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Overview

This Application Note describes the formulas used in the financial functions that are included with Microsoft Excel versions 3.0, 4.0, and 4.0a. The theories that these formulas are derived from are based on information in the "Standard Securities Calculation Methods," published by the Securities Industry Association, 120 Broadway, New York, NY.

The functions included in this Application Note are listed in alphabetical order with coupon functions and interest rate functions grouped together [the exception to this organizational structure is the MDURATION() function, which follows the DURATION() function]. The discussion of each function includes a definition, the formula that each function uses to generate its results, and a description of that formula and the variables it uses. Variables in formulas appear in italic text. To make the best use of this Application Note, refer to the "Syntax" and "Remarks" sections for each function in the Microsoft Excel Function Reference.

ACCRINT()

Definition

Returns the accrued interest for a security that pays periodic interest.

Formula




where

	Variable
	Definition of variable

	Aj 
	The number of accrued days for the ith quasi-coupon period within odd period.

	NC
	The number of quasi-coupon periods that fit in odd period. If this number contains a fraction, raise it to the next whole number.

	NLj 
	The normal length in days of the ith quasi-coupon period within odd period.



ACCRINTM()

Definition

Returns the accrued interest for a security that pays interest at maturity.

Formula




where:

	Variable
	Definition of variable

	A
	Number of accrued days counted according to month basis. For interest at maturity items, number of days from issue date to maturity date is used.

	D
	For interest at maturity items, annual year basis.


Coupon Functions

The coupon functions included with Microsoft Excel and their definitions are outlined in the following table.

	Function
	Definition

	
	

	COUPDAYBS()
	Returns the number of days from the beginning of the coupon period to the settlement date

	COUPDAYS()
	Returns the number of days in the coupon period that contains the settlement date

	COUPDAYSNC()
	Returns the number of days from the settlement date to the next coupon date

	COUPNCD()
	Returns the next coupon date after the settlement date

	COUPNUM()
	Returns the number of coupons payable between the settlement date and maturity date, rounded up to the nearest whole coupon

	COUPPCD()
	Returns the previous coupon date before the settlement date


In coupon functions, the number of days between milestones are computed depending on the chosen day basis. The coupon functions are defined against the maturity day, depending on frequency. The following diagram shows the timeline basis for each of the coupon functions except COUPNUM(). Cp-1 and Cp are the (p-1)th and the pth coupons.




Figure 1—Timeline Diagram for All Coupon Functions

CUMIPMT()

Definition

Returns the cumulative interest paid on a loan between start_period and end_period.

Formula




For more information about this formula, see the description of the formula for the IPMT() function on page 7 of this Application Note.


CUMPRINC()

Definition

Returns the cumulative principal paid on a loan between start_period and end_period.

Formula




Note: For more information about the PPMT() function, see page 330 of the version 4.0 Function Reference, or page 184 of the version 3.0 Function Reference.
DB()

Definition
Returns the real depreciation of an asset for a specific period using the fixed-declining balance method.

Formula

The formula for this function varies depending on the value you specify for the period argument.

	Period
	Formula

	First time period
	



	Last time period
	



 EMBED Word.Picture.6  


	Time period other than first or last
	




where:

	Variable
	Definition of variable

	rate
	


Note: This formula is rounded to three decimal places.

	cost 
	Initial asset cost

	salvage 
	Asset value after final depreciation period

	life 
	Number of depreciation periods

	months
	First/last months of depreciation for first/last period


DDB()

Definition

Returns the depreciation of an asset-specific period using the double-declining balance method or some other method you specify.

Formula




where:

	Variable
	Definition of Variable

	cost 
	Initial asset cost

	salvage 
	Asset value after final depreciation period

	life 
	Number of depreciation periods

	factor 
	Specified depreciation factor (default value 2)


DISC()

Definition

Returns the discount rate for a security.
Formula




where:

	Variable
	Definition of variable

	B
	Number of days in a year, depending on year basis

	DSM
	Number of days between settlement and maturity

	par
	Face value security

	redemption
	Amount received for security


DURATION()

Definition

Returns the Macauley duration for an assumed par value of $100. Duration is defined as the weighted average of the present value of the cash flows and is used as a measure of a bond price's response to changes in yield.

Formula




where:

	Variable
	Definition of variable

	DSC
	Number of days from settlement to next coupon date

	E
	Number of days in settlement's coupon period

	N
	Number of coupons from settlement to maturity


MDURATION()

Definition

Returns the modified Macauley duration for a security with an assumed par value of $100.

Formula




where:

	Variable
	Definition of variable

	yld
	Security annual yield

	frequency
	Number of coupon payments per year


For more information about the formula for the DURATION() function, see the above section in this Application Note.

DOLLARDE()

Definition

Converts a dollar price expressed as a fraction into a dollar price expressed as a decimal number.

Formula




where:

	Variable
	Definition of variable

	price
	Dollar value to be converted

	fraction
	Fraction denominator value as an integer



DOLLARFR()

Definition

Converts a dollar price expressed as a decimal into a dollar price expressed as a fraction.

Formula




where:

	Variable
	Definition of variable

	price
	Dollar value to be converted

	fraction
	Fraction denominator value as an integer


Interest Rate Functions

The following table lists five interest rate functions and their definitions. The formula for these functions varies depending on whether the rate argument is greater or less than, or equal to 0 (zero).

	Function
	Definition

	
	

	FV()
	Returns the future value of an investment

	NPER()
	Returns the number of periods for an investment

	PMT()
	Returns periodic payment for an annuity

	PV()
	Returns the present value of an investment

	RATE()
	Returns the interest rate per period of an investment


General Formula for Interest Rate Functions

The following formulas apply to all of the five functions defined above.

	When the rate is this
	The formula is this

	
	

	Greater or less than 0
	


where:

type = 0 when the payment is due at the end of the period

type = 1 when the payment is due at the beginning of the period



	Equal to 0 
	




EFFECT()

Definition

Returns the effective annual interest rate, given the nominal annual interest rate and the number of compounding periods per year.

Formula




where:

	Variable
	Definition of variable

	nper
	Number of periods


FVSCHEDULE()

Definition

Returns the future value of an initial principle given an array of interest rates for the subject time periods.

Formula





where:

	Variable
	Definition of variable

	N
	Number of periods

	PVi
	FVi-1 with PV0 =FV1

	RATEi
	Interest rate for period i.


For more information about FV, PV, and RATE, see the "General Formula for Interest Rate Functions" section on page 6 of this Application Note.

INTRATE()

Definition

Returns the interest rate for a fully invested security.

Formula




where:

	Variable
	Definition of variable

	redemption
	Amount actually received for the security

	investment
	Amount invested in the security

	B 
	Number of days in a year, depending on year basis

	DIM
	Number of days from settlement to maturity


IPMT()

Definition

Returns interest payment for a given period assuming constant interest rate and time periods for the entire investment.

Formula



where

type = 0 when the payment is due at the end of the period

type = 1 when the payment is due at the beginning of the period

and:

	Variable
	Definition of variable

	xper
	Total number of payment periods in loan.


IRR()

Definition

Returns the internal rate of return for a series of cash flows.

Note: Solves for rate (less than 0.00001 percent change).

Formula




where:

	Variable
	Definition of Variable

	valuesi
	Cash flow in time period i

	i 
	1 to n

	N 
	Time periods (assumed to be regular intervals)

	rate 
	Discount rate (assumed to be 0.10 if left blank)



MIRR()

Definition

Modified IRR() when positive and negative cashflows have different rates. Returns the internal rate of return where positive and negative cash flows are financed at different rates.

Formula




where:

	Variable
	Definition of variable

	rrate
	Reinvest rate

	frate
	Finance rate

	n
	Number of periods



NOMINAL()

Definition

Returns the nominal annual interest rate given the effective rate and the number of compounding periods per year.

Formula




where:

	Variable
	Definition of variable

	i
	Effective rate

	P
	Number of periods



NPV()

Definition

Returns the net present value of an investment based on a series of periodic cash flows and a discount rate

Formula




where:

	Variable
	Definition of variable

	valuesi
	Cash flow in time period i

	i 
	1 to n

	n 
	Time periods (assumed to be regular intervals)

	rate 
	Discount rate


ODDFPRICE()

Definition

Returns the price per $100 face value of a security having an odd (short or long) first period.

Formulas

Odd Short First Coupon




where:

	Variable
	Definition of variable

	A 
	Number of days from beginning of coupon period to settlement date (accrued days).

	DSC
	Number of days from settlement to next coupon date.

	DFC
	Number of days from the beginning of odd first coupon to the first coupon date.

	E 
	Number of days in coupon period.

	N 
	Number of coupon payable between settlement date and redemption date. (If this number contains a fraction, it is raised to the next whole number.)


Odd Long First Coupon




where:

	Variable
	Definition of Variable

	Ai
	Number of days from beginning of the ith quasi-coupon period within odd period.

	DCi 
	Number of days from date to first quasi-coupon (i=1) or number of days in quasi-coupons (i=2,..., i=NC).

	DSC 
	Number of days from settlement to next coupon date.

	E 
	Number of days in coupon period.

	N 
	Number of coupon payable between the first real coupon date and redemption date. (If this number contains a fraction, it is raised to the next whole number.)

	NC 
	Number of quasi-coupon periods that fit in odd period. (If this number contains a fraction it will be raised to the next whole number.)

	NLi 
	Normal length in days of the full ith quasi-coupon period within odd period.

	Nq 
	Number of whole quasi-coupon periods between settlement date and first coupon.


ODDLPRICE()

Definition

Returns the price per $100 face value of a security having an odd (short or long) last period.

Formula

Odd Last Coupon with One Redemption or Less from Settlement Date




where:

	Variable
	Definition of Variable

	Ai 
	Number of accrued days for the ith quasi-coupon period within odd period counting forward from last interest date before redemption.

	DCi 
	Number of days counted in each ith quasi-coupon period as delimited by the length of the actual coupon period.

	NC 
	Number of quasi-coupon periods that fit in odd period; if this number contains a fraction, it will be raised to the next whole number.

	NLi 
	Normal length in days of the ith quasi-coupon period within odd coupon period.

	DSCi
	Number of days from settlement (or beginning of quasi-coupon period) to next quasi coupon within odd period (or to maturity date) for each ith quasi-coupon period.


ODDFYIELD()

Definition

Returns the yield of a security that has an odd (short or long) first period.

Formula

The resolution uses the Newton method based on the formula used for the ODDFPRICE() function. The yield is changed until the estimated price given the yield is close to the redemption value.




where:

	Variable
	Definition of variable

	Ai 
	Number of accrued days for the ith quasi-coupon period within odd period counting forward from last interest date before redemption.

	DCi 
	Number of days counted in each ith quasi-coupon period as delimited by the length of the actual coupon period.

	NC 
	Number of quasi-coupon periods that fit in odd period; if this number contains a fraction, it will be raised to the next whole number.

	NLi 
	Normal length in days of the ith quasi-coupon period within odd coupon period.

	DSCi
	Number of days from settlement (or beginning of quasi-coupon period) to next quasi coupon within odd period (or to maturity date) for each ith quasi-coupon period.


PPMT()

Definition

Returns the payment on the principle for an investment for one given period

Formula



where:

	Variable
	Definition of Variable

	i 
	Period desired


For more information about PMT see the "PMT" section on page 6 and the discussion of the IPMT() function on page 7 of this Application Note.

PRICE()

Definition

Returns the price per $100 face value of a security that pays periodic interest.

Formula




where:

	Variable
	Definition of variable

	DSC 
	Number of days from settlement to next coupon date

	E 
	Number of days in coupon period in which the settlement date falls

	N 
	Number of coupons payable between settlement date and redemption date

	A 
	Number of days from beginning of coupon period to settlement date


PRICEDISC()

Definition

Returns the price per $100 face value of a security that pays periodic interest (a discounted security).

Formula




where:

	Variable
	Definition of variable

	B 
	Number of days in year, depending on year basis

	DSM
	Number of days from settlement to maturity


PRICEMAT()

Definition

Returns the price per $100 face value of a security that pays interest at maturity.

Formula




where:

	Variable
	Definition of variable

	B 
	Number of days in year, depending on year basis

	DSM 
	Number of days from settlement to maturity

	DIM 
	Number of days from issue to maturity

	A 
	Number of days from issue to settlement



RECEIVED()

Definition
Returns the amount received at maturity for a fully invested security.

Formula




where:

	Variable
	Definition of variable

	B
	Number of days in a year, depending on the year basis

	DIM 
	Number of days from issue to maturity


SLN()

Definition

Straight line depreciation for one period.

Formula




SYD()

Definition

Returns the sum-of-years' digits depreciation of an asset for a specified period.

Formula





TBILLEQ()

Definition

Returns the bond-equivalent yield of a Treasury bill.

Formula




where:

	Variable
	Definition of variable

	DSM
	Number of days between settlement and maturity on 360-day basis


TBILLPRICE()

Definition

Returns the price per $100 face value for a Treasury bill.

Formula




where:

	Variable
	Definition of variable

	DSM 
	Number of days from settlement to maturity. (We exclude any maturity date that is more than one calendar year after the settlement date.)



TBILLYIELD()

Definition

Returns the yield for a Treasury bill.

Formula




where:

	Variable
	Definition of variable

	DSM 
	Number of days from settlement to maturity. (We exclude any maturity date that is more than one calendar year after the settlement date.)


VDB()

Syntax

VDB(cost,salvage_value,life,start_period,
end_period,factor,NO_SWITCH)

Definition

Returns depreciation for a specified period using declining balance method or some other method you can specify. If the NO_SWITCH argument is FALSE, VDB() will test both DB() and DDB() to determine which method provides the higher depreciation amount.

For more information about the formula for the DB() function, see page 3 of this Application Note, and for more information about DDB(), see page 3 of this Application Note.


XIRR()

Definition

Returns the internal rate of return for a schedule of cash flows that is not necessarily periodic.

Formula

By changing the rate, Microsoft Excel resolves the following equation:




where:

	Variable
	Definition of variable

	di
	The ith payment date

	d0
	The 0th payment date

	Pi
	The ith payment


Given a schedule of dates and payments, Microsoft Excel uses iterative processes to determine the effective rate.


XNPV()

Definition

Returns the net present value for a schedule of cash flows that is not necessarily periodic.

Formula




where:

	Variable
	Definition of variable

	di 
	The ith payment date

	d0 
	The 0th payment date

	Pi 
	The ith payment


YIELD()

Definition

Returns the yield on a security that pays periodic interest. Use YIELD to calculate bond yield.

Formula

There are two versions of the YIELD formula, depending on the number of coupon periods. If you have one coupon period or less to redemption:




where:

	Variable
	Definition of variable

	A 
	Number of days from beginning of coupon period to settlement date (accrued days)

	DSR 
	Number of days from settlement date to redemption date

	E 
	Number of days in coupon period


If you have more than one coupon period to redemption, Microsoft Excel tries to find the exact value of the yield through 100 iterations, starting with an estimated value defined as follows:




The resolution uses the Newton method based on the formula used for the PRICE() function. The yield is changed until the estimated price given the yield is close to the redemption value. For more information about the PRICE() function, see page 12 of this Application Note. 

YIELDDISC()

Definition

Returns the annual yield for a discounted security.

Formula




where:

	Variable
	Definition of variable

	B
	Number of days in year, depending on the year basis choice

	DSM 
	Number of days from settlement to maturity, depending on the year basis


YIELDMAT()

Definition

Returns the annual yield of a security that pays interest at maturity.

Formula




where:

	Variable
	Definition of variable

	A 
	Number of days from issue date to settlement date (accrued days)

	DIM 
	Number of days from issue date to maturity date

	DSM 
	Number of days from settlement date to maturity date

	B 
	Number of days in a year, depending on the year basis
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