GO02 — Correlation and Regression Analysis g02cb

NAG Toolbox for MATLAB
g02cb

1 Purpose

g02cb performs a simple linear regression with no constant, with dependent variable y and independent
variable x.

2 Syntax
[result, ifail] = g02cb(x, y, 'n’, n)
3 Description
g02c¢b fits a straight line of the form
y=bx

to the data points
(x17y1)7 (x27y2)7 LR (xnayn)’
such that
y; = bx; + ¢, i=1,2,...,n(n>2).

The function calculates the regression coefficient, b, and the various other statistical quantities by
minimizing
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The input data consists of the n pairs of observations (x;,y,), (x2,),),-. ., (x,,,) on the independent
variable x and the dependent variable y.
The quantities calculated are:

(a) Means:

(b) Standard deviations:

i=1

5= \/ - s = \/ LS
i=1

(c) Pearson product-moment correlation coefficient:
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(d) The regression coefficient, b:
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(e) The sum of squares attributable to the regression, SSR, the sum of squares of deviations about the
regression, SSD, and the total sum of squares, SST:

SST=Yyi: SSD=> (y,—bx)’,  SSR=SST —SSD.
i=1 i=1

(f) The degrees of freedom attributable to the regression, DF R, the degrees of freedom of deviations about
the regression, DFD, and the total degrees of freedom, DFT":

DFT=n, DFD=n—1, DFR=1I.

(g) The mean square attributable to the regression, M SR, and the mean square of deviations about the
regression, MSD.

MSR = SSR/DFR; MSD = SSD/DFD.
(h) The F value for the analysis of variance:
F = MSR/MSD.

(1) The standard error of the regression coefficient:

(G) The ¢ value for the regression coefficient:

4 References
Draper N R and Smith H 1985 Applied Regression Analysis (2nd Edition) Wiley

5  Parameters
5.1 Compulsory Input Parameters

1: x(n) — double array

x(i) must contain x;, for i =1,2,...,n.

2: y(n) — double array

y(i) must contain y,;, for i =1,2,...,n

5.2 Optional Input Parameters

1: n — int32 scalar
Default: The dimension of the arrays x, y. (An error is raised if these dimensions are not equal.)
n, the number of pairs of observations.

Constraint: n > 2.

5.3 Input Parameters Omitted from the MATLAB Interface

None.
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5.4 Output Parameters
1: result(20) — double array
The following information:

result(l) X, the mean value of the independent variable, x;

result(2) ¥, the mean value of the dependent variable, y;

result(3) s, the standard deviation of the independent variable, x;

result(4) s, the standard deviation of the dependent variable, y;

result(5) 7, the Pearson product-moment correlation between the independent variable x and the

dependent variable y;

result(6) b, the regression coefficient;
result(7)  the value 0.0;
result(8)  se(b), the standard error of the regression coefficient;
result(9)  the value 0.0;
result(10) #(b), the ¢ value for the regression coefficient;
result(11) the value 0.0;
result(12) SSR, the sum of squares attributable to the regression;
result(13) DFR, the degrees of freedom attributable to the regression;
result(14) MSR, the mean square attributable to the regression;
result(15) F, the F value for the analysis of variance;
result(16) SSD, the sum of squares of deviations about the regression;
result(17) DFD, the degrees of freedom of deviations about the regression;
result(18) MSD, the mean square of deviations about the regression;
result(19) SST, the total sum of squares;
result(20) DFT, the total degrees of freedom.

2: 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 = 1

On entry, n < 2.
ifail = 2

On entry, all n values of at least one of the variables x and y are identical.

7  Accuracy

202cb does not use additional precision arithmetic for the accumulation of scalar products, so there may
be a loss of significant figures for large n.

If, in calculating F' or #(b) (see Section 3), the numbers involved are such that the result would be outside
the range of numbers which can be stored by the machine, then the answer is set to the largest quantity
which can be stored as a double variable, by means of a call to x02al.

8 Further Comments

Computation time depends on 7.

g02cb uses a two-pass algorithm.
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99;
31.2];
[result, ifaill

result =
1.0e+04 =*
.0004
.0034
.0004
.0028
.0001
.0008
0
.0001
0
.0009
0
.3768
.0001
.3768
.0082
.1173
.0007
.0168
.4941
.0008

eNeoNoNoNoNe]

o

(@]

HORPRPOOOORKRORK

ifai

g02cb(x, vy)

g02cb.4 (last)

[NP3663/21]



	g02cb
	1 Purpose
	2 Syntax
	3 Description
	4 References
	5 Parameters
	5.1 Compulsory Input Parameters
	x
	y
	5.2 Optional Input Parameters
	n
	5.3 Input Parameters Omitted from the MATLAB Interface
	5.4 Output Parameters
	result
	ifail

	6 Error Indicators and Warnings
	ifail  = 1
	ifail  = 2

	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



