StatLitE v1.00
Bob Wang bobwang@comcast.net
October 24, 2006
StatLitE v1.00 for the TI-83, 84 families is a re-coded subset of the StatLitE package for the TI-89, Voyage 200 families.

This package includes a “full precision” replacement for the TI normal cumulative distribution function; norm[al]cdf(l,u,m,s).

On the TI-83 Plus, normalcdf(-1E99,0,0,1) returns 0.5000000005.

On the TI-89 “Statistics with List Editor” (StatLE)’s TIStat.normCdf(-inf,0,0,1) returns .50000000052481.

A minor annoyance, but the built-in functions are even further off at a z-score of 3.

Z-score                        3

Excel 2003             0.998650101968370

StatLitE normcdf       0.99865010196835
ti83p normcdf          0.998650102
TIStat.normCdf         0.99865003277777
TI-83 normalcdf        0.9986500328
6 of the 12 digits displayed on the TI-89 are not correct.

4 of the 10 digits displayed on the TI-83 are not correct.

The replacement normcdf function has full display accuracy in the range of z=-3 to z=3.
The worst case among the algorithm breakpoints is the value at 0.707, which is off by 2.7E-14 on a TI-89.

All 12 of the TI-89 displayed digits are correct.

On the TI-83, all 10 displayed digits are accurate.

The built-in inverse normal function on the TI-83 is more accurate than the forward routine, roughly 9-digit accuracy in the -3 to 3 z-score range.

StatLitE v1.00 includes a replacement norminv function which is accurate to 13 digits on the TI-89 across the same range.

On the TI-83, norminv has 10-digit accuracy in the -3 to 2 range.

Above probabilities of 0.995, roughly z-scores of 2.57 and higher, norminv actually calls the TI-83’s invNorm function since the built-in routine is more accurate for large probabilities.
The replacement norminv for the TI-89 will calculate z-scores for probabilities < 1E-197 where Excel 2003 fails.

Chi2cdf, chi2pdf, Fcdf, Fpdf, tcdf and tpdf call the built-in routines, which have full accuracy. They are only included as a convenient reminder about the order of parameter entry. They can all be deleted.

See Excel spreadsheet “Accuracy comparisons.”
	DISTRIBUTION FUNCTION
	SIZE

	CHI2CDF(L,U,T)
	83

	CHI2PDF(X,T)
	67

	ERF(X)
	1207

	ERFSUB(X)
	1154

	FCDF(L,U,T,Z)
	100

	FPDF(X,T,Z)
	83

	INVNORM(Y,M,S)
	1310

	NORMCDF(L,U,M,S)
	168

	NORMINV(Y,M,S)
	1310

	NORMPDF(X,M,S)
	104

	TCDF(L,U,T)
	80

	TPDF(X,T)
	64


Distribution Descriptions, Parameters and Dependencies:

CHI2CDF(L,U,T)

CHI2CDF(Lower X, Upper X, Degrees of Freedom)

Returns stored cdf value of Y.

Needs: none [can be deleted]

CHI2PDF(X,T)

CHI2PDF(X Value, Degrees of Freedom)

Returns stored pdf value of Y.

Needs: none [can be deleted]

ERF(X)
ERF(X Value)

Error Function

Returns stored error function value of Y.

Needs: none [can be deleted if stand-alone error function is not needed]

ERFSUB(X)
ERFSUB (X Value)

Error Function Program that can be called as a sub-routine.

Takes X value stored in X, calculates ERF(X) stores it in Y, and returns.

Needs: none [REQUIRED for NORMCDF to run]

FCDF(L,U,T,Z)

FCDF(Lower X, Upper X, Numerator Degrees of Freedom, Denominator Degrees of Freedom)

Returns stored cdf value of Y.

Needs: none [can be deleted]

FPDF(X,T,Z)

FPDF(X Value, Numerator Degrees of Freedom, Denominator Degrees of Freedom)

Returns stored pdf value of Y.

Needs: none [can be deleted]

INVNORM(Y,M,S)

INVORM(Probability Y, mean M, std dev S)

Inverse Normal Cumulative Distribution Function

Uses lists, L1, L2, L3, L4, L5, L6, variables T, X, Y, Z

Returns stored value of X, z-score is stored in Z

Needs: none, [can be deleted if norminv is kept]
NORMCDF(L,U,M,S)
NORMCDF(Lower Value L,Upper Value U, mean M, std dev S)

Normal Cumulative Distribution Function

Uses lists, L1, L2, L3, L4, L5, variables L, U, M, S, T, X, Y, Z

Returns stored probability value of Y, z-score of L stored in T, z-score of U stored in Z.

Needs: ERFSUB

NORMINV(Y,M,S)

NORMINV(Probability Y, mean M, std dev S)

Inverse Normal Cumulative Distribution Function

Uses lists, L1, L2, L3, L4, L5, L6, variables T, X, Y, Z

Returns stored value of X, z-score is stored in Z

Needs: none, [can be deleted if invnorm is kept]

NORMPDF(X,M,S)

NORMPDF(X Value, mean M, std dev S)

Normal Probability Distribution Function

Returns stored density function value in Y, z-score stored in Z.

Needs: none

TCDF(L,U,T)

TCDF(Lower X, Upper X, Degrees of Freedom)

Returns stored cdf value of Y.

Needs: none [can be deleted]

TPDF(X,T)

TPDF(X Value, Degrees of Freedom)

Returns stored pdf value of Y.

Needs: none [can be deleted]
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Eric Weisstein’s MathWorld at Wolfram Research

http://mathworld.wolfram.com/Erf.html
Wikipedia, The Free Encyclopedia

http://en.wikipedia.org/wiki/Error_function
INVERSE NORMAL CUMULATIVE DISTRIBUTION FUNCTION:

INVNORM(Y,M,S); NORMINV(Y,M,S)
Peter J. Acklam
pjacklam@online.no
“An algorithm for computing the inverse normal cumulative distribution function”
http://home.online.no/~pjacklam/notes/invnorm/
“The URL http://lib.stat.cmu.edu/apstat/241 contains FORTRAN code which was published in Applied Statistics, vol. 37, pp. 477-484, 1988.”
Note: Peter’s algorithm is implemented as normack(p,(,() on the TI 68k. However, AS241 is implemented in norminv(y,m,s) because that algorithm is more accurate by 2 decimal places on the TI 68k architecture. (See Excel file)

NORMAL DISTRIBUTION:

NORMPDF(X,M,S)
NORMCDF(L,U,M,S)
Wikipedia, The Free Encyclopedia
http://en.wikipedia.org/wiki/Normal_Distribution
Eric Weisstein’s MathWorld at Wolfram Research

http://mathworld.wolfram.com/NormalDistribution.html
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