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Objective
The recent draft of the PM2 document – version 0.7 specifies a Metadata property named Counter::gaugeFormula. It was suggested that Excel functions may provide a good baseline of possible values for this property. The list of these values will be presented in the contribution.
References
Following is a list of references:
1. S5eCPM0103, PM2: Metadefinitions for Measurements and KPIs V0.7
2. Excel documentation: 
http://office.microsoft.com/en-us/excel-help/excel-functions-by-category-HP005204211.aspx
Detailed Proposal
Excel is proposing several categories of functions. The AGGREGATE function in Excel supports the following functions:
1. AVERAGE
1. COUNT
1. COUNTA
1. MAX
1. MIN
1. PRODUCT
1. STDEV.S
1. STDEV.P
1. SUM
1. VAR.S
1. VAR.P
1. MEDIAN
1. MODE.SNGL
1. LARGE
1. SMALL
1. PERCENTILE.INC
1. QUARTILE.INC
1. PERCENTILE.EXC
1. QUARTILE.EXC

Following are proposed texts to describe the formulae:
· AVERAGE – The average (arithmetic mean) of a set of numbers
· COUNT – The number of items in a set of numbers
· MAX – The largest number in a set of numbers
· MIN – The smallest number in a set of numbers 
· SUM – The result of adding all the numbers in a set of numbers
· PRODUCT – The result of multiplying all numbers in a set of numbers
· STDEV-SAMPLE – A Standard Deviation calculation assuming that a set of numbers represents a sample of a population. The formula is: √[∑(x - x̃)²/(n-1)] where x̃ is the average value of x for the sample population and n is the population size.
· STDEV-POPULATION - A Standard Deviation calculation assuming that a set of numbers represents an entire population. The formula is:  [image: Formula] where x is the sample mean and n is the sample size.
· VARIANCE-SAMPLE – An estimation of a mathematical variance based on a sample of the population. The formula is: [image: Formula] where x is the sample mean and n is the sample size.
· VARIANCE-POPULATION – A calculation of the mathematical variance of an entire population. The formula is: [image: Equation]where x is the average and n is the sample size.
· MEDIAN - The middle number of a set of numbers. If there is an even number of numbers in the set, then MEDIAN calculates the average of the two numbers in the middle.
· MODE - The most frequently occurring number in a set of numbers.
· LARGE (n) – The nth largest number in a set of numbers.
· SMALL (n) – The nth smallest number in a set of numbers.
· PERCENTILE (n) - The n-th percentile of values in a range, where n is in the range 0..100. This is a number below which a given percentage of numbers in a set of observations fall.
Excel has several additional categories of functions that are probably less relevant to this particular property.  Here are some examples of such categories.

Excel function categories:
· Database functions
· Date and time functions
· Engineering functions
· Financial functions
· Information functions
· Logical functions
· Lookup and reference functions
· Math and trigonometry functions
· Statistical functions
· Text functions
· External functions

For example:
Math and trigonometry functions
	FUNCTION
	DESCRIPTION

	ABS
	Returns the absolute value of a number

	ACOS
	Returns the arccosine of a number

	ACOSH
	Returns the inverse hyperbolic cosine of a number

	ASIN
	Returns the arcsine of a number

	ASINH
	Returns the inverse hyperbolic sine of a number

	ATAN
	Returns the arctangent of a number

	ATAN2
	Returns the arctangent from x- and y-coordinates

	ATANH
	Returns the inverse hyperbolic tangent of a number

	CEILING
	Rounds a number to the nearest integer or to the nearest multiple of significance

	COMBIN
	Returns the number of combinations for a given number of objects

	COS
	Returns the cosine of a number

	COSH
	Returns the hyperbolic cosine of a number

	DEGREES
	Converts radians to degrees

	EVEN
	Rounds a number up to the nearest even integer

	EXP
	Returns e raised to the power of a given number

	FACT
	Returns the factorial of a number

	FACTDOUBLE
	Returns the double factorial of a number

	FLOOR
	Rounds a number down, toward zero

	GCD
	Returns the greatest common divisor

	INT
	Rounds a number down to the nearest integer

	LCM
	Returns the least common multiple

	LN
	Returns the natural logarithm of a number

	LOG
	Returns the logarithm of a number to a specified base

	LOG10
	Returns the base-10 logarithm of a number

	MDETERM
	Returns the matrix determinant of an array

	MINVERSE
	Returns the matrix inverse of an array

	MMULT
	Returns the matrix product of two arrays

	MOD
	Returns the remainder from division

	MROUND
	Returns a number rounded to the desired multiple

	MULTINOMIAL
	Returns the multinomial of a set of numbers

	ODD
	Rounds a number up to the nearest odd integer

	PI
	Returns the value of pi

	POWER
	Returns the result of a number raised to a power

	PRODUCT
	Multiplies its arguments

	QUOTIENT
	Returns the integer portion of a division

	RADIANS
	Converts degrees to radians

	RAND
	Returns a random number between 0 and 1

	RANDBETWEEN
	Returns a random number between the numbers you specify

	ROMAN
	Converts an arabic numeral to roman, as text

	ROUND
	Rounds a number to a specified number of digits

	ROUNDDOWN
	Rounds a number down, toward zero

	ROUNDUP
	Rounds a number up, away from zero

	SERIESSUM
	Returns the sum of a power series based on the formula

	SIGN
	Returns the sign of a number

	SIN
	Returns the sine of the given angle

	SINH
	Returns the hyperbolic sine of a number

	SQRT
	Returns a positive square root

	SQRTPI
	Returns the square root of (number * pi)

	SUBTOTAL
	Returns a subtotal in a list or database

	SUM
	Adds its arguments

	SUMIF
	Adds the cells specified by a given criteria

	SUMPRODUCT
	Returns the sum of the products of corresponding array components

	SUMSQ
	Returns the sum of the squares of the arguments

	SUMX2MY2
	Returns the sum of the difference of squares of corresponding values in two arrays

	SUMX2PY2
	Returns the sum of the sum of squares of corresponding values in two arrays

	SUMXMY2
	Returns the sum of squares of differences of corresponding values in two arrays

	TAN
	Returns the tangent of a number

	TANH
	Returns the hyperbolic tangent of a number

	TRUNC
	Truncates a number to an integer



[bookmark: BMstatistical_functions][bookmark: _Toc260837861]Statistical functions
	FUNCTION
	DESCRIPTION

	AVEDEV
	Returns the average of the absolute deviations of data points from their mean

	AVERAGE
	Returns the average of its arguments

	AVERAGEA
	Returns the average of its arguments, including numbers, text, and logical values

	BETADIST
	Returns the beta cumulative distribution function

	BETAINV
	Returns the inverse of the cumulative distribution function for a specified beta distribution

	BINOMDIST
	Returns the individual term binomial distribution probability

	CHIDIST
	Returns the one-tailed probability of the chi-squared distribution

	CHIINV
	Returns the inverse of the one-tailed probability of the chi-squared distribution

	CHITEST
	Returns the test for independence

	CONFIDENCE
	Returns the confidence interval for a population mean

	CORREL
	Returns the correlation coefficient between two data sets

	COUNT
	Counts how many numbers are in the list of arguments

	COUNTA
	Counts how many values are in the list of arguments

	COUNTBLANK
	Counts the number of blank cells within a range

	COUNTIF
	Counts the number of nonblank cells within a range that meet the given criteria

	COVAR
	Returns covariance, the average of the products of paired deviations

	CRITBINOM
	Returns the smallest value for which the cumulative binomial distribution is less than or equal to a criterion value

	DEVSQ
	Returns the sum of squares of deviations

	EXPONDIST
	Returns the exponential distribution

	FDIST
	Returns the F probability distribution

	FINV
	Returns the inverse of the F probability distribution

	FISHER
	Returns the Fisher transformation

	FISHERINV
	Returns the inverse of the Fisher transformation

	FORECAST
	Returns a value along a linear trend

	FREQUENCY
	Returns a frequency distribution as a vertical array

	FTEST
	Returns the result of an F-test

	GAMMADIST
	Returns the gamma distribution

	GAMMAINV
	Returns the inverse of the gamma cumulative distribution

	GAMMALN
	Returns the natural logarithm of the gamma function, Γ(x)

	GEOMEAN
	Returns the geometric mean

	GROWTH
	Returns values along an exponential trend

	HARMEAN
	Returns the harmonic mean

	HYPGEOMDIST
	Returns the hypergeometric distribution

	INTERCEPT
	Returns the intercept of the linear regression line

	KURT
	Returns the kurtosis of a data set

	LARGE
	Returns the k-th largest value in a data set

	LINEST
	Returns the parameters of a linear trend

	LOGEST
	Returns the parameters of an exponential trend

	LOGINV
	Returns the inverse of the lognormal distribution

	LOGNORMDIST
	Returns the cumulative lognormal distribution

	MAX
	Returns the maximum value in a list of arguments

	MAXA
	Returns the maximum value in a list of arguments, including numbers, text, and logical values

	MEDIAN
	Returns the median of the given numbers

	MIN
	Returns the minimum value in a list of arguments

	MINA
	Returns the smallest value in a list of arguments, including numbers, text, and logical values

	MODE
	Returns the most common value in a data set

	NEGBINOMDIST
	Returns the negative binomial distribution

	NORMDIST
	Returns the normal cumulative distribution

	NORMINV
	Returns the inverse of the normal cumulative distribution

	NORMSDIST
	Returns the standard normal cumulative distribution

	NORMSINV
	Returns the inverse of the standard normal cumulative distribution

	PEARSON
	Returns the Pearson product moment correlation coefficient

	PERCENTILE
	Returns the k-th percentile of values in a range

	PERCENTRANK
	Returns the percentage rank of a value in a data set

	PERMUT
	Returns the number of permutations for a given number of objects

	POISSON
	Returns the Poisson distribution

	PROB
	Returns the probability that values in a range are between two limits

	QUARTILE
	Returns the quartile of a data set

	RANK
	Returns the rank of a number in a list of numbers

	RSQ
	Returns the square of the Pearson product moment correlation coefficient

	SKEW
	Returns the skewness of a distribution

	SLOPE
	Returns the slope of the linear regression line

	SMALL
	Returns the k-th smallest value in a data set

	STANDARDIZE
	Returns a normalized value

	STDEV
	Estimates standard deviation based on a sample

	STDEVA
	Estimates standard deviation based on a sample, including numbers, text, and logical values

	STDEVP
	Calculates standard deviation based on the entire population

	STDEVPA
	Calculates standard deviation based on the entire population, including numbers, text, and logical values

	STEYX
	Returns the standard error of the predicted y-value for each x in the regression

	TDIST
	Returns the Student's t-distribution

	TINV
	Returns the inverse of the Student's t-distribution

	TREND
	Returns values along a linear trend

	TRIMMEAN
	Returns the mean of the interior of a data set

	TTEST
	Returns the probability associated with a Student's t-test

	VAR
	Estimates variance based on a sample

	VARA
	Estimates variance based on a sample, including numbers, text, and logical values

	VARP
	Calculates variance based on the entire population

	VARPA
	Calculates variance based on the entire population, including numbers, text, and logical values

	WEIBULL
	Returns the Weibull distribution

	ZTEST
	Returns the one-tailed probability-value of a z-test



For a complete list of Excel 2010 functions by category:
http://office.microsoft.com/en-us/excel-help/excel-functions-by-category-HP005204211.aspx



Recommendation
It is proposed to use the values of the Excel Aggregate function for the Counter::gaugeFormula property.






























form change history:
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41
v1.13.0: mods to enforce linkage amongst stages 1, 2, 3
draft mods Scarrone-Meredith 2008-07 ff
v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)
v1.11.0: includes those changes from v1.8.0 agreed at SP-25.
	v1.10.0: full circle
v1.9.0: a clean sheet
v1.8.0: includes comments from SA#24 
v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data
v1.6.0: includes comments made during review period prior to TSGs#24
v1.5.0: includes comments made at TSGs#23 (Phoenix)
v1.4.0: offered to SA#23 for approval
v1.3.0: offered to CN#23, RAN#23 and T#23 for comments
DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list
DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members
DRAFT2 v1.3.0: 2004-01-29: Complete redraft:
v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"
2003-05-28: spelling of “rapporteur” corrected
2002-07-04: "USIM" box changed to "UICC apps"
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