAT: RECORD) Iclear the record buffer
STADAT: 1d = STA Id Iprine the record buffer

STADAT: | t emNunber = 1
SET( STADAT: Keyl dI t emNunber , STADAT: Keyl dl t enNunber !position file pointer

LOOP I'l oad the QUEUE
NEXT( St ati sti csDat a) Iread next record
| F ERRORCODE() OR STADAT:1d NOT = STA:Id
BREAK
ELSE
St at Set X; X = STADAT: X I'l oad the QUEUE buffer
ADD St at Set X) ladd to the QUEUE
END
END

Vari anceOf Set = VARI ANCES( St at Set X) Icall VARI ANCES
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Business Math Templates

Overview

This section provides a look at all of the templates supplied with the Clarion Business
Math Library and demonstrates how to use each one. The templates make it easy to
implement Business Math functions into your application by:

. Adding the appropriate procedure and function prototypes to the application's
MAP.

. Adding appropriate library entries to the application's project.

. Enabling access to the associated Code templates from any embed point

throughout the application.

- Prompting for necessary parameters and generating syntactically correct calls to
the procedure or function.

- Providing a self-documenting method of calling each function or procedure.

Template Components

Finance and Business Statistics each has its own template class. Each of these template
classes includes an #EXTENSION template plus several #CODE templates. Class
Finance is in the FINANCE.TPL file, and Class Statistics is in the STATISTC.TPL file.
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Class Finance

EXTENSION Template

FinanceLibrary Enables access to the associated Code templates from any
embed point throughout the application. It also adds the
appropriate procedure and function prototypes to the
application's MAP and adds appropriate library entries to the
application's project.

CODE Templates

AMORTIZE Amortize Loan for Specific Number of Payments
APR Annual Percentage Rate

COMPINT Compound Interest

CONTINT Continuous Compounding Interest

DAYS360 Days Difference Based on 360-day Year

FV Future Value

IRR Internal Rate of Return

NPV Net Present Value

PERS Periods of Annuity (with/without Prepayment)
PMT Payment of Annuity (with/without Prepayment)
PV Present Value (with/without Prepayment)
RATE Rate of Annuity (with/without Prepayment)

SIMPINT Simple Interest
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Class Statistics

EXTENSION Template

StatisticsLibrary Enables access to the associated Code templates from any

CODE Templates

FACTORIAL

FREQUENCY

LOWERQUARTILE

embed point throughout the application. It also adds the
appropriate procedure and function prototypes to the
application's MAP and adds appropriate library entries to the
application's project.

Factorial of a Number
Frequency Count of an Item in a Set

Lower Quartile Value of a Set

MEAN Mean of a Set

MEDIAN Median of a Set

MIDRANGE Midrange of a Set

MODE Mode of a Set
PERCENTILE pth Percentile Value of a Set
RANGEOFSET Range of a Set

rVALUE Linear Regression Correlation Coefficient
SS Sum of Squares

SSxy Sum of Squares for X and Y
ST1 Student's t (single mean)
SDEVIATION Standard Deviation of a Set
SUMM Summation of a Set

UPPERQUARTILE

VARIANCE

Upper Quatrtile Value of a Set

Variance of a Set
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Registering the Template Classes

To use the Finance Code templates, register the FINANCE.TPL file in the in the Clarion
Template Registry. To use the Business Statistics Code Templates, register the
STATISTC.TPL file. Both files are installed in the .\TEMPLATE subdirectory.

These template classes are automatically registered when you install the Business Math
Library with the setup program. However, should you need to re-register the templates for
any reason, here are the steps to follow.

1
2.
3

6.

To register the business math template classes:
Choose Setup > Template Registry from the Clarion Environment menu bar.
In the Template Registry dialog, press the Register button.

In the Template File dialog, select the FINANCE.TPL file in the .\TEMPLATE
subdirectory, then press OK.

In the Template Registry dialog, press the Register button.

In the Template File dialog, select the STATISTC.TPL file in the .\TEMPLATE
subdirectory, then press OK.

In the Template Registry dialog, press the Close button.

You may register either of these template classes individually. That is, you may
register only the Finance Class or only the Business Statistics Class.
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Adding Extension Templates to Your Application

Once the template classes have been registered, you should add the business math
extensions to your application's Global Extensions. This enables access to the
associated Code templates from any embed point throughout the application. It also adds
the appropriate procedure and function prototypes to the application's MAP and adds
appropriate library entries to the application's project.

. To add the business math extension templates to an application:
Load the application into Clarion.
In the Application Tree dialog, press the Global icon button.

1

2

3. In the Global Properties dialog, press the Extensions button.

4 In the Extensions and Control Templates dialog, press the Insert button.
5

In the Select Extension dialog, highlight the Clarion Finance Library extension,
and press the Select button.

o

In the Extensions and Control Templates dialog, press the Insert button.

In the Select Extension dialog, highlight the Clarion Business Statistics Library
extension, and press the Select button.

In the Extensions and Control Templates dialog, press OK.

In the Global Properties dialog, press OK.
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Embedding Code Templates in Your Application
Once the templates are registered and the extension template is added to the
application's global extensions, the Code templates are available from any embed point
in the application.

1.

To embed a Code template in your application:

In any dialog that has one (e.g., Procedure Properties, List Properties), press the
Embeds button.

The Embedded Source dialog appears. The Embedded Source dialog is also
accessible from the popup menus associated with procedures, windows, and
controls.

Highlight an embed point and press the Insert button.

The Select Embed Type dialog appears. From here you can see the registered
template classes, including Class Finance and Class Statistics.

Highlight the desired Code template (e.g., PV), and press the Select button.
The Prompts for ... dialog appears.

Fill in the prompts according to the instructions, then press the OK button.
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Finance Code Templates

Code templates generate executable code. Their purpose is to make customization--
adding embedded source code fragments that do exactly what you want--easier. Each
Code template has one well-defined task. For example, the APR Code template
calculates an annual percentage rate, and nothing more. Typically, Code templates have
a dialog box with options and instructions.

Tip
Pressing the ellipsis (...) button opens the Select Field dialog where you may

choose the label of a data dictionary field or memory variable for the
corresponding prompt, or you may define new fields or variables as needed.
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AMORTIZE

This Code template generates code to call the AMORTIZE procedure. AMORTIZE
calculates which portion of a loan payment, or payments, constitutes interest and which
portion constitutes repayment of the principal amount borrowed. The procedure also
calculates the remaining loan balance after the payment or payments are applied.

The template prompts for the following parameters:

Current Balance

Rate (Periodic)

Peri odi cRat e
Actual Rate =

Payment

Number of Payments

Principal

Interest

Ending Balance

The label of a variable containing the amount of the current loan
balance.

The label of a variable containing the amount of the periodic
interest rate applied for a single period. Periodic interest rate
may be calculated as:

= Annual InterestRate / (PeriodsPerYear * 100)
Peri odi cRate * Tot al Peri ods

The label of a variable containing the amount of the desired
payment (a negative number).

The label of a variable containing the amount of the number of
payments to amortize.

The label of a DECIMAL variable to receive the portion of the
payment(s) applied to pay back the loan (a negative number).

The label of a DECIMAL variable to receive the portion of the
payment(s) applied towards loan interest (a negative number).

The label of a DECIMAL variable to receive the remaining loan
balance.

Display Return Values Checking this box generates a DISPLAY statement for each of

the return values.

Example code generated by the AMORTIZE Code template:

AMORTI ZE( Bal ance, Peri odi cRat e, Paynent, Tot al Peri ods, |
Pri nci pal Anount, | nt er est Anount , Endi ngBal ance)

DI SPLAY( ?Pri nci pal Anrount)

DI SPLAY( ?I nt er est Anpbunt )

DI SPLAY( ?Endi ngBal ance)



Business Math Templates 71

APR

This Code template generates code to call the APR function. APR determines the
effective annual rate of interest based upon the contracted interest rate and the number
of compounding periods per year. The contracted interest rate is a "non-compounded
annual interest rate."

The template prompts for the following parameters:

Rate The label of a variable containing the amount of the contracted interest
rate.
Periods The label of a variable containing the amount of the number of

compounding periods per year.

Annual Percentage Rate
The label of a DECIMAL variable to receive the calculated annual percentage rate.

Display Return Value
Checking this box generates a DISPLAY statement for the return value.

Example code generated by the APR Code template:

Annual Rat e = APR( Real Rat e, Peri odsPer Year)
DI SPLAY( ?Annual Rat e)
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COMPINT

This Code template generates code to call the COMPINT function. COMPINT computes
total interest based on a principal amount, an applied interest rate, plus the number of
compounding periods. The computed amount includes the original principal plus the
compound interest earned.

The template prompts for the following parameters:

Principal The label of a variable containing the amount of the beginning balance,
initial deposit, or loan.

Rate (Applied) The label of a variable containing the amount of the applied interest rate
for the given time frame. Applied interest rate may be calculated as:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)
Appl i edRate = Periodi cRate * Total Peri ods

Periods The label of a variable containing the number of compounding periods
per year.

Ending Balance
The label of a DECIMAL variable to receive the new balance.

Display Return Value
Checking this box generates a DISPLAY statement for the return value.
Example code generated by the COMPINT Code template:

Conpoundl! nt er est Amount = COWPI NT( Pri nci pal , Act ual Rat e, Tot al Peri ods)
DI SPLAY( ?ConpoundlI nt er est Anount )
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CONTINT

This Code template generates code to call the CONTINT function. CONTINT computes
total continuously compounded interest based on a principal amount and an applied
interest rate. The returned ending balance includes the original principal plus the interest
earned.

The template prompts for the following parameters:

Principal The label of a variable containing the amount of the beginning balance,
initial deposit, or loan.

Rate (Applied) The label of a variable containing the amount of the applied interest rate
for the given time frame. Applied interest rate may be calculated as:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)
Actual Rate = PeriodicRate * Total Peri ods

Ending Balance
The label of a DECIMAL variable to receive the new balance.

Display Return Value
Checking this box generates a DISPLAY statement for the return value.

Example code generated by the CONTINT Code template:

Cont i nuousl nt er est Amount = CONTI NT( Pri nci pal , Act ual Rat e)
DI SPLAY( ?Cont i nuousl nt er est Anbunt)



74 Business Math Library

DAYS360

This Code template generates code to call the DAYS360 function. DAYS360 determines

the number of days difference between a beginning date and an ending date, based on a
360-day year (30 day month). Both date parameters MUST contain Clarion standard date
values.

The template prompts for the following parameters:

Start Date The label of a variable containing the beginning date.
End Date The label of a variable containing the ending date.
Number of Days The label of a DECIMAL variable to receive the difference

between the start and end dates.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the DAYS360 Code template:

Nurmber Of Days = DAYS360( Begi nni ngDat e, Endi ngDat €)
DI SPLAY( ?Nunber Of Days)
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FV

This Code template generates code to call the FV (future value) function or the PREFV
function. Both functions determine the future value of an initial amount plus an income
stream. The income stream is defined by the total number of periods, the periodic interest
rate, and a payment amount.

The template prompts for the following parameters:

Present Value
Periods

Rate (Periodic)

Peri odi cRat e
Payment

Future Value

Display Return Value

Beginning of Periods

The label of a variable containing the present value of the
investment.

The label of a variable containing the number of periods in which
cash flow occurred.

The label of a variable containing the periodic interest rate.
Periodic rate may be calculated as:

= Annual InterestRate / (PeriodsPerYear * 100)

The label of a variable containing the periodic payment amount
(optional).

The label of a DECIMAL variable to receive the calculated future
value.

Checking this box generates a DISPLAY statement for the return
value.

Checking this box generates a call to PREFV. PREFV assumes
payments are made at the beginning of the compounding period
and calculates interest accordingly.

Example code generated by the FV Code template:

Fut ureVal ue = FV(Present Val ue, Tot al Peri ods, Peri odi cRat e, Payrment )
DI SPLAY( ?Fut ur eVal ue)
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IRR

This Code template generates code to call the IRR function. IRR determines the internal
rate of return on an investment. The result is computed by determining the rate that
equates the present value of future cash flows to the cost of the initial investment.

The template prompts for the following parameters:

Investment

Cash Flows

Periods

Rate (Periodic)

Rate of Return

Display Return Value

The label of a variable containing the initial cost of the
investment (a negative number).

The label of a single dimensioned DECIMAL array containing
values in the amount of monies paid out and received during
discrete accounting periods.

The label of a single dimensioned DECIMAL array containing
period numbers identifying the discrete accounting period in
which a corresponding cash flow occurred. The last element in
this array MUST contain a zero to terminate the IRR analysis.

The label of a variable containing the desired periodic rate of
return.

The label of a DECIMAL variable to receive the calculated
internal rate of return.

Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the IRR Code template:

| nt er nal Rat e Ret urn

= | RR( I nvest nent Amount , CashFl ows,

CashFl owPer i ods, Peri odi cRat e)
DI SPLAY( ?I nt er nal Rat eOf Ret ur n)
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NPV

This Code template generates code to call the NPV function. NPV determines the
present value of future returns, discounted at the marginal cost of capital minus the cost
of the investment (investment).

The template prompts for the following parameters:

Investment

Cash Flows

Periods

Rate (Periodic)

Net Present Value

Display Return Value

The label of a variable containing the initial cost of the
investment (a negative number).

The label of a single dimensioned DECIMAL array containing
values in the amount of monies paid out and received during
discrete accounting periods.

The label of a single dimensioned DECIMAL array containing
period numbers identifying the discrete accounting period in
which a corresponding cash flow occurred. The last element in
this array MUST contain a zero to terminate the IRR analysis.

The label of a variable containing the desired periodic rate of
return.

The label of a DECIMAL variable to receive the calculated net
present value.

Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the NPV Code template:

Net Pr esent Val ue = NPV( | nvest nent Anount, CashFl ows,
CashFl owPer i ods, Peri odi cRat e)
DI SPLAY( ?Net Pr esent Val ue)
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PERS

This Code template generates code to call the PERS function or the PREPERS function.
Both functions determine the number of periods required to reach a desired future value
based upon a starting amount, a periodic interest rate, and a periodic payment.

The template prompts for the following parameters:

Present Value The label of a variable containing the present value of the
investment.
Rate (Periodic) The label of a variable containing the periodic interest rate.

Periodic rate may be calculated as:
Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Payment The label of a variable containing the periodic payment amount
(optional).
Future Value The label of a variable containing the desired or targeted future

value of the investment.

Number of Periods The label of a DECIMAL variable to receive the calculated
number of periods.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Beginning of Periods Checking this box generates a call to PREPERS. PREPERS
assumes payments are made at the beginning of the
compounding period and calculates interest accordingly.

Example code generated by the PERS Code template:

Tot al Peri ods = PERS( Present Val ue, Peri odi cRat e, Paynent , Fut ur eVal ue)
DI SPLAY( ?Tot al Peri ods)
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PMT

This Code template generates code to call the PMT function or the PREPMT function.
Both functions determine the periodic payment required to reach a desired future value
based upon a starting amount, a total number of periods, and a periodic interest rate.

The template prompts for the following parameters:

Present Value
Periods

Rate (Periodic)

Peri odi cRat e

Future Value

Payment Amount

Display Return Value

Beginning of Periods

The label of a variable containing the present value of the
investment.

The label of a variable containing the number of periods in which
a payment is made.

The label of a variable containing the periodic rate of return.
Periodic rate may be calculated as:

= Annual InterestRate / (PeriodsPerYear * 100)

The label of a variable containing the desired or targeted future
value of the investment.

The label of a DECIMAL variable to receive the calculated
payment amount.

Checking this box generates a DISPLAY statement for the return
value.

Checking this box generates a call to PREPMT. PREPMT
assumes payments are made at the beginning of the
compounding period and calculates interest accordingly.

Example code generated by the PMT Code template:

Paynment = PMI(Present Val ue, Tot al Peri ods, Peri odi cRat e, Fut ur eVal ue)

DI SPLAY( ?Paynent )
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PV

This Code template generates code to call the PV (present value) function or the PREPV
function. Both functions determine the present value required today to reach a desired
future value based upon the total number of periods, a periodic interest rate, and a
periodic payment amount.

The template prompts for the following parameters:

Periods

Rate (Periodic)

The label of a variable containing the number of periods in which
a payment is made.

The label of a variable containing the periodic rate of return.
Periodic rate may be calculated as:

Peri odi cRate = Annual InterestRate / (PeriodsPerYear * 100)

Payment

Future Value

Present Value
Display Return Value

Beginning of Periods

The label of a variable containing the periodic payment amount
(optional).

The label of a variable containing the desired or targeted future
value of the investment.

The label of a DECIMAL variable to receive the calculated
present value.

Checking this box generates a DISPLAY statement for the return
value.

Checking this box generates a call to PREPV. PREPV assumes
payments are made at the beginning of the compounding period
and calculates interest accordingly.

Example code generated by the PV Code template:

Present Val ue = PV(Tot al Peri ods, Peri odi cRat e, Paynent , Fut ur eVal ue)
DI SPLAY( ?Pr esent Val ue)
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RATE

This Code template generates code to call the RATE function or the PRERATE function.
Both functions determine the periodic interest rate required to reach a desired future
value based upon a starting amount, the total number of periods, and a payment amount.

The template prompts for the following parameters:

Present Value

Periods

Payment

Future Value

Rate (Periodic)

Display Return Value

Beginning of Periods

The label of a variable containing the present value of the
investment.

The label of a variable containing the number of periods in which
a payment is made.

The label of a variable containing the periodic payment amount
(optional).

The label of a variable containing the desired or targeted future
value of the investment.

The label of a DECIMAL variable to receive the calculated
periodic rate.

Checking this box generates a DISPLAY statement for the return
value.

Checking this box generates a call to PRERATE. PRERATE
assumes payments are made at the beginning of the
compounding period and calculates interest accordingly.

Example code generated by the RATE Code template:

Peri odi cRat e = RATE( Present Val ue, Tot al Peri ods, Payment, Fut ur eVal ue)
DI SPLAY( ?Peri odi cRat e)
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SIMPINT

This Code template generates code to call the SIMPINT function. SIMPINT determines
an interest amount based solely on a given amount and the simple interest rate.

The template prompts for the following parameters:

Principal The label of a variable containing the beginning balance,
initial deposit, or loan.

Rate (Applied) The label of a variable containing the simple or contract
interest rate.

Simple Interest Amount The label of a DECIMAL variable to receive the
calculated simple interest amount.

Display Return Value Checking this box generates a DISPLAY statement for
the return value.

Example code generated by the SIMPINT Code template:

Si npl el nt er est Amount = SI MPI NT( Pri nci pal , Act ual Rat e)
DI SPLAY( ?Si npl el nt er est Anount )
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Business Statistics Code Templates

Code templates generate executable code. Their purpose is to make customization--
adding embedded source code fragments that do exactly what you want--easier. Each
Code template has one well-defined task. For example, the FACTORIAL Code template
calculates a factorial, and nothing more. Typically, Code templates have a dialog box with
options and instructions.

Tip
Pressing the ellipsis (...) button opens the Select Field dialog where you may

choose the label of a data dictionary field or memory variable for the
corresponding prompt, or you may define new fields or variables as needed.

FACTORIAL

This Code template generates code to call the FACTORIAL function. FACTORIAL
implements the standard factorial formula. For example, if the number provided is 5 then
the function returns the value of: (1 x 2 x 3 x4 x 5) = 120.

The template prompts for the following parameters:

Number The label of a variable containing the number to factorialize.
Factorial Result The label of a REAL variable to receive the calculated factorial
amount.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the FACTORIAL Code template:

Factorial O N = FACTORI AL( N)
DI SPLAY(?Factorial O N)
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FREQUENCY

This Code template generates code to call the FREQUENCY function. FREQUENCY
counts the number of instances of a numeric value in a numeric set.

The template prompts for the following parameters:
Data Set The label of a QUEUE whose first component field is a REAL.

This first component of the QUEUE comprises the numeric data
set to search.

Search Value The label of a variable containing the particular value to count.
Frequency Count The label of a REAL variable to receive the number of instances
counted.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the FREQUENCY Code template:

FrequencyOf X = FREQUENCY( St at Set X, Sear chVal ue)
DI SPLAY( ?Fr equencyOf X)
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LOWERQUARTILE

This Code template generates code to call the LOWERQUARTILE function.
LOWERQUARTILE returns the median of the lower half of an ordered numeric data set.
In other words, it returns a value such that at most 25% of a numeric set's values are less
than the computed value, and at most 75% of the set's values are greater than the
computed value.

In general, the LOWERQUARTILE function is only meaningful when the number of
elements in the data set is large (i.e., greater than 20). See also PERCENTILE and
UPPERQUARTILE.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Lower Quartile Value The label of a REAL variable to receive the calculated value.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the LOWERQUARTILE Code template:

Lower Quartil eCf Set = LOAERQUARTI LE( St at Set X)
DI SPLAY( ?Lower Quartil eOf Set)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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MEAN

This Code template generates code to call the MEAN function. MEAN computes the
arithmetic average of a set. The arithmetic average is the sum of a set's values divided by
the number of elements in the set. For example, if the set contains 5 values: [1,2,3,4,5]
then the mean is (1+2+3+4+5) / 5 = 3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Mean Value The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the MEAN Code template:

MeanVal ue = MEAN( St at Set X)
DI SPLAY( ?MeanVal ue)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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MEDIAN

This Code template generates code to call the MEDIAN function. MEDIAN returns the
value which occurs in the middle when all of the data is in (sorted) order from low to high,
or the mean of the two data values which are nearest the middle. For example, given the
data set: [1,2,3,4,5] the median is 3, or given the data set: [1,2,4,5] the medianis (2 + 4) /
2=3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Median Value The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the MEDIAN Code template:

Medi anVal ue = MEDI AN( St at Set X)
DI SPLAY( ?Medi anVal ue)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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MIDRANGE
This Code template generates code to call the MIDRANGE function. MIDRANGE
computes the mean of the smallest and largest values in a data set. For example, given
the data set: [1,2,3,4,5] the midrange is (1 +5) /2 = 3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Midrange Value The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the MIDRANGE Code template:

M dr angeVal ue = M DRANGE( St at Set X)
DI SPLAY( ?M dr angeVal ue)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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MODE

This Code template generates code to call the MODE function. MODE identifies the
value(s) that occurs most often in a numeric set and returns the number of times it
occurs. For example, given the data set: [5,5,7,7,9] the returned mode count is 2 and the
Mode Set QUEUE would contain two separate entries: 5 and 7.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL. This first
component of the QUEUE comprises the numeric data set to analyze.
Mode Set The label of a QUEUE whose first component field is a REAL. This first

component of the QUEUE receives the value or values that occur most
often in the data set.

Mode Frequency Count
The label of a REAL variable to receive the calculated value.

Display Return Value
Checking this box generates a DISPLAY statement for the return value.

Example code generated by the MODE Code template:

ModeCount = MODE( St at Set X, ModeSet )
DI SPLAY( ?MbdeCount )

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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PERCENTILE
This Code template generates code to call the PERCENTILE function. PERCENTILE
Returns a value that divides an ordered numeric data set into two portions of specified
relative size. In other words, PERCENTILE computes a value such that at most pth% of
the set's values are less than the amount, and at most 100 - pth% of the set's values are
greater than the amount. For example, given the data set: [1,2,3,4,5,6], the 50th
Percentile value is 3.5. See also UPPERQUARTILE and LOWERQUARTILE.

The template prompts for the following parameters:
Data Set The label of a QUEUE whose first component field is a REAL.

This first component of the QUEUE comprises the numeric data
set to analyze.

Percentile The label of a variable containing the division point expressed as
a percentage.

Percentile Value The label of a REAL variable to receive the calculated value.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the PERCENTILE Code template:

Percentil e = PERCENTI LE( St at Set X, Percenti| eOf Set)
DI SPLAY( ?Per centi | e)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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RANGEOFSET
This Code template generates code to call the RANGEOFSET function. RANGEOFSET
Returns the difference between the largest and smallest values in a numeric set. For
example, given the data set: [1,2,3,4,5], the range is (5 - 1) = 4.

The template prompts for the following parameters:
Data Set The label of a QUEUE whose first component field is a REAL.

This first component of the QUEUE comprises the numeric data
set to analyze.

Range Value The label of a REAL variable to receive the calculated value.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the RANGEOFSET Code template:

RangeOf Set = RANGEOFSET( St at Set X)
DI SPLAY( ?RangeC Set)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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RVALUE
This Code template generates code to call the RVALUE function. RVALUE Returns the
correlation coefficient of the linear relationship between the paired data points in the data
set.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first two component fields
are REAL. The first component of the QUEUE comprises
the set of X values to analyze. The second component of
the QUEUE comprises the set of Y values to analyze.
The two components are treated as x-y coordinate pairs.

Mean of X Data The label of a variable containing the average of the X
values (optional).

Mean of Y Data The label of a variable containing the average of the Y
values (optional).

Correlation Coefficient The label of a REAL variable to receive the calculated
value.

Display Return Value Checking this box generates a DISPLAY statement for

the return value.

Example code generated by the RVALUE Code template:

Correl ati onCoefficient = RVALUE( St at Set X)
DI SPLAY(?Corr el ati onCoeffi ci ent)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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SDEVIATION

This Code template generates code to call the SDEVIATIONP function or the
SDEVIATIONS function. SDEVIATIONP computes the standard deviation of an entire
population. SDEVIATIONS computes the standard deviation of a population sample.

The template prompts for the following parameters:

Type Choose 'Sample’ or 'Population.' 'Sample' is the default.

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data

set to analyze.

Mean of Data Set The label of a variable containing the average of the set's values
(optional).

Standard Deviation  The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the SDEVIATION Code template:

St andar dDevi ati on = SDEVI ATI ONP( St at Set X, MeanVal ue)
DI SPLAY( ?St andar dDevi at i on)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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SS

This Code template generates code to call the SS (sum of squares) function. SS returns
the sum of the squared differences between each data set value and the data set's
mean.

The template prompts for the following parameters:
Data Set The label of a QUEUE whose first component field is a REAL.

This first component of the QUEUE comprises the numeric data
set to analyze.

Mean of Data Set The label of a variable containing the average of the set's values
(optional).

Sum of Squares Value The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the SS Code template:

Sun®X Squar esFor X = SS( St at Set X)
DI SPLAY( ?SuntX Squar esFor X)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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SSxy
This Code template generates code to call the SSXY function. SSXY returns the sum of
the products of the differences between each data point and its associated (either X or Y)
mean value.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first two component fields
are REAL. The first component of the QUEUE comprises
the set of X values to analyze. The second component of
the QUEUE comprises the set of Y values to analyze.
The two components are treated as x-y coordinate pairs.

Mean of X Data The label of a variable containing the average of the X
values (optional).

Mean of Y Data The label of a variable containing the average of the Y
values (optional).

Sum of Squares for Xand Y The label of a REAL variable to receive the calculated
value.

Display Return Value Checking this box generates a DISPLAY statement for
the return value.

Example code generated by the SSxy Code template:

Sun®X Squar esFor XandY = SSXY( St at Set XY)
DI SPLAY( ?SuntX Squar esFor XandY)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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ST1

This Code template generates code to call the ST1 function. ST1 Returns the Student's t
value for a given data set and hypothesized mean value.

The template prompts for the following parameters:
Data Set The label of a QUEUE whose first component field is a

REAL. This first component of the QUEUE comprises
the numeric data set to analyze.

Hypothesized Mean Value The label of a REAL variable containing a hypothesized
mean value associated with the statistical test.

Student's t Value The label of a REAL variable to receive the calculated
value.
Display Return Value Checking this box generates a DISPLAY statement for

the return value.

Example code generated by the ST1 Code template:

Student sT = ST1( St at Set X, Hypot hesi sMeanVal ue)
DI SPLAY( ?St udent sT)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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SUMM

This Code template generates code to call the SUMM function. SUMM computes the sum
of all of a data set's values.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Summation Value The label of a REAL variable to receive the calculated value.
Display Return Value Checking this box generates a DISPLAY statement for the return

value.

Example code generated by the SUMM Code template:

Sunmat i onVal ue = SUMM St at Set X)
DI SPLAY( ?Sunmat i onVal ue)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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UPPERQUARTILE
This Code template generates code to call the UPPERQUARTILE function.
UPPERQUARTILE returns the median of the upper half of an ordered numeric data set.
In other words, it returns a value such that at most 75% of a numeric set's values are less
than the computed value, and at most 25% of the set's values are greater than the
computed value.

In general, the UPPERQUARTILE function is only meaningful when the number of
elements in the data set is large (ie. greater than 20). See also PERCENTILE and
LOWERQUARTILE.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field is a REAL.
This first component of the QUEUE comprises the numeric data
set to analyze.

Upper Quartile Value The label of a REAL variable to receive the calculated value.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the UPPERQUARTILE Code template:

Upper Quartil eOf Set = UPPERQUARTI LE( St at Set X)
DI SPLAY( ?Upper Quartil eOf Set)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.



Business Math Templates 99

VARIANCE
This Code template generates code to call the VARIANCEP function or the VARIANCES
function. VARIANCEP computes the variance of an entire population. VARIANCES
computes the variance of a population sample.

The template prompts for the following parameters:
Type Choose 'Sample’ or 'Population.' 'Sample' is the default.
Data Set The label of a QUEUE whose first component field is a REAL.

This first component of the QUEUE comprises the numeric data
set to analyze.

Mean of Data Set The label of a variable containing the average of the set's values
(optional).
Variance of Set The label of a REAL variable to receive the calculated value.

Display Return Value Checking this box generates a DISPLAY statement for the return
value.

Example code generated by the VARIANCE Code template:

Vari anceOf Sanpl e = VARI ANCES( St at Set X)
DI SPLAY( ?Var i anceOf Sanpl e)

The passed data set does not have to be sorted. The function copies the passed
set. The passed data set is unchanged.
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Business Math Example Application

Overview

This chapter provides a look at the example application supplied with the Clarion
Business Math Library. The example application demonstrates a real world
implementation of many of the Business Math functions. Some implementations are done
with Code templates and others are done by hand code.

Exploring the Example Application

The example Business Math application is installed in ..\Clarion6\Examples\BUSMATH.
Files comprising the example are:

BUSMATH.APP Application File
BUSMATH.DCT Dictionary File
BUSMATH.TPS Sample Data File

To run the example program, DOUBLE-CLICK on the BUSMATH.EXE file. Look at the
options under the Finance menu and the Statistics menu. You will see the following
business functions:

Finance

Value of Money

This procedure presents a time value of money equation and solves for the variable you
specify. This solution is implemented with conditional hand-coded calls to PV &PREPV,
PERS & PREPERS, RATE & PRERATE, PMT & PREPMT, and FV & PREFV.

Interest Calculations

This procedure presents various types of interest calculations including simple interest,
compound interest, continuously compounding interest, and annual percentage rate
(APR). This solution is implemented using embedded Coded templates for each
calculation.

Loan Amortization

This procedure presents loan terms (principal amount, interest rate, number of years,
etc.) and generates a loan payment schedule, breaking down each payment into principal
and interest components. This solution is implemented with hand coded repeating calls to
the AMORTIZE function.
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Cash Flow Analysis (Browselnvestments)

This procedure calculates the internal rate of return and the net present value of an initial
investment and its resulting income stream. This solution is implemented with hand-
coded intitialization code followed by Code template calls to NPV (Net Present Value)
and IRR (Internal Rate of Return) functions.

Statistics

Linear Regression Analysis (BrowseStatisticsPairedDataltems)

This procedure presents a linear regression analysis of paired coordinates, calculating
the correlation coefficient and the sum of squares for the X coordinate, the Y coordinate,
and for both. This solution is implemented with Code template calls to functions SS,
SSXY, and to RVALUE.

Data Set Analysis (BrowseStatisticsSingleDataltems)

This procedure presents various statistical indicators for a data set including mean,
median, midrange, mode, standard deviation, variance, etc. This solution is implemented
with Code template calls to the respective statistical functions.

Classroom Data Example

This procedure presents the same information as the Data Set Analysis procedure as
applied to a typical classroom grade book. This solution is also implemented with Code
template calls to the respective statistical functions.
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