
NAG Toolbox for MATLAB

g02ba

1 Purpose

g02ba computes means and standard deviations of variables, sums of squares and cross-products of
deviations from means, and Pearson product-moment correlation coefficients for a set of data.

2 Syntax

[xbar, std, ssp, r, ifail] = g02ba(n, x, ’m’, m)

3 Description

The input data consist of n observations for each of m variables, given as an array

xij
� �

, i ¼ 1; 2; . . . ; n n � 2ð Þ; j ¼ 1; 2; . . . ;m m � 2ð Þ,

where xij is the ith observation on the jth variable.

The quantities calculated are:

(a) Means:

�xj ¼ 1
n

Xn
i¼1

xij, j ¼ 1; 2; . . . ;m.

(b) Standard deviations:

sj ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1

n� 1

Xn
i¼1

xij � �xj
� �2s

, j ¼ 1; 2; . . . ;m.

(c) Sums of squares and cross-products of deviations from means:

Sjk ¼
Xn
i¼1

xij � �xj
� �

xik � �xkð Þ, j; k ¼ 1; 2; . . . ;m.

(d) Pearson product-moment correlation coefficients:

Rjk ¼
Sjkffiffiffiffiffiffiffiffiffiffiffi
SjjSkk

q , j; k ¼ 1; 2; . . . ;m.

If Sjj or Skk is zero, Rjk is set to zero.

4 References

None.

5 Parameters

5.1 Compulsory Input Parameters

1: n – int32 scalar

n, the number of observations or cases.

Constraint: n � 2.
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2: xðldx,mÞ – double array

ldx, the first dimension of the array, must be at least n.

xði; jÞ must be set to xij, the ith observation on the jth variable, for i ¼ 1; 2; . . . ; n and
j ¼ 1; 2; . . . :;m.

5.2 Optional Input Parameters

1: m – int32 scalar

Default: The dimension of the arrays x, xbar, std, ssp, r. (An error is raised if these dimensions are
not equal.)

m, the number of variables.

Constraint: m � 2.

5.3 Input Parameters Omitted from the MATLAB Interface

ldx, ldssp, ldr

5.4 Output Parameters

1: xbarðmÞ – double array

The mean value, �xj, of the jth variable, for j ¼ 1; 2; . . . ;m.

2: stdðmÞ – double array

The standard deviation, sj, of the jth variable, for j ¼ 1; 2; . . . ;m.

3: sspðldssp,mÞ – double array

sspðj; kÞ is the cross-product of deviations Sjk , for j; k ¼ 1; 2; . . . ;m.

4: rðldr,mÞ – double array

rðj; kÞ is the product-moment correlation coefficient Rjk between the jth and kth variables, for
j; k ¼ 1; 2; . . . ;m.

5: ifail – int32 scalar

0 unless the function detects an error (see Section 6).

6 Error Indicators and Warnings

Errors or warnings detected by the function:

ifail ¼ 1

On entry, n < 2.

ifail ¼ 2

On entry, m < 2.

ifail ¼ 3

On entry, ldx < n,
or ldssp < m,
or ldr < m.
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7 Accuracy

g02ba does not use additional precision arithmetic for the accumulation of scalar products, so there may
be a loss of significant figures for large n.

8 Further Comments

The time taken by g02ba depends on n and m.

The function uses a two-pass algorithm.

9 Example

n = int32(5);
x = [2, 3, 3;

4, 6, 4;
9, 9, 0;
0, 12, 2;
12, -1, 5];

[xbar, std, ssp, r, ifail] = g02ba(n, x)

xbar =
5.4000
5.8000
2.8000

std =
4.9800
5.0695
1.9235

ssp =
99.2000 -57.6000 6.4000

-57.6000 102.8000 -29.2000
6.4000 -29.2000 14.8000

r =
1.0000 -0.5704 0.1670

-0.5704 1.0000 -0.7486
0.1670 -0.7486 1.0000

ifail =
0

G02 – Correlation and Regression Analysis g02ba

[NP3663/21] g02ba.3 (last)


	g02ba
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	n
	x
	5.2 Optional Input Parameters
	m
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	xbar
	std
	ssp
	r
	ifail

	6 Error Indicators and Warnings
	ifail  = 1
	ifail  = 2
	ifail  = 3

	7 Accuracy
	8 Further Comments
	9 Example

	NAG Toolbox for MATLAB Manual, Mark 21 Release 1
	A00 - Library Identification
	Chapter Introduction

	A02 - Complex Arithmetic
	Chapter Introduction

	C02 - Zeros of Polynomials
	Chapter Introduction

	C05 - Roots of One or More Transcendental Equations
	Chapter Introduction

	C06 - Summation of Series
	Chapter Introduction

	D01 - Quadrature
	Chapter Introduction

	D02 - Ordinary Differential Equations
	D02 - Ordinary Differential Equations
	D02M/N Introduction

	D03 - Partial Differential Equations
	Chapter Introduction

	D04 - Numerical Differentiation
	Chapter Introduction

	D05 - Integral Equations
	Chapter Introduction

	D06 - Mesh Generation
	Chapter Introduction

	E01 - Interpolation
	Chapter Introduction

	E02 - Curve and Surface Fitting
	Chapter Introduction

	E04 - Minimizing or Maximizing a Function
	Chapter Introduction

	F - Linear Algebra
	Chapter Introduction

	F01 - Matrix Factorizations
	Chapter Introduction

	F02 - Eigenvalues and Eigenvectors
	Chapter Introduction

	F03 - Determinants
	Chapter Introduction

	F04 - Simultaneous Linear Equations
	Chapter Introduction

	F05 - Orthogonalisation
	Chapter Introduction

	F07 - Linear Equations (LAPACK)
	Chapter Introduction

	F08 - Least-squares and Eigenvalue Problems (LAPACK)
	Chapter Introduction

	F11 - Sparse Linear Algebra
	Chapter Introduction

	F12 - Large Scale Eigenproblems
	Chapter Introduction

	G01 - Simple Calculations on Statistical Data
	Chapter Introduction

	G02 - Correlation and Regression Analysis
	Chapter Introduction

	G03 - Multivariate Methods
	Chapter Introduction

	G04 - Analysis of Variance
	Chapter Introduction

	G05 - Random Number Generators
	Chapter Introduction

	G07 - Univariate Estimation
	Chapter Introduction

	G08 - Nonparametric Statistics
	Chapter Introduction

	G10 - Smoothing in Statistics
	Chapter Introduction

	G11 - Contingency Table Analysis
	Chapter Introduction

	G12 - Survival Analysis
	Chapter Introduction

	G13 - Time Series Analysis
	Chapter Introduction

	H - Operations Research
	Chapter Introduction

	M01 - Sorting
	Chapter Introduction

	S - Approximations of Special Functions
	Chapter Introduction

	X01 - Mathematical Constants
	Chapter Introduction

	X02 - Machine Constants
	Chapter Introduction

	X03 - Inner Products
	Chapter Introduction

	X04 - Input/Output Utilities
	Chapter Introduction

	X05 - Date and Time Utilities
	Chapter Introduction



