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g02aa

1 Purpose

g02aa computes the nearest correlation matrix, in the Frobenius norm, to a given square, input matrix.

2 Syntax

[g, x, iter, feval, nrmgrd, ifail] = g02aa(g, errtol, maxits, maxit,
’n’, n)

3 Description

A correlation matrix may be characterized as a real square matrix that is symmetric, has a unit diagonal
and is positive semi-definite.

g02aa applies an inexact Newton method to a dual formulation of the problem, as described by Qi and Sun
(2006). It applies the improvements suggested by Borsdorf (2007).

4 References

Borsdorf R (2007) A Newton Algorithm for the Nearest Correlation Matrix. M Sc Dissertation School of
Mathematics, University of Manchester

Qi H and Sun D (2006) A Quadratically Convergent Newton Method for Computing the Nearest
Correlation Matrix SIAM J. Matrix AnalAppl 29(2) 360–385

5 Parameters

5.1 Compulsory Input Parameters

1: gðldg,nÞ – double array

ldg, the first dimension of the array, must satisfy the constraint ldg � n.

G, the initial matrix.

2: errtol – double scalar

The termination tolerance for the Newton iteration. If errtol � 0:0 then n�
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
machine precision

p

is used.

3: maxits – int32 scalar

maxits specifies the maximum number of iterations used for the iterative scheme used to solve the
linear algebraic equations at each Newton step.

If maxits � 0, 2� n is used.

4: maxit – int32 scalar

Specifies the maximum number of Newton iterations.

If maxit � 0, 200 is used.
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5.2 Optional Input Parameters

1: n – int32 scalar

Default: The first dimension of the array g and the second dimension of the array g. (An error is
raised if these dimensions are not equal.)

the size of the matrix G.

Constraint: n > 0.

5.3 Input Parameters Omitted from the MATLAB Interface

ldg, ldx

5.4 Output Parameters

1: gðldg,nÞ – double array

A symmetric matrix 1
2 GþGT
� �

with the diagonal set to I.

2: xðldx,nÞ – double array

Contains the nearest correlation matrix.

3: iter – int32 scalar

The number of Newton steps taken.

4: feval – int32 scalar

The number of function evaluations of the dual problem.

5: nrmgrd – double scalar

The norm of the gradient of the last Newton step.

6: ifail – int32 scalar

ifail ¼ 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 � 0,
or ldg < n,
or ldx < n.

ifail ¼ 2

The routine fails to converge in maxit iterations. Increase maxit or check the call to the routine.

ifail ¼ 3

Machine precision is limiting convergence. In this instance the returned value of x may be useful.

ifail ¼ 4

An internal eigenproblem could not be solved. This should not occur. Please contact NAG with
details of your call.
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ifail ¼ �999

Internal memory allocation failed.

7 Accuracy

The returned accuracy is controlled by errtol and limited by machine precision.

8 Further Comments

None.

9 Example

g = [2, -1, 0, 0;
-1, 2, -1, 0;
0, -1, 2, -1;
0, 0, -1, 2];

errtol = 1e-07;
maxits = int32(200);
maxit = int32(10);
[gOut, x, iter, feval, nrmgrd, ifail] = g02aa(g, errtol, maxits, maxit);
if (ifail == 0)

fprintf(’\n Nearest Correlation Matrix\n’);
disp(x);
fprintf(’\n Number of Newton steps taken: %d\n’, iter);
fprintf(’ Number of function evaluations: %d\n’, feval);
if (nrmgrd > errtol)

fprintf(’ Norm of gradient of last Newton step: %6.4f\n’, nrmgrd);
end

end

Nearest Correlation Matrix
1.0000 -0.8084 0.1916 0.1068

-0.8084 1.0000 -0.6562 0.1916
0.1916 -0.6562 1.0000 -0.8084
0.1068 0.1916 -0.8084 1.0000

Number of Newton steps taken: 3
Number of function evaluations: 4

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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	g01ha - Computes probability for the bivariate Normal distribution
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	g02ba - Pearson product-moment correlation coefficients, all variables, no missing values
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	g02bh - Pearson product-moment correlation coefficients, subset of variables, casewise treatment of missing values
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	g03db - Computes Mahalanobis squared distances for group or pooled variance-covariance matrices (for use after g03da)
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	g05hn - Univariate time series, generate n terms of an exponential GARCH (EGARCH) process
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	g05lj - Generates a vector of random numbers from an exponential distribution, seeds and generator number passed explicitly
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	g05lx - Generates a matrix of random numbers from a multivariate Student's t-distribution, seeds and generator passed explicitly
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	g05ma - Generates a vector of random integers from a uniform distribution, seeds and generator number passed explicitly
	g05mb - Generates a vector of random integers from a geometric distribution, seeds and generator number passed explicitly
	g05mc - Generates a vector of random integers from a negative binomial distribution, seeds and generator number passed explicitly
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	g05mj - Generates a vector of random integers from a binomial distribution, seeds and generator number passed explicitly
	g05mk - Generates a vector of random integers from a Poisson distribution, seeds and generator number passed explicitly
	g05ml - Generates a vector of random integers from a hypergeometric distribution, seeds and generator number passed explicitly
	g05mr - Generates a vector of random integers from a multinomial distribution, seeds and generator number passed explicitly
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	g05nb - Pseudorandom sample from an integer vector
	g05nc - Pseudorandom permutation of an integer vector
	g05nd - Pseudorandom sample from an integer vector
	g05pa - Generates a realization of a time series from an ARMA model
	g05pc - Generates a realization of a multivariate time series from a VARMA model
	g05pd - Generates a realization of a time series from a GARCH process with asymmetry of the form ( epsilon _t-1+ gamma )^2
	g05pe - Generates a realization of a time series from a GARCH process with asymmetry of the form (| epsilon _t-1|+ gamma epsilon _t-1)^2
	g05pf - Generates a realization of a time series from an asymmetric Glosten, Jagannathan and Runkle (GJR) GARCH process
	g05pg - Generates a realization of a time series from an exponential GARCH (EGARCH) process
	g05ph - Generates a realization of a time series from an ARMA model
	g05pj - Generates a realization of a multivariate time series from a VARMA model
	g05pm - Generates a realization of a time series from an exponential smoothing model
	g05px - Generates a random orthogonal matrix
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	g05qa - Computes a random orthogonal matrix
	g05qb - Computes a random correlation matrix
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	g05rb - Generates a matrix of random numbers from a Student's t-Copula, seeds and generator passed explicitly
	g05rc - Generates a matrix of pseudorandom numbers from a Student's t-Copula
	g05rd - Generates a matrix of pseudorandom numbers from a Gaussian Copula
	g05ry - Generates a matrix of pseudorandom numbers from a multivariate Student's t-distribution
	g05rz - Generates a matrix of pseudorandom numbers from a multivariate Normal distribution
	g05sa - Generates a vector of pseudorandom numbers from a uniform distribution over (01)
	g05sb - Generates a vector of pseudorandom numbers from a beta distribution
	g05sc - Generates a vector of pseudorandom numbers from a Cauchy distribution
	g05sd - Generates a vector of pseudorandom numbers from a chi ^2 distribution
	g05se - Generates a vector of pseudorandom numbers from a Dirichlet distribution
	g05sf - Generates a vector of pseudorandom numbers from an exponential distribution
	g05sg - Generates a vector of pseudorandom numbers from an exponential mix distribution
	g05sh - Generates a vector of pseudorandom numbers from an F-distribution
	g05sj - Generates a vector of pseudorandom numbers from a gamma distribution
	g05sk - Generates a vector of pseudorandom numbers from a Normal distribution
	g05sl - Generates a vector of pseudorandom numbers from a logistic distribution
	g05sm - Generates a vector of pseudorandom numbers from a log-normal distribution
	g05sn - Generates a vector of pseudorandom numbers from a Student's t-distribution
	g05sp - Generates a vector of pseudorandom numbers from a triangular distribution
	g05sq - Generates a vector of pseudorandom numbers from a uniform distribution over (ab)
	g05sr - Generates a vector of pseudorandom numbers from a von Mises distribution
	g05ss - Generates a vector of pseudorandom numbers from a Weibull distribution
	g05ta - Generates a vector of pseudorandom integers from a binomial distribution
	g05tb - Generates a vector of pseudorandom logical values
	g05tc - Generates a vector of pseudorandom integers from a geometric distribution
	g05td - Generates a vector of pseudorandom integers from a general discrete distribution
	g05te - Generates a vector of pseudorandom integers from a hypergeometric distribution
	g05tf - Generates a vector of pseudorandom integers from a logarithmic distribution
	g05tg - Generates a vector of pseudorandom integers from a multinomial distribution
	g05th - Generates a vector of pseudorandom integers from a negative binomial distribution
	g05tj - Generates a vector of pseudorandom integers from a Poisson distribution
	g05tk - Generates a vector of pseudorandom integers from a Poisson distribution with varying mean
	g05tl - Generates a vector of pseudorandom integers from a uniform distribution
	g05ya - Multi-dimensional quasi-random number generator with a uniform probability distribution
	g05yb - Multi-dimensional quasi-random number generator with a Gaussian or log-normal probability distribution
	g05yc - Initializes the Faure generator (g05yd/g05yj/g05yk)
	g05yd - Generates a sequence of quasi-random numbers using Faure's method
	g05ye - Initializes the Sobol generator (g05yf/g05yj/g05yk)
	g05yf - Generates a sequence of quasi-random numbers using Sobol's method
	g05yg - Initializes the Niederreiter generator (g05yh/g05yj/g05yk)
	g05yh - Generates a sequence of quasi-random numbers using Niederreiter's method
	g05yj - Generates a Normal quasi-random number sequence
	g05yk - Generates a log-normal quasi-random number sequence
	g05yl - Initializes a quasi-random number generator
	g05ym - Generates a uniform quasi-random number sequence
	g05yn - Initializes a scrambled quasi-random number generator

	G07 - Univariate Estimation
	g07 - Introduction
	g07aa - Computes confidence interval for the parameter of a binomial distribution
	g07ab - Computes confidence interval for the parameter of a Poisson distribution
	g07bb - Computes maximum likelihood estimates for parameters of the Normal distribution from grouped and/or censored data
	g07be - Computes maximum likelihood estimates for parameters of the Weibull distribution
	g07ca - Computes t-test statistic for a difference in means between two Normal populations, confidence interval
	g07da - Robust estimation, median, median absolute deviation, robust standard deviation
	g07db - Robust estimation, M-estimates for location and scale parameters, standard weight functions
	g07dc - Robust estimation, M-estimates for location and scale parameters, user-defined weight functions
	g07dd - Computes a trimmed and winsorized mean of a single sample with estimates of their variance
	g07ea - Robust confidence intervals, one-sample
	g07eb - Robust confidence intervals, two-sample

	G08 - Nonparametric Statistics
	g08 - Introduction
	g08aa - Sign test on two paired samples
	g08ac - Median test on two samples of unequal size
	g08ae - Friedman two-way analysis of variance on k matched samples
	g08af - Kruskal-Wallis one-way analysis of variance on k samples of unequal size
	g08ag - Performs the Wilcoxon one-sample (matched pairs) signed rank test
	g08ah - Performs the Mann-Whitney U test on two independent samples
	g08aj - Computes the exact probabilities for the Mann-Whitney U statistic, no ties in pooled sample
	g08ak - Computes the exact probabilities for the Mann-Whitney U statistic, ties in pooled sample
	g08al - Performs the Cochran Q test on cross-classified binary data
	g08ba - Mood's and David's tests on two samples of unequal size
	g08cb - Performs the one-sample Kolmogorov-Smirnov test for standard distributions
	g08cc - Performs the one-sample Kolmogorov-Smirnov test for a user-supplied distribution
	g08cd - Performs the two-sample Kolmogorov-Smirnov test
	g08cg - Performs the chi ^2 goodness of fit test, for standard continuous distributions
	g08da - Kendall's coefficient of concordance
	g08ea - Performs the runs up or runs down test for randomness
	g08eb - Performs the pairs (serial) test for randomness
	g08ec - Performs the triplets test for randomness
	g08ed - Performs the gaps test for randomness
	g08ra - Regression using ranks, uncensored data
	g08rb - Regression using ranks, right-censored data
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	g10ab - Fit cubic smoothing spline, smoothing parameter given
	g10ac - Fit cubic smoothing spline, smoothing parameter estimated
	g10ba - Kernel density estimate using Gaussian kernel
	g10ca - Compute smoothed data sequence using running median smoothers
	g10za - Reorder data to give ordered distinct observations

	G11 - Contingency Table Analysis
	g11 - Introduction
	g11aa - chi ^2 statistics for two-way contingency table
	g11ba - Computes multiway table from set of classification factors using selected statistic
	g11bb - Computes multiway table from set of classification factors using given percentile/quantile
	g11bc - Computes marginal tables for multiway table computed by g11ba or g11bb
	g11ca - Returns parameter estimates for the conditional analysis of stratified data
	g11sa - Contingency table, latent variable model for binary data
	g11sb - Frequency count for g11sa

	G12 - Survival Analysis
	g12 - Introduction
	g12aa - Computes Kaplan-Meier (product-limit) estimates of survival probabilities
	g12ba - Fits Cox's proportional hazard model
	g12za - Creates the risk sets associated with the Cox proportional hazards model for fixed covariates

	G13 - Time Series Analysis
	g13 - Introduction
	g13aa - Univariate time series, seasonal and non-seasonal differencing
	g13ab - Univariate time series, sample autocorrelation function
	g13ac - Univariate time series, partial autocorrelations from autocorrelations
	g13ad - Univariate time series, preliminary estimation, seasonal ARIMA model
	g13ae - Univariate time series, estimation, seasonal ARIMA model (comprehensive)
	g13af - Univariate time series, estimation, seasonal ARIMA model (easy-to-use)
	g13ag - Univariate time series, update state set for forecasting
	g13ah - Univariate time series, forecasting from state set
	g13aj - Univariate time series, state set and forecasts, from fully specified seasonal ARIMA model
	g13am - Univariate time series, exponential smoothing
	g13as - Univariate time series, diagnostic checking of residuals, following g13ae or g13af
	g13au - Computes quantities needed for range-mean or standard deviation-mean plot
	g13ba - Multivariate time series, filtering (pre-whitening) by an ARIMA model
	g13bb - Multivariate time series, filtering by a transfer function model
	g13bc - Multivariate time series, cross-correlations
	g13bd - Multivariate time series, preliminary estimation of transfer function model
	g13be - Multivariate time series, estimation of multi-input model
	g13bg - Multivariate time series, update state set for forecasting from multi-input model
	g13bh - Multivariate time series, forecasting from state set of multi-input model
	g13bj - Multivariate time series, state set and forecasts from fully specified multi-input model
	g13ca - Univariate time series, smoothed sample spectrum using rectangular, Bartlett, Tukey or Parzen lag window
	g13cb - Univariate time series, smoothed sample spectrum using spectral smoothing by the trapezium frequency (Daniell) window
	g13cc - Multivariate time series, smoothed sample cross spectrum using rectangular, Bartlett, Tukey or Parzen lag window
	g13cd - Multivariate time series, smoothed sample cross spectrum using spectral smoothing by the trapezium frequency (Daniell) window
	g13ce - Multivariate time series, cross amplitude spectrum, squared coherency, bounds, univariate and bivariate (cross) spectra
	g13cf - Multivariate time series, gain, phase, bounds, univariate and bivariate (cross) spectra
	g13cg - Multivariate time series, noise spectrum, bounds, impulse response function and its standard error
	g13db - Multivariate time series, multiple squared partial autocorrelations
	g13dc - Multivariate time series, estimation of VARMA model
	g13dd - Multivariate time series, estimation of VARMA model
	g13dj - Multivariate time series, forecasts and their standard errors
	g13dk - Multivariate time series, updates forecasts and their standard errors
	g13dl - Multivariate time series, differences and/or transforms
	g13dm - Multivariate time series, sample cross-correlation or cross-covariance matrices
	g13dn - Multivariate time series, sample partial lag correlation matrices, chi ^2 statistics and significance levels
	g13dp - Multivariate time series, partial autoregression matrices
	g13ds - Multivariate time series, diagnostic checking of residuals, following g13dd
	g13dx - Calculates the zeros of a vector autoregressive (or moving average) operator
	g13ea - Combined measurement and time update, one iteration of Kalman filter, time-varying, square root covariance filter
	g13eb - Combined measurement and time update, one iteration of Kalman filter, time-invariant, square root covariance filter
	g13fa - Univariate time series, parameter estimation for either a symmetric GARCH process or a GARCH process with asymmetry of the form ( epsilon _t-1+ gamma )^2
	g13fb - Univariate time series, forecast function for either a symmetric GARCH process or a GARCH process with asymmetry of the form ( epsilon _t-1+ gamma )^2
	g13fc - Univariate time series, parameter estimation for a GARCH process with asymmetry of the form (| epsilon _t-1|+ gamma epsilon _t-1)^2
	g13fd - Univariate time series, forecast function for a GARCH process with asymmetry of the form (| epsilon _t-1|+ gamma epsilon _t-1)^2
	g13fe - Univariate time series, parameter estimation for an asymmetric Glosten, Jagannathan and Runkle (GJR) GARCH process
	g13ff - Univariate time series, forecast function for an asymmetric Glosten, Jagannathan and Runkle (GJR) GARCH process
	g13fg - Univariate time series, parameter estimation for an exponential GARCH (EGARCH) process
	g13fh - Univariate time series, forecast function for an exponential GARCH (EGARCH) process

	H - Operations Research
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	h02cb - Integer QP problem (dense)
	h02cd - Supply optional parameter values to h02cb
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