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aidsBestA0 Find ’best’ Value for alpha 0 in the AIDS

Description

Search for the intercept of the translog price index (α0) that gives the best fit to the Almost Ideal
Demand System (see Michalek and Keyzer, 1992)

Usage

aidsBestA0( priceNames, shareNames, totExpName,
a0min = -50, a0max = 50, stoprange = 3, stopiter = 10,
verbose = FALSE, ... )

Arguments

priceNames a vector of strings containing the names of the prices.

shareNames a vector of strings containing the names of the expenditure shares.

totExpName a string containing the variable name of total expenditure.

a0min lower limit of the range for searching for α0.

a0max upper limit of the range for searching for α0.

stoprange stop searching when the search interval is smaller than or equal to stoprange.

stopiter maximal number of iterations.

verbose print each determinant of the residual covariance matrix immediately after its
calculation.

... arguments passed to aidsEst.
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Details

The demand system is estimated using the Iterative Linear Least Squares Estimator (ILLE) sug-
gested by Blundell and Robin (1999). This iterative procedure is equivalent to the method proposed
by Michalek and Keyzer (1992). However, the latter do not correct the coefficient covariance ma-
trix.

The fit of the model is measured in terms of the likelihood value. Since the determinant of the
residual covariance matrix is monotonically decreasing with the likelihood value, we search for the
smallest determinant of the residual covariance matrix.

Since each call of aidsEst generally takes a long time, the search algorithm is constructed to
minimize the calls of the function aidsEst.

Value

a list containing following objects:

alpha0 α0 that gives the best fit.

allValues all α0 values that have been tested and the determinants of the corresponding
residual covariance matrices.

iter number of iterations.

Author(s)

Arne Henningsen

References

Blundell, R. and J.M. Robin (1999) Estimationin Large and Disaggregated Demand Systems: An
Estimator for Conditionally Linear Systems. Journal of Applied Econometrics, 14, p. 209-232.

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Michalek, J. and M. A. Keyzer (1992) Estimation of a two-stage LES-AIDS consumer demand
system for eight EC countries. European Review of Agricultural Economics, 19 (2), p. 137-163.

See Also

aidsEst

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

bestA0 <- aidsBestA0( c( "pFood1", "pFood2", "pFood3", "pFood4" ),
c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, useMatrix = FALSE )

# may take some time (argument 'useMatrix = FALSE' decreases
# the computation time only if the model and data set are small)
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print( bestA0$alpha0 )
plot( bestA0$allValues ) # this should be convex

aidsCalc Shares and Quantities of the Almost Ideal Demand System

Description

Given prices, total expenditure and coefficients this function calculates the demanded quantities and
expenditure shares based on the Almost Ideal Demand System.

Usage

aidsCalc( priceNames, totExpName, coef, data, priceIndex = "TL",
basePrices = NULL, baseShares = NULL )

## S3 method for class 'aidsEst':
predict( object, newdata = NULL,

observedShares = FALSE, ... )

Arguments

priceNames a vector of strings containing the names of the prices.

totExpName a string containing the variable name of total expenditure.

coef a list containing the coefficients alpha, beta, gamma, and (only for the translog
price index) alpha0.

data a data frame containing the data.

priceIndex a character string specifying the price index (see aidsPx) or a numeric vector
providing the log values of the price index.

basePrices a vector specifying the base prices for the Paasche, Laspeyres, and Tornqvist
price index.

baseShares a vector specifying the base expenditure shares for the Laspeyres, simplified
Laspeyres, and Tornqvist index.

object an object of class aidsEst.

newdata an optional data frame which should contain the variables for the prediction. If
omitted, the data frame used for the estimation is used also for the prediction.

observedShares
logical. Using observed shares? (see details).

... currently not used.
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Details

The predict method for objects of class aidsEst extracts all relevant elements from an ob-
ject returned by aidsEst and passes them as arguments to aidsCalc. The optional argument
observedShares determines whether fitted (default) or observed expenditure shares are used in
the price index of the LA-AIDS.

Value

aidsCalc and the predict method for objects of class aidsEst return a list with following
elements:

shares a data frame containing the calculated expenditure shares.

quantities a data frame containing the calculated quantites.

Author(s)

Arne Henningsen

References

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

See Also

aidsEst, aidsPx

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

## LA-AIDS
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, priceIndex = "S" )

# using observed shares in the Stone index
lnp <- aidsPx( "S", priceNames, Blanciforti86, shareNames )
fitted <- aidsCalc( priceNames, "xFood", coef = coef( estResult ),

data = Blanciforti86, priceIndex = lnp )
fitted$shares # equal to estResult$wFitted
fitted$quant # equal to estResult$qFitted
# now the same with the predict method
fitted2 <- predict( estResult, observedShares = TRUE )
all.equal( fitted, fitted2 )

# using fitted shares in the Stone index
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fitted <- aidsCalc( priceNames, "xFood", coef = estResult$coef,
data = Blanciforti86, priceIndex = "S" )

# now the same with the predict method
fitted2 <- predict( estResult )
all.equal( fitted, fitted2 )

## AIDS
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, method = "IL" )

fitted <- aidsCalc( priceNames, "xFood", coef = coef( estResult ),
data = Blanciforti86 )

fitted$shares # equal to estResult$wFitted
fitted$quant # equal to estResult$qFitted

fitted2 <- predict( estResult )
all.equal( fitted, fitted2 )

aidsConcav Concavity of the AIDS

Description

Check whether the expenditure function of the AIDS is concave in prices.

Usage

aidsConcav( priceNames, totExpName, coef, data, shareNames = NULL )

## S3 method for class 'aidsConcav':
print( x, header = TRUE, ... )

Arguments

priceNames a vector of strings containing the names of the prices.

totExpName a string containing the variable name of total expenditure.

coef a list containing the coefficients alpha, beta, gamma, and (only for the translog
price index) alpha0.

data a data frame containing the data.

shareNames a vector of strings containing the names of the expenditure shares.

x an object of class aidsConcav.

header logical. Print a header?

... currently unused.
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Details

If argument shareNames is specified, observed shares are used for the calculation of the ’C’
matrices to check for concavity; if argument shareNames is NULL (e.g., not specified), fitted
shares are used for the calculation of the ’C’ matrices.

Please note that checking concavity of the expenditure function requires that the expenditure func-
tion of the model exists. Therefore, the concavity condition can be checked, only if the symmetry
condition is fulfilled and the translog price index is used.

Value

aidsConcav returns a list of class aidsConcav that contains following elements:

concavity a logical vector indicating whether the concavity condition is fulfilled at each
observation.

nValidObs number of (valid) observation at which concavity could be checked.

nConcavObs number of observation at which the concavity codition is fulfilled.
concavPercent

percent of observations where the concavity condition is fulfilled.

cMatrices a list of the ’C’ matrices for each observation to check for concavity (see Deaton
and Muellbauer, 1980b, p.76 ).

Author(s)

Arne Henningsen

References

Deaton, A.S. and J. Muellbauer (1980a) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Deaton, A.S. and J. Muellbauer (1980b) Economics and Consumer Behavior, Cambridge University
Press, Cambridge.

See Also

aidsEst, aidsElas

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

# estimate the AIDS
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, method = "IL" )
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# check concavity with fitted shares
aidsConcav( priceNames, "xFood", coef = estResult$coef,

data = Blanciforti86 )

# check concavity with observed shares
aidsConcav( priceNames, "xFood", coef = estResult$coef,

data = Blanciforti86, shareNames = shareNames )

aidsConsist Check Consistency of the AIDS

Description

Check whether the specification of the AIDS is consistent with microeconomic demand theory (i.e.
utility maximisation).

Usage

aidsConsist( priceNames, totExpName, coef, data,
priceIndex = "TL", basePrices = NULL, baseShares = NULL,
shareNames = NULL )

## S3 method for class 'aidsConsist':
print( x, ... )

## S3 method for class 'aidsEst':
checkConsist( object, observedShares = FALSE, ... )

Arguments

priceNames a vector of strings containing the names of the prices.

totExpName a string containing the variable name of total expenditure.

coef a list containing the coefficients alpha, beta, gamma, and (only for the translog
price index) alpha0.

data a data frame containing the data.

priceIndex a character string specifying the price index (see aidsPx) or a numeric vector
providing the log values of the price index (passed to aidsMono.

basePrices a vector specifying the base prices for the Paasche, Laspeyres, and Tornqvist
price index (passed to aidsMono.

baseShares a vector specifying the base expenditure shares for the Laspeyres, simplified
Laspeyres, and Tornqvist index (passed to aidsMono.

shareNames a vector of strings containing the names of the expenditure shares (passed to
aidsConcav.

x an object of class aidsConsist.

object an object of class aidsEst.
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observedShares
logical. Using observed shares? (see details).

... currently not used.

Details

The checkConsist method for objects of class aidsEst extracts all relevant elements from
an object returned by aidsEst and passes them as arguments to aidsConsist. The optional
argument observedShares determines whether fitted (default) or observed expenditure shares
are used in the price index of the LA-AIDS to check monotonicity and in the calculation of the
subsitution matrix to check concavity.

Value

aidsConsist and the checkConsist method return a list of class aidsConsist that con-
tains following elements:

addingUp logical. Is the addinp-up condition fulfilled?

homogeneity logical. Is the homogeneity condition fulfilled?

symmetry logical. Is the symmetry condition fulfilled?

mono an object returned by aidsMono.

concav an object returned by aidsMono (only if the symmetry condition is fulfilled
and the translog price index is used, i.e. argument priceIndex is "TL".

Author(s)

Arne Henningsen

References

Deaton, A.S. and J. Muellbauer (1980a) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Deaton, A.S. and J. Muellbauer (1980b) Economics and Consumer Behavior, Cambridge University
Press, Cambridge.

See Also

aidsEst

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

estResult <- aidsEst( priceNames, shareNames, "xFood",
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data = Blanciforti86, method = "IL" )
aidsConsist( priceNames, "xFood", data = Blanciforti86,

coef = estResult$coef )

# the same can be obtained in an easier way
checkConsist( estResult )

aidsElas Elasticities of the AIDS model

Description

These functions calculate and print the demand elasticities of an AIDS model.

Usage

aidsElas( coef, prices = NULL, shares = NULL, totExp = NULL,
method = "AIDS", priceIndex = "TL", basePrices = NULL, baseShares = NULL,
quantNames = NULL, priceNames = NULL, coefCov = NULL, df = NULL )

## S3 method for class 'aidsEst':
elas( object, method = NULL, observedShares = FALSE, ... )

## S3 method for class 'aidsElas':
print( x, ... )

Arguments

coef a list containing the coefficients alpha, beta and gamma.

prices a vector of the prices at which the elasticities should be calculated.

shares a vector of the shares at which the elasticities should be calculated.

totExp total expenditure at which the elasticities should be calculated.

method the elasticity formula to be used (see details).

priceIndex the price index (see details).

basePrices a vector specifying the base prices for the Paasche, Laspeyres, and Tornqvist
price index.

baseShares a vector specifying the base expenditure shares for the Laspeyres, simplified
Laspeyres, and Tornqvist index.

quantNames an optional vector of strings containing the names of the quantities to label elas-
ticities.

priceNames an optional vector of strings containing the names of the prices to label elastici-
ties.

coefCov variance covariance matrix of the coefficients (optional).

df degrees of freedom to calculate P-values of the elasticities (optional).
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object an object of class aidsEst.
observedShares

logical. Using observed shares for calculating the demand elasticities?

x an object of class aidsElas.

... additional arguments of elas.aidsEst are passed to aidsEla; additional
arguments of print.aidsElas are currently ignored.

Details

Argument priceIndex has two effects: first it determines the price index that is used for calcu-
lating (fitted) expenditure shares, if argument shares is not provided (see aidsCalc); second
it determines which version of the formulas for calculating demand elasticities of the LA-AIDS
are used, because formulas B1/LA, B2, and Go/Ch have different versions depending on the price
index.

elas.aidsEst is a wrapper function to aidsElas that extracts the estimated coefficients
(coef), mean expenditure shares (wMeans), mean prices (pMeans), names of the prices (priceNames),
estimated coefficient variance covariance matrix (coef$allcov), and degrees of freedom (est$df)
from the object of class aidsEst and passes them to aidsElas. If argument method in
elas.aidsEst is not specified, the default value depends on the estimation method. If the
demand system was estimated by the linear approximation (LA), the default method is ’Ch’. If
the demand system was estimated by the iterative linear least squares estimator (ILLE), the default
method is ’AIDS’.

At the moment the elasticity formulas of the orginal AIDS (AIDS), the formula of Goddard (1983)
or Chalfant (1987) (Go or Ch), the formula of Eales and Unnevehr (1988) (EU), the formula of
Green and Alston (1990) or the first of Buse (1994) (GA or B1) and the second formula of Buse
(1994) (B2) are implemented.

The variance covariance matrices of the elasticities are calculated using the formula of Klein (1953,
p. 258) (also known as the delta method). At the moment this is implemented only for the elasticity
formulas of the orginal AIDS.

Value

a list of class aidsElas containing following elements:

method the elasticity formula used to calculate these elasticities.

priceIndex the price index used (see details).

df degrees of freedom to calculate P-values of the elasticities (only if argument df
is provided).

exp vector of expenditure elasticities.

hicks matrix of Hicksian (compensated) price elasticities.

marshall matrix of Marshallian (uncompensated) price elasticities.

allVcov variance covariance matrix of all elasticities.

expVcov variance covariance matrix of the expenditure elasticities.

hicksVcov variance covariance matrix of the Hicksian (compensated) price elasticities.
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marshallVcov variance covariance matrix of the Marshallian (uncompensated) price elastici-
ties.

expStEr standard errors of the expenditure elasticities.

hicksStEr standard errors of the Hicksian (compensated) price elasticities.

marshallStEr standard errors of the Marshallian (uncompensated) price elasticities.

expTval t-values of the expenditure elasticities.

hicksTval t-values of the Hicksian (compensated) price elasticities.

marshallTval t-values of the Marshallian (uncompensated) price elasticities.

expPval P-values of the expenditure elasticities.

hicksPval P-values of the Hicksian (compensated) price elasticities.

marshallPval P-values of the Marshallian (uncompensated) price elasticities.

Author(s)

Arne Henningsen

References

Chalfant, J.A. (1987) A Globally Flexible, Almost Ideal Demand System. Journal of Business and
Economic Statistics, 5, p. 233-242.

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Eales J.S. and L.J. Unnevehr (1988) Demand for beef and chicken products: separability and struc-
tural change. American Journal of Agricultural Economics, 70, p. 521-532.

Klein L.R. (1953) A Textbook of Econometrics. Row, Petersen and Co., New York.

See Also

aidsEst

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),
c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86 )

wMeans <- colMeans( Blanciforti86[ , c( "wFood1", "wFood2",
"wFood3", "wFood4" ) ] )

aidsElas( estResult$coef, shares = wMeans, method = "Ch",
priceIndex = "S" )

## Repeating the evaluation of different elasticity formulas of
## Green & Alston (1990)
priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
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shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

# AIDS estimation and elasticities
estResultA <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86[ -1, ],
method = "IL", maxiter = 100 )

diag( elas( estResultA, method = "AIDS" )$marshall )

# LA-AIDS estimation
estResultLA <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, priceIndex = "SL", maxiter = 100 )

# LA-AIDS + formula of AIDS
diag( elas( estResultLA, method = "AIDS" )$marshall )

# LA-AIDS + formula of Eales + Unnevehr
diag( elas( estResultLA, method = "EU" )$marshall )

# LA-AIDS + formula of Goddard or Chalfant:
diag( elas( estResultLA, method = "Go" )$marshall )
diag( elas( estResultLA, method = "Ch" )$marshall )

# LA-AIDS + formula of Green + Alston (= 1st of Buse):
diag( elas( estResultLA, method = "GA" )$marshall )

aidsEst Estimating the Almost Ideal Demand System (AIDS)

Description

aidsEst does an econometric estimation of the Almost Ideal Demand System (AIDS)

Usage

aidsEst( priceNames, shareNames, totExpName, data,
method = "LA", priceIndex = "Ls", pxBase = 1,
hom = TRUE, sym = TRUE,
shifterNames = NULL, instNames = NULL,
estMethod = ifelse( is.null( instNames ), "SUR", "3SLS" ),
ILmaxiter = 50, ILtol = 1e-5, alpha0 = 0, restrict.regMat = FALSE, ... )

## S3 method for class 'aidsEst':
print( x, ... )

Arguments

priceNames a vector of strings containing the names of the prices.

shareNames a vector of strings containing the names of the expenditure shares.

totExpName a string containing the variable name of total expenditure.
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data a data frame containing all required variables.

method character string specifying the method to estimate the AIDS: either ’LA’ or ’IL’
(see deatils).

priceIndex character string specifying the price index for the ’Linear Approximation’: ei-
ther ’S’, ’SL’, ’P’, ’L’, ’Ls’, or ’T’ (see details).

pxBase The base to calculate the LA-AIDS price indices (see aidsPx).

hom logical. Should the homogeneity condition be imposed?

sym logical. Should the symmetry condition be imposed?

shifterNames an optional vector of strings containing the names of the demand shifters.

instNames a vector of strings containing the names of instrumental variables.

estMethod estimation method (e.g. ’SUR’ or ’3SLS’, see systemfit).

ILmaxiter maximum number of iterations of the ’Iterated Linear Least Squares Estima-
tion’.

ILtol tolerance level of the ’Iterated Linear Least Squares Estimation’.

alpha0 the intercept of the translog price index (α0).

restrict.regMat
logical. Method to impose homogeneity and symmetry restrictions: either via
restrict.matrix (default) or via restrict.regMat (see systemfit).

x An object of class aidsEst.

... additional arguments of aidsEst are passed to systemfit; additional argu-
ments of print.aidsEst are currently ignored.

Details

Argument method can specify two different estimation methods: The ’Linear Approximate AIDS’
(LA) and the ’Iterative Linear Least Squares Estimator’ (IL) proposed by Blundell and Robin
(1999).
Argument priceIndex can specify six different price indices for the LA-AIDS:

• Stone price index (’S’),

• Stone price index with lagged shares (’SL’),

• loglinear analogue to the Paasche price index (’P’),

• loglinear analogue of the Laspeyres price index (’L’),

• simplified loglinear analogue of the Laspeyres price index (’Ls’), and

• Tornqvist price index (’T’).

The ’Iterative Linear Least Squares Estimator’ (IL) needs starting values for the (translog) price
index. Starting values are taken from an initial estimation of the ’Linear Approximate AIDS’ (LA)
with the price index specified by argument priceIndex.
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Value

a list of class aidsEst containing following objects:

coef a list containing the vectors/matrix of the estimated coefficients (alpha, beta, and
gamma).

r2 R2-values of all share equations.

r2q R2-values of the estimated quantities.

wFitted fitted expenditure shares.

wResid residuals of the expenditure shares.

qObs observed quantities / quantitiy indices.

qFitted fitted quantities / quantitiy indices.

qResid residuals of the estimated quantities.

est estimation result, i.e. the object returned by systemfit.

iter iterations of SUR/3SLS estimation(s). If the AIDS is estimated by the ’Iterated
Linear Least Squares Estimator’ (ILLE): a vector containing the SUR/3SLS it-
erations at each iteration.

ILiter number of iterations of the ’Iterated Linear Least Squares Estimation’.

method the method used to estimate the aids (see details).

priceIndex the name of the price index (see details).

lnp log of the price index used for estimation.

pMeans means of the prices.

wMeans means of the expenditure shares.

xtMean mean of total expenditure.

call the call of aidsEst.

priceNames names of the prices.

shareNames names of the expenditure shares.

totExpName name of the variable for total expenditure.

basePrices the base prices of the Paasche, Laspeyres, or Tornqvist price index.

baseShares the base shares of the Laspeyres, simplified Laspeyres, or Tornqvist price index.

Author(s)

Arne Henningsen

References

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Blundell, R. and J.M. Robin (1999) Estimationin Large and Disaggregated Demand Systems: An
Estimator for Conditionally Linear Systems. Journal of Applied Econometrics, 14, p. 209-232.
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See Also

summary.aidsEst, aidsElas, aidsCalc.

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

## Repeating the demand analysis of Blanciforti, Green & King (1986)
## Note: Blanciforti, Green & King (1986) use scaled data,
## which leads to slightly different results
estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, priceIndex = "SL", maxiter = 100 )

print( estResult )
elas( estResult )

## Estimations with a demand shifter: linear trend
priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )
Blanciforti86$trend <- c( 0:( nrow( Blanciforti86 ) - 1 ) )
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, shifterNames = "trend" )
print( estResult )

# Estimations with two demand shifters: linear + quadratic trend
Blanciforti86$trend2 <- c( 0:( nrow( Blanciforti86 ) - 1 ) )^2
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, shifterNames = c( "trend", "trend2" ) )
print( estResult )

aidsMono Monotonicity of the AIDS

Description

aidsMono checks whether the expenditure function of an estimated Almost Ideal Demand System
(AIDS) is monotonic increasing in prices, which implies that all demanded quantities and expendi-
ture shares are non-negative.

Usage

aidsMono( priceNames, totExpName, coef, data,
priceIndex = "TL", basePrices = NULL, baseShares = NULL )

## S3 method for class 'aidsMono':
print( x, header = TRUE, ... )
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Arguments

priceNames a vector of strings containing the names of the prices.

totExpName a string containing the variable name of total expenditure.

coef a list containing the coefficients alpha, beta, gamma, and (only for the translog
price index) alpha0.

data a data frame containing the data.

priceIndex a character string specifying the price index (see aidsPx) or a numeric vector
providing the log values of the price index.

basePrices a vector specifying the base prices for the Paasche, Laspeyres, and Tornqvist
price index.

baseShares a vector specifying the base expenditure shares for the Laspeyres, simplified
Laspeyres, and Tornqvist index.

x an object of class aidsMono.

header logical. Print a header?

... currently unused.

Details

Internally, aidsMono passes its arguments to aidsCalc and then checks for each observation,
wether all expenditure shares are non-negative.

If argument priceIndex specifies a price index of the LA-AIDS, ’fitted’ values are used for cur-
rent and lagged expenditure shares in these price indices (see aidsCalc). However, if argument
priceIndex is a numeric vector containing the log values of a price index (e.g. the price index
used in the estimation), this price index is used for the calculations.

Value

aidsMono returns a list of class aidsMono that contains following elements:

monotony a logical vector indicating whether the monotony condition is fulfilled at each
observation.

nValidObs number of (valid) observation at which monotonicity could be checked.

nMonoObs number of observation at which the monotonicity codition is fulfilled.

monoPercent percent of observations where the monotony condition is fulfilled.

priceIndex a chacter string indicating the price index specified by argument priceIndex
("numeric" if the price index is specified numerically).

Author(s)

Arne Henningsen
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References

Deaton, A.S. and J. Muellbauer (1980a) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Deaton, A.S. and J. Muellbauer (1980b) Economics and Consumer Behavior, Cambridge University
Press, Cambridge.

See Also

aidsEst, aidsCalc

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

## AIDS
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, method = "IL" )
aidsMono( priceNames, "xFood", coef = coef( estResult ),

data = Blanciforti86 )

## LA-AIDS with Tornqvist price index
estResultLaT <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, priceIndex = "T" )
# with fitted expenditure shares in the price index
aidsMono( priceNames, "xFood", coef = coef( estResultLaT ),

data = Blanciforti86, priceIndex = "T",
basePrices = estResultLaT$basePrices,
baseShares = estResultLaT$baseShares )

# with observed expenditure shares in the price index
aidsMono( priceNames, "xFood", coef = coef( estResultLaT ),

data = Blanciforti86, priceIndex = estResultLaT$lnp )

aidsPx Price Index for the AIDS

Description

Calculate log price indices for the AIDS and LA-AIDS.

Usage

aidsPx( priceIndex, priceNames, data, shareNames = NULL, base = 1, coef = NULL,
shifterNames = NULL )
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Arguments

priceIndex the price index to be used (see details).

priceNames a vector of strings containing the names of the prices.

data a data frame containing the required variables.

shareNames a vector of strings containing the names of the expenditure shares.

base the base to calculate the indices (see details).

coef a list containing the coefficients alpha0, alpha, beta, and gamma (only needed
for the translog price index).

shifterNames an optional vector of strings containing the names of the demand shifters that
modify the alphas of the Translog price index.

Details

Currently 7 different price indices are implemented:

• translog price index (’TL’),

• Stone price index (’S’),

• Stone price index with lagged shares (’SL’),

• loglinear analogue to the Paasche price index (’P’),

• loglinear analogue of the Laspeyres price index (’L’),

• simplified loglinear analogue of the Laspeyres price index (’Ls’), and

• Tornqvist price index (’T’).

The argument base can be either

• a single number: the row number of the base prices and quantities,

• a vector indicating several observations: The means of these observations are used as base
prices and quantities, or

• a logical vector with the same length as the data: The means of the observations indicated
as ’TRUE’ are used as base prices and quantities.

• a list with elements prices and/or shares that are numeric vectors specifying the values
of the base prices and/or base expenditure shares.

Value

A vector containing the log price index. If argument priceIndex is "P", "Ls", or "T", the
returned vector has the attribute(s) basePrices and/or baseShares that are numeric vectors
of the base prices and/or base expenditure shares for calculating the price indices.

Author(s)

Arne Henningsen
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References

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

Moschini, G. (1995) Units of Measurement and the Stone Index in Demand System Estimation.
American Journal of Agricultural Economics, 77, p. 63-68.

See Also

aidsEst

Examples

data( Blanciforti86 )

# Stone price index
aidsPx( "S", c( "pFood1", "pFood2", "pFood3", "pFood4" ),

Blanciforti86, c( "wFood1", "wFood2", "wFood3", "wFood4" ) )

# (log-linear analogue of the) Paasche price index
aidsPx( "P", c( "pFood1", "pFood2", "pFood3", "pFood4" ),

Blanciforti86, c( "wFood1", "wFood2", "wFood3", "wFood4" ),
base = row.names(Blanciforti86) == "1970" )

# Tornqvist price index
aidsPx( "T", c( "pFood1", "pFood2", "pFood3", "pFood4" ),

Blanciforti86, c( "wFood1", "wFood2", "wFood3", "wFood4" ),
base = list( prices = rep( 100, 4 ), shares = rep( 0.25, 4 ) ) )

aidsUtility Indirect Utility Function of the Almost Ideal Demand System

Description

These functions calculate the utility level given prices and total expenditure using the indirect util-
ity function of the Almost Ideal Demand System and the partial derivatives of this indirect utility
function with repect to prices and total expenditure.

Usage

aidsUtility( priceNames, totExpName, coef, data )

aidsUtilityDeriv( priceNames, totExpName, coef, data, rel = FALSE )
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Arguments

priceNames a vector of strings containing the names of the prices.

totExpName a string containing the variable name of total expenditure.

coef a list containing the coefficients in elements alpha0 (scalar), alpha (vector), beta
(vector), gamma (matrix), and possibly beta0 (scalar, if not given, it is assumed
to be 1).

data a data frame containing the data.

rel logical. If TRUE the returned partial derivatives are given in relative terms (like
elasticities), i.e. they indicate the percentage change in the utility level when a
price or total expenditure is increased by 1%.

Value

aidsUtility returns a numeric vector that contains the utility levels; aidsUtilityDeriv
returns a data.frame that contains the partial derivatives of the indirect utility function with repect
to prices and total expenditure.

Author(s)

Arne Henningsen

References

Deaton, A.S. and J. Muellbauer (1980) An Almost Ideal Demand System. American Economic
Review, 70, p. 312-326.

See Also

aidsEst, aidsCalc

Examples

data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

## estimate the (non-linear) AIDS
estResult <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, method = "IL" )

# calculate the utility levels of each year
utility <- aidsUtility( priceNames, "xFood", coef = coef( estResult ),

data = Blanciforti86 )

utilityDeriv <- aidsUtilityDeriv( priceNames, "xFood",
coef = coef( estResult ), data = Blanciforti86 )
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utilityEla <- aidsUtilityDeriv( priceNames, "xFood",
coef = coef( estResult ), data = Blanciforti86, rel = TRUE )

Blanciforti86 U.S. consumption data

Description

The Blanciforti86 data frame contains annual U.S. consumption data from 1947 to 1978 or
1981. These data include eleven aggregate commodity groups: (1) food, (2) alcohol plus tobacco,
(3) clothing, (4) housing, (5) utilities, (6) transportation, (7) medical care, (8) durable goods, (9)
other nondurable goods, (10) other services, and (11) other miscellaneous goods; four food groups:
(1) meats, (2) fruits and vegetables, (3) cereal and bakery products, and (4) miscellaneous foods;
and four meat groups: (1) beef and veal, (2) pork, (3) fish, and (4) poultry. For each of these groups
the consumption expenditures, price indices, and expenditure shares are available.

This data frame contains the following variables / columns:

year The year.

xAggX Expenditure on the aggregate commodity group X (in Millions of US-Dollars).

xAgg Total expenditure on all eleven aggregate commodity groups (in Millions of US-Dollars).

xcAggX Deflated expenditure on the aggregate commodity group X (in Million of 1972 US-Dollars).

xcAgg Total deflated expenditure on all eleven aggregate commodity groups (in Million of 1972
US-Dollars).

pAggX Price index for the aggregate commodity group X (1972 = 100).

wAggX Expenditure share of the aggregate commodity group X.

xFoodX Per capita expenditure for food group X (in US-Dollars).

xFood Total per capita expenditure for all four food groups (in US-Dollars).

xcFoodX Deflated per capita expenditure for food group X (in 1972 US-Dollars).

xcFood Total deflated per capita expenditure for all four food groups (in 1972 US-Dollars).

pFoodX Price index for food group X (1972 = 100).

wFoodX Expenditure share of food group X.

xFoodUsdoc Expenditure on food published by the US Department of Commerce (USDOC) (in
Millions of US-Dollars).

xFoodUsda Expenditure on food published by the US Department of Agriculture (USDA) (in Mil-
lions of US-Dollars).

xFoodNew Expenditure on food (new estimates) (in Millions of US-Dollars).

xMeatX Per capita expenditure for meat group X (in US-Dollars).

xMeat Total per capita expenditure for all four meat groups (in US-Dollars).

pMeatX Price index for meat group X (1972 = 100).

cMeatX Per capita consumption of meat group X (in pounds).
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pMeat Price index for the meat group (1972 = 100).

pMeatNew Price index for the meat group (new estimate) (1972 = 100).

population3 Population as presented in Table 5.A.3 (in Millions).

population12 Population as presented in Table 5.A.12 (in Millions).

Usage

data(Blanciforti86)

Source

Blanciforti, Laura. A., Richard D. Green and Gordon A. King (1986) U.S. Consumer Behavior Over
the Postwar Period: An Almost Ideal Demand System Analysis. Giannini Foundation Monograph
Number 40, August 1986.

Bleymueller79E25.1 Artificial Prices and Quantities

Description

The Bleymueller251 data frame contains prices and quantities of 4 products for the years 1970,
1974 and 1978. This data are part of Exercise 25.1 of Bleymueller, Gehler und Guetlicher (1979).

Usage

data(Bleymueller79E25.1)

Format

This data frame contains the following columns:

p.A Price of good A.

p.B Price of good B.

p.C Price of good C.

p.D Price of good D.

q.A Quantity of good A.

q.B Quantity of good B.

q.C Quantity of good C.

q.D Quantity of good D.

Source

Bleymueller, J; G. Gehlert and H. Guelicher (1979) Statistik fuer Wirtschaftswissenschaftler. Verlag
Vahlen, Muenchen.
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cesEst Estimate a CES function

Description

Estimate a Constant-Elasticities-of-Scale (CES) function with two exogenous variables by Least
Squares.

y = γ ∗ (α ∗ x1ρ + (1− α) ∗ x2ρ)φ/ρ

where the elesticity of substitution is s = 1/(1− ρ)
Warning: The econometric estimation of a CES function is (almost) always very problematic, be-
cause very different parameter vectors could result in very similar values of the objective function
(sum of squared residuals). Hence, even if optim reports that the nonlinear minimization has
converged, there might be another rather different parameter vector that results in a lower sum of
squared residuals.

Usage

cesEst( yName, xNames, data, vrs = FALSE, ... )

Arguments

yName a string containing the name of the dependent variable.

xNames a vector of two strings containing the names of the independent variables.

data data frame containing the data.

vrs logical. Allow for variable returns to scale?

... further arguments are passed to optim.

Details

Analytical gradients are used (only) if the “BFGS”, “CG”, or “L-BFGS-B” method is used.

Value

A list of class cesEst. It is the object returned by optim plus following elements:

hessian Hessian matrix of the objective function with respect to the estimated parame-
ters.

vcov covariance matrix of the estimated parameters.

call the matched call.

Author(s)

Arne Henningsen
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See Also

translogEst and quadFuncEst.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of intermediate inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput

## CES: Land & Labor
cesLandLabor <- cesEst( "qOutput", c( "land", "qLabor" ), germanFarms )

# variable returns to scale
cesLandLaborVrs <- cesEst( "qOutput", c( "land", "qLabor" ), germanFarms,

vrs = TRUE )

# using the BFGS optimization method
cesLandLaborBfgs <- cesEst( "qOutput", c( "land", "qLabor" ), germanFarms,

method = "BFGS" )

# using the L-BFGS-B optimization method with constrained alpha
cesLandLaborBfgsCon <- cesEst( "qOutput", c( "land", "qLabor" ),

germanFarms, method = "L-BFGS-B", lower = c( -Inf, 0, -Inf ),
upper = c( Inf, 1, Inf ) )

# using the SANN optimization method
cesLandLaborSann <- cesEst( "qOutput", c( "land", "qLabor" ), germanFarms,

method = "SANN" )

## CES: Land & Intermediate Inputs
cesLandInt <- cesEst( "qOutput", c( "land", "qVarInput" ), germanFarms )

# variable returns to scale
cesLandIntVrs <- cesEst( "qOutput", c( "land", "qVarInput" ), germanFarms,

vrs = TRUE )

# using the BFGS optimization method
cesLandIntBfgs <- cesEst( "qOutput", c( "land", "qVarInput" ), germanFarms,

method = "BFGS" )

# using the L-BFGS-B optimization method with constrained alpha
cesLandIntBfgsCon <- cesEst( "qOutput", c( "land", "qVarInput" ), germanFarms,

method = "L-BFGS-B", lower = c( -Inf, 0, -Inf ),
upper = c( Inf, 1, Inf ) )

# using the SANN optimization method
cesLandIntSann <- cesEst( "qOutput", c( "land", "qVarInput" ), germanFarms,

method = "SANN" )
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checkConsist Testing Theoretical Consistency

Description

Test theoretical consistency of microeconomic models.

Usage

checkConsist( object, ... )

Arguments

object a microeconomic model

... further arguments for methods

Details

This is a generic function.

Author(s)

Arne Henningsen

See Also

checkConsist.aidsEst

cobbDouglasCalc Calculate dependent variable of a Cobb-Douglas function

Description

Calculate the dependent variable of a Cobb-Douglas function.

Usage

cobbDouglasCalc( xNames, data, coef, coefCov = NULL, dataLogged = FALSE )
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Arguments

xNames a vector of strings containing the names of the independent variables.

data data frame containing the data.

coef vector containing the coefficients: if the elements of the vector have no names,
the first element is taken as intercept of the logged equation and the following el-
ements are taken as coefficients of the independent variables defined in argument
xNames (in the same order); if the elements of coef have names, the element
named a_0 is taken as intercept of the logged equation and the elements named
a_1, . . . , a_n are taken as coefficients of the independent variables defined in
argument xNames (numbered in that order).

coefCov optional covariance matrix of the coefficients (the order of the rows and columns
must correspond to the order of the coefficients in argument coef).

dataLogged logical. Are the values in data already logged?

Value

A vector containing the endogenous variable. If the inputs are provided as logarithmic values (argu-
ment dataLogged is TRUE), the endogenous variable is returned as logarithm; non-logarithmic
values are returned otherwise.

If argument coefCov is specified, the returned vector has an attribute "variance" that is a
vector containing the variances of the calculated (fitted) endogenous variable.

Author(s)

Arne Henningsen

See Also

translogCalc, cobbDouglasOpt.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a Cobb-Douglas production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, linear = TRUE )

# fitted values
fitted <- cobbDouglasCalc( c( "qLabor", "land", "qVarInput", "time" ), germanFarms,

coef( estResult )[ 1:5 ] )
#equal to estResult$fitted
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# fitted values and their variances
fitted2 <- cobbDouglasCalc( c( "qLabor", "land", "qVarInput", "time" ), germanFarms,

coef( estResult )[ 1:5 ], coefCov = vcov( estResult )[ 1:5, 1:5 ] )
# t-values
c( fitted2 ) / attributes( fitted2 )$variance^0.5

cobbDouglasDeriv Derivatives of a Cobb-Douglas function

Description

Calculate the derivatives of a Cobb-Douglas function.

Usage

cobbDouglasDeriv( xNames, data, coef, coefCov = NULL,
yName = NULL, dataLogged = FALSE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data data frame containing the data.

coef vector containing the coefficients: if the elements of the vector have no names,
the first element is taken as intercept of the logged equation and the following el-
ements are taken as coefficients of the independent variables defined in argument
xNames (in the same order); if the elements of coef have names, the element
named a_0 is taken as intercept of the logged equation and the elements named
a_1, . . . , a_n are taken as coefficients of the independent variables defined in
argument xNames (numbered in that order).

coefCov optional covariance matrix of the coefficients (the order of the rows and columns
must correspond to the order of the coefficients in argument coef).

yName an optional string containing the name of the dependent variable. If it is NULL,
the dependent variable is calculated from the independent variables and the co-
efficients.

dataLogged logical. Are the values in data already logged?

Value

a list of class cobbDouglasDeriv containing following objects:

deriv data frame containing the derivatives.

variance data frame containing the variances of the derivatives (only if argument coefCov
is provided). NOTE: if argument yName is specified, the variance of the en-
dogenous variable is currently ignored.
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Author(s)

Arne Henningsen

See Also

cobbDouglasCalc, translogDeriv.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a Cobb-Douglas production function
estResult <- translogEst( "qOutput", c( "qLabor", "qVarInput", "land", "time" ),

germanFarms, linear = TRUE )

# compute the marginal products of the inputs (with "fitted" Output)
margProducts <- cobbDouglasDeriv( c( "qLabor", "qVarInput", "land", "time" ),

data = germanFarms, coef = coef( estResult )[1:5],
coefCov = vcov( estResult )[1:5,1:5] )

margProducts$deriv
# t-values
margProducts$deriv / margProducts$variance^0.5

# compute the marginal products of the inputs (with observed Output)
margProductsObs <- cobbDouglasDeriv( c( "qLabor", "qVarInput", "land", "time" ),

data = germanFarms, coef = coef( estResult )[1:5], yName = "qOutput",
coefCov = vcov( estResult )[1:5,1:5] )

margProductsObs$deriv
# t-values
margProductsObs$deriv / margProductsObs$variance^0.5

cobbDouglasOpt Optimal Values of Independent Variables of a Cobb-Douglas Function

Description

Calculate the optimal values of the variable independent variables of a Cobb-Douglas function.

Usage

cobbDouglasOpt( pyName, pxNames, data, coef,
zNames = NULL, zCoef = NULL, xNames = NULL, dataLogged = FALSE )
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Arguments

pyName character string containing the name of the price of the dependent variable.

pxNames a vector of strings containing the names of the prices of the variable independent
variables.

data data frame containing the data.

coef vector containing the intercept and the coefficients of the variable independent
variables: if the elements of the vector have no names, the first element is taken
as intercept of the logged equation and the following elements are taken as coef-
ficients of the variable independent variables with corresponding prices defined
in argument pxNames (in the same order); if the elements of coef have names,
the element named a_0 is taken as intercept of the logged equation and the ele-
ments named a_1, . . . , a_n are taken as coefficients of the variable independent
variables with corresponding prices defined in argument xNames (numbered in
that order).

zNames optional vector of strings containing the names of the fixed independent vari-
ables.

zCoef vector containing the coefficients of the fixed independent variables: if the el-
ements of the vector have no names, they are taken as coefficients of the fixed
independent variables defined in argument zNames (in the same order); if the
elements of coef have names, the elements named d_1, . . . , d_m are taken as
coefficients of the fixed independent variables with corresponding prices defined
in argument zNames (numbered in that order).

xNames optional vector of strings containing the names that should be assigned to the
returned variable independent variables.

dataLogged logical. Are the prices and fixed independent variables in data with names
defined in pyName, pxNames, and zNames already logged?

Value

A data frame containing the optimal values of the variable independent variables. If the prices
and fixed independent variables are provided as logarithmic values (argument dataLogged is
TRUE), the optimal values of the variable independent variables are returned as logarithms, too;
non-logarithmic values are returned otherwise.

Author(s)

Arne Henningsen

See Also

cobbDouglasCalc.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
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# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a Cobb-Douglas production function
estResult <- translogEst( yName = "qOutput",

xNames = c( "qLabor", "qVarInput", "land", "time" ),
data = germanFarms, linear = TRUE )

# calculate optimal quantities of variable inputs
xCoef <- coef( estResult )[ 1:3 ]
zCoef <- coef( estResult )[ 4:5 ]
names( zCoef ) <- c( "d_1", "d_2" )
optInput <- cobbDouglasOpt( pyName = "pOutput",

pxNames = c( "pLabor", "pVarInput" ), coef = xCoef,
data = germanFarms, xNames = c( "qLabor", "qVarInput" ),
zNames = c( "land", "time" ), zCoef = zCoef )

# compare observed with optimal input quantities
plot( germanFarms$qLabor, optInput$qLabor )
plot( germanFarms$qVarInput, optInput$qVarInput )

coef.aidsEst Coefficients of an Almost Ideal Demand System

Description

These methods return and print the coefficients from an Almost Ideal Demand System.

Usage

## S3 method for class 'aidsEst':
coef( object, ... )

## S3 method for class 'coef.aidsEst':
print( x, ... )

Arguments

object an object of class aidsEst.

x an object of class coef.aidsEst.

... further arguments for methods
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Value

The coef method returns an object of class coef.aidsEst containing following objects:

alpha0 a scalar, coefficient alpha0 (only for the AIDS with translog price index).

alpha a vector of the alpha coefficients.

beta a vector of the beta coefficients.

gamma a matrix of the gamma coefficients.

delta a matrix of the delta coefficients (only if the model was estimated with demand
shifters).

Author(s)

Arne Henningsen

See Also

aidsEst

coef.quadFuncEst Coefficients of a Quadratic Function

Description

These methods return the coefficients and their covariance matrix from an estimated quadratic func-
tion.

Usage

## S3 method for class 'quadFuncEst':
coef( object, ... )

## S3 method for class 'quadFuncEst':
vcov( object, ... )

Arguments

object an object of class quadFuncEst.

... currently ignored.

Value

The coef method returns a vector containing all (linearly independent) coefficients of a quadratic
function.

The vcov method returns the covariance matrix of all (linearly independent) coefficients of a
quadratic function.
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Author(s)

Arne Henningsen

See Also

quadFuncEst

coef.translogEst Coefficients of a Translog Function

Description

These methods return the coefficients and their covariance matrix from an estimated translog func-
tion.

Usage

## S3 method for class 'translogEst':
coef( object, ... )

## S3 method for class 'translogEst':
vcov( object, ... )

Arguments

object an object of class translogEst.

... currently ignored.

Value

The coef method returns a vector containing all (linearly independent) coefficients of a translog
function.

The vcov method returns the covariance matrix of all (linearly independent) coefficients of a
translog function.

Author(s)

Arne Henningsen

See Also

translogEst
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coefTable Coefficient Table

Description

Generate Table for Coefficients, Std. Errors, t-values and P-values.

Usage

coefTable( coef, stdErr, df = NULL )

Arguments

coef vector that contains the coefficients.

stdErr vector that contains the standard errors of the coefficients.

df degrees of freedom of the t-test used to calculate P-values.

Value

a matrix with 4 columns: coefficients, standard errors, t-values and P-values. If argument df is not
provided, the last column (P-values) is filled with NAs.

Author(s)

Arne Henningsen

Examples

coefTable( rnorm( 10 ), 0.5 * abs( rnorm( 10 ) ), 20 )

colMedians Medians of Columns and Rows

Description

Compute the sample medians of the columns or rows of a data.frame or matrix.

Usage

colMedians( x, na.rm = FALSE )

rowMedians( x, na.rm = FALSE )
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Arguments

x a data.frame or matrix.

na.rm a logical value indicating whether NA values should be stripped before the com-
putation proceeds.

Value

A vector of the medians of each column or row of x.

Author(s)

Arne Henningsen

See Also

median,colMeans.

Examples

data( "germanFarms" )
colMedians( germanFarms[ , -1 ] )

compPlot Scatterplot to Compare two Variables

Description

Plot a scatterplot to compare two variables.

Usage

compPlot( x, y, lim = NULL, ... )

Arguments

x values of the first variable (on the X axis).

y values of the second variable (on the Y axis).

lim optional vector of two elements specifying the limits of both axes).

... further arguments are passed to plot.

Author(s)

Arne Henningsen
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Examples

x <- rnorm( 25 )
y <- 2 + 3 * x + rnorm( 25 )
ols <- lm( y ~ x )
compPlot( y, fitted( ols ) )
compPlot( y, fitted( ols ), lim = c( -6, 10 ) )
compPlot( y, fitted( ols ), pch = 20 )

df.residual.aidsEst
Covariance matrix of an Almost Ideal Demand System

Description

These method returns the covariance matrix of the coefficients from an Almost Ideal Demand Sys-
tem (AIDS).

Usage

## S3 method for class 'aidsEst':
df.residual( object, ... )

Arguments

object an object of class aidsEst.

... currently not used.

Value

The df.residual method for objects of class aidsEst returns a symmetric matrix: the covari-
ance matrix of the coefficients.

Author(s)

Arne Henningsen

See Also

aidsEst, coef.aidsEst
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elas Calculating and returning elasticities

Description

These functions calculate and return elasticities of microeconomic models. elasticities is an
alias for elas.

Usage

elas( object, ... )
elasticities( object, ... )
## Default S3 method:
elas( object, ... )

Arguments

object a microeconomic model

... further arguments for methods

Details

This is a generic function. The default method just returns the element elas from object.

Author(s)

Arne Henningsen

See Also

elas.aidsEst

elas.npregHom Elasticities of a Homogeneous Nonparametric Function

Description

Calculate elasticities from a nonparametric regression with homogeneity of degree zero imposed on
some variables.

Usage

## S3 method for class 'npregHom':
elas( object, data = NULL, yObs = FALSE, ... )
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Arguments

object object of class npregHom (returned by npregHom).

data dataframe or a vector with named elements containing the data; if it is not spec-
ified, the data frame that was used for the nonparametric estimation is used for
calculating elasticities.

yObs logical. Use observed values of the andogenous variable. If FALSE (default)
fitted values are used.

... currently ignored.

Value

A data.frame, where each column corresponds to one of the continuous independent variables.

Author(s)

Arne Henningsen

See Also

npregHom.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# weights to impose
weights <- c(

pOutput = mean( germanFarms$qOutput ),
pVarInput = mean( germanFarms$qVarInput ),
pLabor = mean( germanFarms$qLabor ) )

weights <- weights / sum( weights )

# estimate an input demand function
estResult <- npregHom( "qVarInput",

xNames = c( "pOutput", "pVarInput", "pLabor", "land" ),
data = germanFarms, homWeights = weights )

# calculate elasticities
elas( estResult )
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fitted.aidsEst Fitted values of an Almost Ideal Demand System

Description

This method extracts the fitted demanded quantities and expenditure shares from an estimated Al-
most Ideal Demand System.

Usage

## S3 method for class 'aidsEst':
fitted( object, ... )

Arguments

object an object of class aidsEst.

... currently unused.

Value

The fitted method returns a list containing following objects:

shares a data frame for the fitted expenditure shares.

quant a data frame for the fitted demanded quantities.

Author(s)

Arne Henningsen

See Also

aidsEst

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),
c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86 )

fitted( estResult )
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germanFarms Output and Inputs of Farms in West-Germany

Description

The germanFarms data frame contains annual data of an average full-time farm in West-Germany.
Additionally, the price indices for agricultural output and agricultural variable input are included.
20 book-keeping years are included - starting in 1975/76 and ending in 1994/95.

Usage

data(germanFarms)

Format

This data frame contains the following columns:

year the book-keeping year.

vCrop the value of crop outputs (in current Deutschmark).

vAnimal the value of animal outputs (in current Deutschmark).

vOutput the value of outputs (in current Deutschmark).

pOutput price index of agricultural outputs (1980/81 = 100).

vVarInput the value of variable inputs (in current Deutschmark).

pVarInput price index of variable agricultural inputs (1980/81 = 100).

qLabor the number of full-time worker equivalents.

pLabor costs of an agricultural worker (Deutschmarks per year).

land land used for agricultural production (in ha).

Source

Bundesministerium für Ernährung, Landwirtschaft und Forsten (Federal Department for Food, Agri-
culture and Forests), Agrarbericht der Bundesregierung (Agricultural Report of the Federal Gov-
ernment), Jahrgänge 1977-1996 (years 1977-1996).
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insertCol Insert Column into a Matrix

Description

Insert a new column into a matrix.

Usage

insertCol( m, c, v = NA, cName = "" )

Arguments

m matrix.

c column number where the new column should be inserted.

v optional values of the new column.

cName optional character string: the name of the new column.

Value

a matrix with one more column than the provided matrix m.

Author(s)

Arne Henningsen

See Also

insertRow.

Examples

m <- matrix( 1:4, 2 )
insertCol( m, 2, 5:6 )
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insertRow Insert Row into a Matrix

Description

Insert a new row into a matrix.

Usage

insertRow( m, r, v = NA, rName = "" )

Arguments

m matrix.

r row number where the new row should be inserted.

v optional values for the new row.

rName optional character string: the name of the new row.

Value

a matrix with one more row than the provided matrix m.

Author(s)

Arne Henningsen

See Also

insertCol.

Examples

m <- matrix( 1:4, 2 )
insertRow( m, 2, 5:6 )
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logLik.aidsEst Log-Likelihood value of an object of class aidsEst

Description

This method extracts the log-likelihood value of a fitted Almost Ideal Demand System (AIDS)

Usage

## S3 method for class 'aidsEst':
logLik( object, ... )

Arguments

object an object of class aidsEst.

... currently ignored.

Value

A numeric scalar (the log-likelihood value) with 2 attributes: nobs (total number of observations
in all equations) and df (number of free parameters, i.e. coefficients + elements of the residual
covariance matrix).

Author(s)

Arne Henningsen

See Also

aidsEst.

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

## Repeating the demand analysis of Blanciforti, Green & King (1986)
estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, priceIndex = "SL" )

logLik( estResult )
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lrtest.aidsEst Likelihood Ratio test for Almost Ideal Demand Systems

Description

Testing hypothesis in Almost Ideal Demand Systems by a Likelihood Ratio test.

Usage

## S3 method for class 'aidsEst':
lrtest( object, ... )

Arguments

object a fitted model object of class aidsEst.

... further fitted model objects of class aidsEst.

Details

lrtest.aidsEst consecutively compares the fitted model object object with the models
passed in ....

Value

An object of class anova, which contains the log-likelihood value, degrees of freedom, the differ-
ence in degrees of freedom, likelihood ratio Chi-squared statistic and corresponding p value. See
documentation of lrtest in package "lmtest".

Author(s)

Arne Henningsen

See Also

aidsEst, lrtest (package "lmtest"), logLik.aidsEst

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

# names of prices and expenditure shares
priceNames <- c( "pFood1", "pFood2", "pFood3", "pFood4" )
shareNames <- c( "wFood1", "wFood2", "wFood3", "wFood4" )

# estimation with symmetry and homogeneity imposed
estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),
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c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86 )

# estimation with only homogeneity imposed
estResultHom <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, sym = FALSE )

# unrestricted estimation
estResultUnr <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, sym = FALSE, hom = FALSE )

# LR tests
lrtest( estResult, estResultHom, estResultUnr, estResult )

## Estimation with a demand shifter: linear trend
Blanciforti86$trend <- c( 0:( nrow( Blanciforti86 ) - 1 ) )
estResultTrend <- aidsEst( priceNames, shareNames, "xFood",

data = Blanciforti86, shifterNames = "trend" )

# LR tests
lrtest( estResult, estResultTrend )

Missong03E7.7 Meat Prices and Quantities in Germany

Description

The Missong03E7.7 data frame contains meat prices and demanded quantities of a represen-
tative (West-)German household for the years 1986 to 1989. This data are part of Exercise 7.7 of
Missong (2003).

Usage

data(Missong03E7.7)

Format

This data frame contains the following columns:

p.beef Average price of beef (DM/kg).

q.beef Demanded Quantity of beef (kg).

p.veal Average price of veal (DM/kg).

q.veal Demanded Quantity of veal (kg).

p.pork Average price of pork (DM/kg).

q.pork Demanded Quantity of pork (kg).
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Source

Missong, M. (2003) Aufgabensammlung zur deskriptiven Statistik, Oldenbourg, Muenchen.
Statistisches Bundesamt (1989) Fachserie 15, Reihe 1, p. 76f.

npregHom Nonparametric Regression with Homogeneity Imposed

Description

Nonparametric regression with homogeneity of degree zero in some regressors imposed.

Usage

npregHom( yName, xNames, homWeights, data, restrictGrad = TRUE,
bws = NULL, ... )

Arguments

yName a character string containing the name of the dependent variable.
xNames a vector of strings containing the names of the independent variables.
homWeights numeric vector with named elements that are weighting factors for calculating

an index that is used to normalize the variables for imposing homogeneity of
degree zero in these variables (see details).

data data frame containing the data.
restrictGrad logical value indicating whether the sum of the gradients of all normalized vari-

ables should be restricted to be zero? (see details).
bws bandwidths (see npreg).
... further arguments are passed to npreg.

Details

Argument homWeights is used to impose homogeneity of degree zero in some (continuous) in-
dependent variables. The weighting factors in this vector must have names that are equal to the
variable names in argument xNames. The order of the elements in homWeights is arbitrary and
may or may not be equal to the order of the elements in xNames. Argument homWeights may
contain less elements than xNames; in this case, homogeneity of degree zero is imposed only on
variables with names in homWeights. Please note that the weighting factor of a variable (Pi)
in homWeights (wi = ∂P/∂Pi) is not really its weight ((∂P/∂Pi)(Pi/P )), in particular, if the
numerical values of the variables (P1, . . . , Pn) are rather different.
The variables that are normalized with the weighted index of theses variables are linearly dependent.
Hence, a model that includes these variables cannot be estimated by standard econometric methods
such as OLS. To allow the estimation of this model by standard econometric methods, the sum of
the gradients (=coefficients) of the normalized variables is generally restricted to zero. If argument
restrictGrad is TRUE, this is done also by npregHom. In contrast to OLS results that do
not depend on which variable is eliminated by the restriction, the results of npregHom depend on
which variable is eliminated by the restriction. The variable that corresponds to the first weight in
argument homWeights is eliminated in npregHom.
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Value

a list of class npregHom containing following objects:

est the object returned by npreg.

grad matrix containing the gradients of all regressors.

call the matched call.

yName argument yName.

xNames argument xcNames.

homWeights argument homWeights.

restrictGrad argument restrictGrad.

Author(s)

Arne Henningsen

See Also

elas.npregHom, quadFuncEst, npreg, and npregbw.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# weights to impose
weights <- c(

pOutput = mean( germanFarms$qOutput ),
pVarInput = mean( germanFarms$qVarInput ),
pLabor = mean( germanFarms$qLabor ) )

weights <- weights / sum( weights )

# estimate an input demand function
estResult <- npregHom( "qVarInput",

xNames = c( "pOutput", "pVarInput", "pLabor", "land" ),
data = germanFarms, homWeights = weights )

estResult$grad

# estimate an input demand function using the Epanechnikov kernel
estResultEpa <- npregHom( "qVarInput",

xNames = c( "pOutput", "pVarInput", "pLabor", "land" ),
data = germanFarms, homWeights = weights, ckertype="epanechnikov" )

estResultEpa$grad

# estimate an input demand function with manual bandwidths selection
estResultMan <- npregHom( "qVarInput",
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xNames = c( "pOutput", "pVarInput", "pLabor", "land" ),
data = germanFarms, homWeights = weights, bws = rep( 1, 3 ),
bwscaling = TRUE )

estResultMan$grad

predict.snqProfitEst
Predictions from an SNQ profit function

Description

Returns the predicted values, their standard errors and the confidence limits of prediction for an
Symmetric Normalized Quadratic (SNQ) profit function.

Usage

## S3 method for class 'snqProfitEst':
predict( object, newdata = object$data,

se.fit = FALSE, se.pred = FALSE, interval = "none", level = 0.95,
useDfSys = TRUE, ... )

## S3 method for class 'snqProfitImposeConvexity':
predict( object, newdata = object$data,

se.fit = FALSE, se.pred = FALSE, interval = "none", level = 0.95,
useDfSys = TRUE, ... )

Arguments

object an object of type snqProfitEst or snqProfitImposeConvexity.

newdata data frame in which to predict.

se.fit logical. Return the standard error of the fitted values?

se.pred logical. Return the standard error of prediction?

interval Type of interval calculation ("none", "confidence" or "prediction").

level confidence level.

useDfSys logical. Use the degrees of freedom of the whole system (and not the degrees of
freedom of the single equation) to calculate the confidence intervals.

... currently not used.

Details

The variance of the fitted values (used to calculate the standard errors of the fitted values and the
"confidence interval") is calculated by V ar[E[y0]− ŷ0] = x0 V ar[b] x0′

The variances of the predicted values (used to calculate the standard errors of the predicted values
and the "prediction intervals") is calculated by V ar[y0 − ŷ0] = σ̂2 + x0 V ar[b] x0′
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Value

predict.snqProfitEst and predict.snqProfitImposeConvexity return a dataframe
that contains the predicted profit and for each netput the predicted quantities (e.g. "quant1" ) and
if requested the standard errors of the fitted values (e.g. "quant1.se.fit"), the standard errors of the
prediction (e.g. "quant1.se.pred"), and the lower (e.g. "quant1.lwr") and upper (e.g. "quant1.upr")
limits of the confidence or prediction interval(s).

Author(s)

Arne Henningsen

References

Diewert, W.E. and T.J. Wales (1987) Flexible functional forms and global curvature conditions.
Econometrica, 55, p. 43-68.

Diewert, W.E. and T.J. Wales (1992) Quadratic Spline Models for Producer’s Supply and Demand
Functions. International Economic Review, 33, p. 705-722.

Greene, W. H. (2003) Econometric Analysis, Fifth Edition, Macmillan.

Gujarati, D. N. (1995) Basic Econometrics, Third Edition, McGraw-Hill.

Kmenta, J. (1997) Elements of Econometrics, Second Edition, University of Michigan Publishing.

Kohli, U.R. (1993) A symmetric normalized quadratic GNP function and the US demand for im-
ports and supply of exports. International Economic Review, 34, p. 243-255.

See Also

snqProfitEst, snqProfitCalc and predict

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
estResult <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )
predict( estResult )
predict( estResult, se.fit = TRUE, se.pred = TRUE, interval = "confidence" )
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priceIndex Calculate Price Indices

Description

Calculates a Laspeyres, Paasche or Fisher price index.

Usage

priceIndex( prices, quantities, base, data, method = "Laspeyres",
na.rm = FALSE, weights = FALSE )

Arguments

prices Vector that contains the names of the prices.

quantities Vector that contains the names of the quantities that belong to the prices.

base The base period(s) to calculate the indices (see details).

data Dataframe that contains the prices and quantities.

method Which price index: "Laspeyres", "Paasche" or "Fisher".

na.rm a logical value passed to ’mean()’ when calculating the base.

weights logical. Should an attribute ’weights’ that contains the relatives weights of each
quantity be added?

Details

The argument base can be either
(a) a single number: the row number of the base prices and quantities,
(b) a vector indicating several observations: The means of these observations are used as base prices
and quantities, or
(c) a logical vector with the same length as the data: The means of the observations indicated as
’TRUE’ are used as base prices and quantities.

If any values used for calculating the price index (e.g. current quantities, base quantities, current
prices or base prices) are not available (NA), they are ignored (only) if they are multiplied by zero.

Value

a vector containing the price indices.

Author(s)

Arne Henningsen

See Also

quantityIndex.
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Examples

data( Missong03E7.7 )
# Laspeyres Price Indices
priceIndex( c( "p.beef", "p.veal", "p.pork" ),

c( "q.beef", "q.veal", "q.pork" ), 1, Missong03E7.7 )
# Paasche Price Indices
priceIndex( c( "p.beef", "p.veal", "p.pork" ),

c( "q.beef", "q.veal", "q.pork" ), 1, Missong03E7.7, "Paasche" )

data( Bleymueller79E25.1 )
# Laspeyres Price Indices
priceIndex( c( "p.A", "p.B", "p.C", "p.D" ), c("q.A", "q.B", "q.C", "q.D" ),

1, Bleymueller79E25.1 )
# Paasche Price Indices
priceIndex( c( "p.A", "p.B", "p.C", "p.D" ), c("q.A", "q.B", "q.C", "q.D" ),

1, Bleymueller79E25.1, "Paasche" )

print.snqProfitEst Print output of estimated SNQ profit function

Description

This function prints a summary estimation results of a symmetric normalized quadraric (SNQ) profit
function.

Usage

## S3 method for class 'snqProfitEst':
print( x, ... )

Arguments

x an object of class snqProfitEst.

... arguments passed to print.

Author(s)

Arne Henningsen

See Also

snqProfitEst



quadFuncCalc 53

Examples

## Not run: library( systemfit )
data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )

estResult <- snqProfitEst( priceNames, quantNames, "land", data = germanFarms )
print( estResult )

quadFuncCalc Calculate dependent variable of a quadratic function

Description

Calculate the dependent variable of a quadratic function.

Usage

quadFuncCalc( xNames, data, coef, shifterNames = NULL,
homWeights = NULL, quadHalf = TRUE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe or a vector with named elements containing the data.

coef vector containing all coefficients: if there are n exogenous variables in xNames
and m shifter variables in shifterNames, the n+1 alpha coefficients must
have names a_0, . . . , a_n, the n*(n+1)/2 beta coefficients must have names
b_1_1, . . . , b_1_n, . . . , b_n_n, and the m delta coefficients must have names
d_1, . . . , d_m (only the elements of the upper right triangle of the beta matrix
are directly obtained from coef; the elements of the lower left triangle are
obtained by assuming symmetry of the beta matrix).

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).

homWeights numeric vector with named elements that are weighting factors for calculating
an index that is used to normalize the variables for imposing homogeneity of
degree zero in these variables (see documentation of quadFuncEst).

quadHalf logical. Multiply the quadratic terms by one half?

Value

a vector containing the endogenous variable.
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Author(s)

Arne Henningsen

See Also

quadFuncEst and quadFuncDeriv.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- quadFuncEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

quadFuncCalc( c( "qLabor", "land", "qVarInput", "time" ), germanFarms,
coef( estResult ) )

#equal to estResult$fitted

quadFuncDeriv Derivatives of a quadratic function

Description

Calculate the derivatives of a quadratic function.

Usage

quadFuncDeriv( xNames, data, coef, coefCov = NULL,
homWeights = NULL, quadHalf = TRUE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe or a vector with named elements containing the data.

coef vector containing all coefficients: if there are n exogenous variables in xNames,
the n+1 alpha coefficients must have names a_0, . . . , a_n and the n*(n+1)/2
beta coefficients must have names b_1_1, . . . , b_1_n, . . . , b_n_n (only the
elements of the upper right triangle of the beta matrix are directly obtained from
coef; the elements of the lower left triangle are obtained by assuming symme-
try of the beta matrix).
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coefCov optional covariance matrix of the coefficients: the row names and column names
must be the same as the names of coef.

homWeights numeric vector with named elements that are weighting factors for calculating
an index that is used to normalize the variables for imposing homogeneity of
degree zero in these variables (see documentation of quadFuncEst).

quadHalf logical. Multiply the quadratic terms by one half?

Details

Shifter variables do not need to be specified, because they have no effect on the partial derivatives.
Hence, you can use this function to calculate partial derivatives even for quadratic functions that
have been estimated with shifter variables.

Value

A data frame containing the derivatives, where each column corresponds to one of the indepen-
dent variables. If argument coefCov is provided, it has the attributes variance and stdDev,
which are two data frames containing the variances and the standard deviations, respectively, of the
derivatives.

Author(s)

Arne Henningsen

See Also

quadFuncEst and quadFuncCalc

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- quadFuncEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# compute the marginal products of the inputs
margProducts <- quadFuncDeriv( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), vcov( estResult ) )
# all marginal products
margProducts
# their t-values
margProducts / attributes( margProducts )$stdDev
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quadFuncEla Elasticities of a Quadratic Function

Description

Calculate elasticities of a quadratic function.

Usage

quadFuncEla( xNames, data, coef, yName = NULL,
shifterNames = NULL, homWeights = NULL, quadHalf = TRUE )

## S3 method for class 'quadFuncEst':
elas( object, data = NULL, yObs = FALSE, ... )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe or a vector with named elements containing the data; if argument
data of elas.quadFuncEst is not specified, the data frame that was used
for the estimation is used for calculating elasticities.

coef vector containing all coefficients.

yName an optional string containing the name of the dependent variable. If it is NULL,
the dependent variable is calculated from the independent variables and the co-
efficients.

shifterNames an optional vector of strings containing the names of the independent variables
that are included as shifters only (not in quadratic or interaction terms).

homWeights numeric vector with named elements that are weighting factors for calculating
an index that is used to normalize the variables for imposing homogeneity of
degree zero in these variables (see documentation of quadFuncEst).

quadHalf logical. Multiply the quadratic terms by one half?

object object of class quadFuncEst (returned by quadFuncEst).

yObs logical. Use observed values of the endogenous variable. If FALSE (default)
predicted values calculated by quadFuncCalc are used.

... currently ignored.

Value

A data.frame of class quadFuncEla, where each column corresponds to one of the independent
variables.

Author(s)

Arne Henningsen
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See Also

quadFuncEst, quadFuncDeriv, and quadFuncCalc.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- quadFuncEst( yName = "qOutput",

xNames = c( "qLabor", "land", "qVarInput", "time" ),
data = germanFarms )

# compute the partial production elasticities with "fitted" output
elaFit <- quadFuncEla( xNames = c( "qLabor", "land", "qVarInput", "time" ),

data = germanFarms, coef = coef( estResult ) )
elaFit
# same as
elaFit2 <- elas( estResult )
all.equal( elaFit, elaFit2 )

# compute the partial production elasticities with observed output
elaObs <- quadFuncEla( xNames = c( "qLabor", "land", "qVarInput", "time" ),

data = germanFarms, coef = coef( estResult ), yName = "qOutput" )
elaObs
# same as
elaObs2 <- elas( estResult, yObs = TRUE )
all.equal( elaObs, elaObs2 )

quadFuncEst Estimate a quadratic function

Description

Estimate a quadratic function.

Usage

quadFuncEst( yName, xNames, data, shifterNames = NULL,
linear = FALSE, homWeights = NULL, quadHalf = TRUE,
regScale = 1, ... )
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Arguments

yName a character string containing the name of the dependent variable.

xNames a vector of strings containing the names of the independent variables.

data data frame containing the data (possibly a panel data frame created with plm.data).

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).

linear logical. Restrict the coefficients of all quadratic and interaction terms to be zero
so that the estimated function is linear in the exogenous variables?

homWeights numeric vector with named elements that are weighting factors for calculating
an index that is used to normalize the variables for imposing homogeneity of
degree zero in these variables (see details).

quadHalf logical. Multiply the quadratic terms by one half?

regScale a scalar or vector with length equal to nrow( data ). All regressors ex-
cept for shifter variables that are logical or factors are divided by regScale
(NOTE: quadratic and interaction terms are also divided by regScale and
NOT divided by the square of regScale).

... further arguments are passed to lm or plm.

Details

If argument homWeights is used to impose homogeneity of degree zero in some variables, the
weighting factors in this vector must have names that are equal to the variable names in argument
xNames. The order of the elements in homWeights is arbitrary and may or may not be equal
to the order of the elements in xNames. Argument homWeights may contain less elements than
xNames; in this case, homogeneity of degree zero is imposed only on variables with names in
homWeights. Please note that the weighting factor of a variable (Pi) in homWeights (wi =
∂P/∂Pi) is not really its weight ((∂P/∂Pi)(Pi/P )), in particular, if the numerical values of the
variables (P1, . . . , Pn) are rather different.

Value

a list of class quadFuncEst containing following objects:

est the object returned by lm or plm.

nExog length of argument xNames.

nShifter length of argument shifterNames.

residuals residuals.

fitted fitted values.

coef vector of all coefficients.

coefCov covariance matrix of all coefficients.

r2 R2 value.

r2bar adjusted R2 value.

nObs number of observations.
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model.matrix the model matrix.

call the matched call.

yName argument yName.

xNames argument xNames.

shifterNames argument shifterNames.

homWeights argument homWeights.

quadHalf argument quadHalf.

regScale argument regScale.

Author(s)

Arne Henningsen

See Also

quadFuncCalc, quadFuncDeriv, translogEst and snqProfitEst.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- quadFuncEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

coef( estResult )
estResult$r2

quantityIndex Calculate Quantity Indices

Description

Calculates a Laspeyres, Paasche or Fisher Quantity index.

Usage

quantityIndex( prices, quantities, base, data, method = "Laspeyres",
na.rm = FALSE, weights = FALSE )
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Arguments

prices Vector that contains the names of the prices.

quantities Vector that contains the names of the quantities that belong to the prices.

base The base period(s) to calculate the indices (see details).

data Dataframe that contains the prices and quantities.

method Which quantity index: "Laspeyres", "Paasche" or "Fisher".

na.rm a logical value passed to ’mean()’ when calculating the base.

weights logical. Should an attribute ’weights’ that contains the relatives weights of each
quantity be added?

Details

The argument base can be either
(a) a single number: the row number of the base prices and quantities,
(b) a vector indicating several observations: The means of these observations are used as base prices
and quantities, or
(c) a logical vector with the same length as the data: The means of the observations indicated as
’TRUE’ are used as base prices and quantities.

If any values used for calculating the quantity index (e.g. current quantities, base quantities, current
prices or base prices) are not available (NA), they are ignored (only) if they are multiplied by zero.

Value

a vector containing the quantity indices.

Author(s)

Arne Henningsen

See Also

quantityIndex.

Examples

data( Missong03E7.7 )
# Laspeyres Quantity Indices
quantityIndex( c( "p.beef", "p.veal", "p.pork" ),

c( "q.beef", "q.veal", "q.pork" ), 1, Missong03E7.7 )
# Paasche Quantity Indices
quantityIndex( c( "p.beef", "p.veal", "p.pork" ),

c( "q.beef", "q.veal", "q.pork" ), 1, Missong03E7.7, "Paasche" )

data( Bleymueller79E25.1 )
# Laspeyres Quantity Indices
quantityIndex( c( "p.A", "p.B", "p.C", "p.D" ), c("q.A", "q.B", "q.C", "q.D" ),

1, Bleymueller79E25.1 )
# Paasche Quantity Indices
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quantityIndex( c( "p.A", "p.B", "p.C", "p.D" ), c("q.A", "q.B", "q.C", "q.D" ),
1, Bleymueller79E25.1, "Paasche" )

quasiconcavity Test for quasiconcavity / quasiconvexity

Description

Test wether a function is quasiconcave or quasiconvex. The bordered Hessian of this function is
checked by quasiconcavity() or quasiconvexity().

Usage

quasiconcavity( m, tol = .Machine$double.eps )
quasiconvexity( m, tol = .Machine$double.eps )

Arguments

m a bordered Hessian matrix or a list containing bordered Hessian matrices

tol tolerance level (values between -tol and tol are considered to be zero).

Value

locigal or a logical vector (if m is a list).

Author(s)

Arne Henningsen

References

Chiang, A.C. (1984) Fundamental Methods of Mathematical Economics, 3rd ed., McGraw-Hill.

Examples

quasiconcavity( matrix( 0, 3, 3 ) )

quasiconvexity( matrix( 0, 3, 3 ) )

m <- list()
m[[1]] <- matrix( c( 0,-1,-1, -1,-2,3, -1,3,5 ), 3, 3 )
m[[2]] <- matrix( c( 0,1,-1, 1,-2,3, -1,3,5 ), 3, 3 )

quasiconcavity( m )

quasiconvexity( m )
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residuals.snqProfitEst
Residuals of an SNQ profit function

Description

Extract the residuals from the estimation of a Symmetric Normalized Quadratic (SNQ) profit func-
tion.

Usage

## S3 method for class 'snqProfitEst':
residuals( object, scaled = TRUE, ... )

## S3 method for class 'snqProfitImposeConvexity':
residuals( object, scaled = TRUE, ... )

Arguments

object an object of type snqProfitEst or snqProfitImposeconvexity.

scaled logical. Return scaled quantities?

... currently not used.

Value

residuals.snqProfitEst and residuals.snqProfitEst return a dataframe that con-
tains the residuals for each netput and the profit.

Author(s)

Arne Henningsen

See Also

snqProfitEst, snqProfitImposeConvexity and residuals

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
estResult <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )
residuals( estResult )
residuals( estResult, scaled = FALSE )
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residuals.translogEst
Residuals of a Translog function

Description

Extract the residuals from the estimation of a Translog function.

Usage

## S3 method for class 'translogEst':
residuals( object, ... )

Arguments

object an object of class translogEst.

... currently not used.

Value

residuals.translogEst returns a vector containing the residuals of an estimated translog
function.

Author(s)

Arne Henningsen

See Also

translogEst and residuals

rSquared Calculate R squared value

Description

Calculate R squared value.

Usage

rSquared( y, resid )

Arguments

y vector of endogenous variables

resid vector of residuals
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Author(s)

Arne Henningsen

Examples

data( Blanciforti86 )
reg <- lm( wFood1 ~ pFood1 + xFood, Blanciforti86 )
rSquared( Blanciforti86$wFood1, reg$residuals )
summary( reg )$r.squared # returns the same value

semidefiniteness Positive or Negative Semidefiniteness

Description

Check whether a symmetric matrix is positive or negative semidefinite.

Usage

semidefiniteness( m, positive = TRUE, tol = .Machine$double.eps,
method = "det" )

Arguments

m a quadratic matrix or a list containing quadratic matrices.

positive logical. Check for positive (TRUE, default) or negative (FALSE) semidefinite-
ness.

tol tolerance level (values between -tol and tol are considered to be zero).

method method to test for semidefiniteness, either "det" (the textbook method: checking
for the signs of the determinants of sub-matrices) or "eigen" (checking for the
signs of the eigen values).

Details

Please note that a matrix can be neither positive nor negative semidefinite or positive and negative
semidefinite at the same time.

Value

semidefiniteness returns a locigal value or a logical vector (if argument m is a list) indi-
cating whether the matrix (or each of the matrices) is positive/negative (depending on argument
positive) semidefinite.

Author(s)

Arne Henningsen
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References

Chiang, A.C. (1984) Fundamental Methods of Mathematical Economics, 3rd ed., McGraw-Hill.

Examples

# a positive semidefinite matrix
semidefiniteness( matrix( 1, 3, 3 ))

# a negative semidefinite matrix
semidefiniteness( matrix(-1, 3, 3 ), positive = FALSE )

# a matrix that is positive and negative semidefinite
semidefiniteness( matrix( 0, 3, 3 ))
semidefiniteness( matrix( 0, 3, 3 ), positive = FALSE )

# a matrix that is neither positive nor negative semidefinite
semidefiniteness( matrix( 1:9, 3, 3 ))
semidefiniteness( matrix( 1:9, 3, 3 ), positive = FALSE )

snqProfitCalc Calculations with the SNQ Profit function

Description

Calculation of netput quantities and profit with the Symmetric Normalized Quadratic (SNQ) Profit
function.

Usage

snqProfitCalc( priceNames, fixNames, data, weights,
scalingFactors = rep( 1, length( weights ) ), coef,
quantNames = NULL, form = 0 )

Arguments

priceNames a vector of strings containing the names of netput prices.

fixNames an optional vector of strings containing the names of the quantities of (quasi-)fix
inputs.

data a data frame containing the data.

weights vector of weights of the prices for normalization.

quantNames optional vector of strings containing the names of netput quantities.
scalingFactors

factors to scale prices (and quantities).

coef a list containing the coefficients alpha, beta, delta and gamma.

form the functional form to be estimated (see snqProfitEst).
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Value

a data frame: the first n columns are the netput quantities, the last column is the profit.

Author(s)

Arne Henningsen

References

Diewert, W.E. and T.J. Wales (1987) Flexible functional forms and global curvature conditions.
Econometrica, 55, p. 43-68.

Diewert, W.E. and T.J. Wales (1992) Quadratic Spline Models for Producer’s Supply and Demand
Functions. International Economic Review, 33, p. 705-722.

Kohli, U.R. (1993) A symmetric normalized quadratic GNP function and the US demand for im-
ports and supply of exports. International Economic Review, 34, p. 243-255.

See Also

snqProfitEst and snqProfitWeights.

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
fixNames <- c( "land", "time" )

estResult <- snqProfitEst( priceNames, quantNames, fixNames, data = germanFarms )
snqProfitCalc( priceNames, fixNames, estResult$data, estResult$weights,

estResult$scalingFactors, estResult$coef )

snqProfitEla Price Elasticities of SNQ Profit function

Description

Calculates the Price Elasticities of a Symmetric Normalized Quadratic (SNQ) profit function.

Usage

snqProfitEla( beta, prices, quant, weights,
scalingFactors = rep( 1, length( weights ) ),
coefVcov = NULL, df = NULL )
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Arguments

beta matrix of estimated β coefficients.

prices vector of netput prices at which the elasticities should be calculated.

quant vector of netput quantities at which the elasticities should be calculated.

weights vector of weights of prices used for normalization.
scalingFactors

factors to scale prices (and quantities).

coefVcov variance covariance matrix of the coefficients (optional).

df degrees of freedom to calculate P-values of the elasticities (optional).

Value

a list of class snqProfitEla containing following elements:

ela matrix of the price elasticities.

vcov variance covariance matrix of the price elasticities.

stEr standard errors of the price elasticities.

tval t-values of the price elasticities.

pval P-values of the price elasticities.

Note

A price elasticity is defined as

Eij =

∂qi
qi
∂pj
pj

=
∂qi
∂pj
· pj
qi

Thus, e.g. Eij = 0.5 means that if the price of netput j (pj) increases by 1%, the quantity of netput
i (qi) will increase by 0.5%.

Author(s)

Arne Henningsen

See Also

snqProfitEst.

Examples

# just a stupid simple example
snqProfitEla( matrix(101:109,3,3), c(1,1,1), c(1,-1,-1), c(0.4,0.3,0.3) )

# now with real data
data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
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germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )

estResult <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )

estResult$ela # price elasticities at mean prices and mean quantities

# price elasticities at the last observation (1994/95)
snqProfitEla( estResult$coef$beta, estResult$data[ 20, priceNames ],

estResult$data[ 20, quantNames ], estResult$weights,
estResult$scalingFactors )

snqProfitEst Estimation of a SNQ Profit function

Description

Estimation of a Symmetric Normalized Quadratic (SNQ) Profit function.

Usage

snqProfitEst( priceNames, quantNames, fixNames = NULL, instNames = NULL,
data, form = 0, base = 1, scalingFactors = NULL,
weights = snqProfitWeights( priceNames, quantNames, data, "DW92", base = base ),
method = ifelse( is.null( instNames ), "SUR", "3SLS" ), ... )

Arguments

priceNames a vector of strings containing the names of netput prices.

quantNames a vector of strings containing the names of netput quantities (inputs must be
negative).

fixNames an optional vector of strings containing the names of the quantities of (quasi-
)fixed inputs.

instNames an optional vector of strings containing the names of instrumental variables (for
3SLS estimation).

data a data frame containing the data.

form the functional form to be estimated (see details).

base the base period(s) for scaling prices (see details).
scalingFactors

factors to scale prices (see details).

weights vector of weights of the prices for normalization.

method the estimation method (passed to systemfit).

... arguments passed to systemfit
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Details

The Symmetric Normalized Quadratic (SNQ) profit function is defined as follows (this functional
form is used if argument form equals 0):

π (p, z) =
n∑
i=1

αipi +
1
2
w−1

n∑
i=1

n∑
j=1

βijpipj +
n∑
i=1

m∑
j=1

δijpizj +
1
2
w

m∑
i=1

m∑
j=1

γijzizj

with π = profit, pi = netput prices, zi = quantities of fixed inputs, w =
∑n
i=1 θipi = price index for

normalization, θi = weights of prices for normalization, and αi, βij , δij and γij = coefficients to be
estimated.
The netput equations (output supply in input demand) can be obtained by Hotelling’s Lemma (qi =
∂π/ ∂pi):

xi = αi + w−1
n∑
j=1

βijpj −
1
2
θiw
−2

n∑
j=1

n∑
k=1

βjkpjpk +
m∑
j=1

δijzj +
1
2
θi

m∑
j=1

m∑
k=1

γjkzjzk

In my experience the fit of the model is sometimes not very good, because the effect of the fixed
inputs is forced to be proportional to the weights for price normalization θi. In this cases I use
following extended SNQ profit function (this functional form is used if argument form equals 1):

π (p, z) =
n∑
i=1

αipi +
1
2
w−1

n∑
i=1

n∑
j=1

βijpipj +
n∑
i=1

m∑
j=1

δijpizj +
1
2

n∑
i=1

m∑
j=1

m∑
k=1

γijkpizjzk

The netput equations are now:

xi = αi + w−1
n∑
j=1

βijpj −
1
2
θiw
−2

n∑
j=1

n∑
k=1

βjkpjpk +
m∑
j=1

δijzj +
1
2

m∑
j=1

m∑
k=1

γijkzjzk

The prices are scaled that they are unity in the base period or - if there is more than one base period
- that the means of the prices over the base periods are unity. The argument base can be either
(a) a single number: the row number of the base prices,
(b) a vector indicating several observations: The means of these observations are used as base
prices,
(c) a logical vector with the same length as the data: The means of the observations indicated as
’TRUE’ are used as base prices, or
(d) NULL: prices are not scaled.
If the scaling factors are explicitly specified (argument ’scalingFactors’), the argument ’base’ is
ignored.

Value

a list of class snqProfitEst containing following objects:

coef a list containing the vectors/matrix of the estimated coefficients:
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alpha = αi.
beta = βij .
delta = δij (only if quasi-fix inputs are present).
gamma = γij (only if quasi-fix inputs are present).
allCoef = vector of all coefficients.
allCoefCov = covariance matrix of all coefficients.
stats = all coefficients with standard errors, t-values and p-values.
liCoef = vector of linear independent coefficients.
liCoefCov = covariance matrix of linear independent coefficients.

ela a list of class snqProfitEla that contains (amongst others) the price elastic-
ities at mean prices and mean quantities (see snqProfitEla).

fixEla matrix of the fixed factor elasticities at mean prices and mean quantities.

hessian hessian matrix of the profit function with respect to prices evaluated at mean
prices.

convexity logical. Convexity of the profit function.

r2 R2-values of all netput equations.

est estimation results returned by systemfit.

weights the weights of prices used for normalization.

normPrice vector used for normalization of prices.

data data frame of originally supplied data.

fitted data frame that contains the fitted netput quantities and the fitted profit.

pMeans means of the scaled netput prices.

qMeans means of the scaled netput quantities.

fMeans means of the (quasi-)fixed input quantities.

priceNames a vector of strings containing the names of netput prices.

quantNames a vector of strings containing the names of netput quantities (inputs must be
negative).

fixNames an optional vector of strings containing the names of the quantities of (quasi-
)fixed inputs.

instNames an optional vector of strings containing the names of instrumental variables (for
3SLS estimation).

form the functional form (see details).

base the base period(s) for scaling prices (see details).

weights vector of weights of the prices for normalization.
scalingFactors

factors to scale prices (and quantities).

method the estimation method.

Author(s)

Arne Henningsen
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References

Diewert, W.E. and T.J. Wales (1987) Flexible functional forms and global curvature conditions.
Econometrica, 55, p. 43-68.

Diewert, W.E. and T.J. Wales (1992) Quadratic Spline Models for Producer’s Supply and Demand
Functions. International Economic Review, 33, p. 705-722.

Kohli, U.R. (1993) A symmetric normalized quadratic GNP function and the US demand for im-
ports and supply of exports. International Economic Review, 34, p. 243-255.

See Also

snqProfitEla and snqProfitWeights.

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )

estResult <- snqProfitEst( priceNames, quantNames, "land", data = germanFarms )
estResult$ela # Oh, that looks bad!

# it it reasonable to account for technological progress
germanFarms$time <- c( 0:19 )
estResult2 <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )
estResult2$ela # Ah, that looks good!

snqProfitFixEla Fixed Factor Elasticities of SNQ Profit function

Description

Calculates the Fixed Factor Elasticities of a Symmetric Normalized Quadratic (SNQ) profit func-
tion.

Usage

snqProfitFixEla( delta, gamma, quant, fix, weights,
scalingFactors = rep( 1, length( weights ) ) )

Arguments

delta matrix of estimated δ coefficients.

gamma matrix of estimated γ coefficients.

quant vector of netput quantities at which the elasticities should be calculated.
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fix vector of quantities of fixed factors at which the elasticities should be calculated.

weights vector of weights of prices used for normalization.
scalingFactors

factors to scale prices (and quantities).

Note

A fixed factor elasticity is defined as

Eij =

∂qi
qi
∂zj
zj

=
∂qi
∂zj
· zj
qi

Thus, e.g. Eij = 0.5 means that if the quantity of fixed factor j (zj) increases by 1%, the quantity
of netput i (qi) will increase by 0.5%.

Author(s)

Arne Henningsen

See Also

snqProfitEst and snqProfitEla.

Examples

# just a stupid simple example
snqProfitFixEla( matrix(1:6/6,3,2 ), matrix(4:1/4,2 ), c(1,1,1), c(1,1),

c(0.4,0.3,0.3) )

# now with real data
data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
fixNames <- c( "land", "time" )

estResult <- snqProfitEst( priceNames, quantNames, fixNames, data=germanFarms )

estResult$fixEla # price elasticities at mean quantities of netputs
# and fixed factors

# fixed factor elasticities at the last observation (1994/95)
snqProfitFixEla( estResult$coef$delta, estResult$coef$gamma,

estResult$data[ 20, quantNames ], estResult$data[ 20, fixNames ],
estResult$weights, estResult$scalingFactors )
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snqProfitHessian SNQ Profit function: Hessian matrix

Description

Returns the Hessian (substitution) matrix of a Symmetric Normalized Quadratic (SNQ) Profit Func-
tion.

Usage

snqProfitHessian( beta, prices, weights,
scalingFactors = rep( 1, length( weights ) ) )

Arguments

beta matrix of the beta coefficients.

prices vector of netput prices at which the Hessian should be calculated.

weights vector of weights of prices for normalization.
scalingFactors

factors to scale prices (and quantities).

Author(s)

Arne Henningsen

See Also

snqProfitEst, snqProfitEla and snqProfitHessianDeriv.

Examples

# just a stupid simple example
snqProfitHessian( matrix(101:109,3,3), c(1,1,1), c(0.4,0.3,0.3) )

# now with real data
data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )

estResult <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )

estResult$hessian # the Hessian at mean prices and mean quantities

# Hessian at the last observation (1994/95)



74 snqProfitHessianDeriv

snqProfitHessian( estResult$coef$beta, estResult$data[ 20, priceNames ],
estResult$weights, estResult$scalingFactors )

snqProfitHessianDeriv
SNQ Profit function: Derivatives of the Hessian

Description

Returns the matrix of derivatives of the vector of linear independent values of the Hessian with
respect to the vector of the linear independent coefficients.

Usage

snqProfitHessianDeriv( prices, weights, nFix = 0, form = 0 )

Arguments

prices vector of netput prices at which the derivatives should be calculated.

weights vector of weights for normalizing prices.

nFix number of (quasi-)fix inputs.

form the functional form to be estimated (see snqProfitEst).

Author(s)

Arne Henningsen

See Also

snqProfitHessian.

Examples

# just a stupid simple example
snqProfitHessianDeriv( c(1,2,3),c(0.4,0.3,0.3) )

# now with real data
data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )

estResult <- snqProfitEst( priceNames, quantNames, c("land","time"), data=germanFarms )

snqProfitHessianDeriv( estResult$pMean, estResult$weights, 2 )
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snqProfitImposeConvexity
Imposing Convexity on a SNQ Profit function

Description

Imposing Convexity on a Symmetric Normalized Quadratic (SNQ) Profit function.

Usage

snqProfitImposeConvexity( estResult, rankReduction = 0,
start = 10, optimMethod = "BFGS", control = list( maxit=5000 ),
stErMethod = "none", nRep = 1000, verbose = 0 )

Arguments

estResult object returned by snqProfitEst.
rankReduction

an integer specifying the reduction of the rank of the β matrix.

start starting values of the triangular Cholesky matrix.

optimMethod method to be used by optim.

control list of control parameters passed to optim.

stErMethod method to compute standard errors, either ’none’, ’resample’, ’jackknife’ or ’co-
efSim’ (see details).

nRep number of replications to compute the standard errors if stErMethod is either
’resample’ or ’coefSim’.

verbose an integer idicating the verbose level.

Details

The procedure proposed by Koebel, Falk and Laisney (2000, 2003) is applied to impose convexity
in prices on an estimated symmetric normalized quadratic (SNQ) profit function.
The standard errors of the restricted coefficients can be either calculated by bootstrap resampling
(’resampling’), jackknife (’jacknife’) or by simulating the distribution of the unrestricted coeffi-
cients using its variance covariance matrix (’coefSim’).

Value

a list of class snqProfitImposeConvexity containing the same objects as an object of class
snqProfitEst and additionally the objects:

mindist object returned by optim.

sim results of the simulation to obtain the standard errors of the estimated coeffi-
cients.
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Author(s)

Arne Henningsen

References

Koebel, B., M. Falk and F. Laisney (2000), Imposing and Testing Curvature Conditions on a Box-
Cox Cost Function. Discussion Paper No. 00-70, ZEW, Mannheim, ftp://ftp.zew.de/pub/
zew-docs/dp/dp0070.pdf.

Koebel, B., M. Falk and F. Laisney (2003), Imposing and Testing Curvature Conditions on a Box-
Cox Cost Function. Journal of Business and Economic Statistics, 21, p. 319-335.

See Also

snqProfitEst.

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
estResult <- snqProfitEst( priceNames, quantNames, "land", data = germanFarms )
estResult # Note: it is NOT convex in netput prices
estResultConvex <- snqProfitImposeConvexity( estResult )
estResultConvex # now it is convex

snqProfitShadowPrices
Shadow Prices of a SNQ Profit function

Description

Calculates the shadow prices of a Symmetric Normalized Quadratic (SNQ) profit function.

Usage

snqProfitShadowPrices( priceNames, fixNames, estResult = NULL,
data = estResult$data, weights = estResult$weights,
scalingFactors = estResult$scalingFactors,
coef = estResult$coef, form = estResult$form )

ftp://ftp.zew.de/pub/zew-docs/dp/dp0070.pdf
ftp://ftp.zew.de/pub/zew-docs/dp/dp0070.pdf
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Arguments

priceNames a vector of strings containing the names of netput prices.

fixNames an optional vector of strings containing the names of the quantities of (quasi-)fix
inputs.

estResult object returned by snqProfitEst.

data a data frame containing the data.

weights vector of weights of prices used for normalization.
scalingFactors

factors to scale prices (see details).

coef a list containing the coefficients (at least delta and gamma).

form the functional form to be estimated (see details).

Author(s)

Arne Henningsen

See Also

snqProfitEst, snqProfitCalc and snqProfitEla.

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
germanFarms$time <- c( 0:19 )
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
fixNames <- c( "land", "time" )

estResult <- snqProfitEst( priceNames, quantNames, fixNames, data = germanFarms )

snqProfitShadowPrices( priceNames, fixNames, estResult )

snqProfitWeights SNQ Profit function: Weights of prices for normalization

Description

Returns a vector of weights to normalize prices on a Symmetric Normalized Quadratic (SNQ) Profit
function.

Usage

snqProfitWeights( priceNames, quantNames, data, method = "DW92", base = 1 )
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Arguments

priceNames a vector of strings containing the names of netput prices.

quantNames a vector of strings containing the names of netput quantities.

data a data frame containing the data.

method the method to determine the weights (see details).

base the base period(s) for scaling prices (see details).

Details

If argument method is ’DW92’ the method of Diewert and Wales (1992) is applied. They prede-
termine the weights by

θi =
|xi| p0

i
n∑
i=1

|xi| p0
i

Defining the scaled netput quantities as x̃ti = xti · p0
i we get following formula:

θi =

∣∣∣x̃i∣∣∣
n∑
i=1

∣∣∣x̃i∣∣∣
The prices are scaled that they are unity in the base period or - if there is more than one base period
- that the means of the prices over the base periods are unity. The argument base can be either
(a) a single number: the row number of the base prices,
(b) a vector indicating several observations: The means of these observations are used as base
prices,
(c) a logical vector with the same length as the data: The means of the observations indicated as
’TRUE’ are used as base prices, or (d) NULL: prices are not scaled.

Author(s)

Arne Henningsen

See Also

snqProfitEst.

Examples

data( germanFarms )
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
germanFarms$qVarInput <- -germanFarms$vVarInput / germanFarms$pVarInput
germanFarms$qLabor <- -germanFarms$qLabor
priceNames <- c( "pOutput", "pVarInput", "pLabor" )
quantNames <- c( "qOutput", "qVarInput", "qLabor" )
snqProfitWeights( priceNames, quantNames, germanFarms )
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summary.aidsElas Summarizing the Elasticities of an Almost Ideal Demand System

Description

These functions summarize and print the estimated elasticities of an Almost Ideal Demand System
(AIDS).

Usage

## S3 method for class 'aidsElas':
summary( object, ... )

## S3 method for class 'summary.aidsElas':
print( x, ... )

Arguments

object an object of class aidsElas.

x an object of class summary.aidsElas.

... currently ignored.

Value

summary.aidsEst returns a list of class summary.aidsElas. It is identical to the provided
object (except for its class), but it contains following additional element:

table a matrix with 4 columns: all elasticities, their standard errors (if available), their
t-values (if available), and their P-values (if available).

Author(s)

Arne Henningsen

See Also

aidsElas, aidsEst.

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

## Repeating the demand analysis of Blanciforti, Green & King (1986)
estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
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data = Blanciforti86, method = "IL" )
summary( elas( estResult ) )

summary.aidsEst Summarizing the Estimation of an Almost Ideal Demand System

Description

summary.aidsEst summarizes the estimation results of an Almost Ideal Demand System (AIDS).

Usage

## S3 method for class 'aidsEst':
summary( object, ... )

## S3 method for class 'summary.aidsEst':
print( x, ... )

Arguments

object an object of class aidsEst.
x an object of class summary.aidsEst.
... currently ignored.

Value

summary.aidsEst returns a list of class summary.aidsEst that is currently identical to the
provided object (except for its class).

Author(s)

Arne Henningsen

See Also

aidsEst, aidsElas.

Examples

# Using data published in Blanciforti, Green & King (1986)
data( Blanciforti86 )
# Data on food consumption are available only for the first 32 years
Blanciforti86 <- Blanciforti86[ 1:32, ]

## Repeating the demand analysis of Blanciforti, Green & King (1986)
estResult <- aidsEst( c( "pFood1", "pFood2", "pFood3", "pFood4" ),

c( "wFood1", "wFood2", "wFood3", "wFood4" ), "xFood",
data = Blanciforti86, priceIndex = "SL" )

print( summary( estResult ) )
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summary.translogEst
Summarizing the Estimation of a Translog Function

Description

summary.translogEst summarizes the estimation results of a Translog Function.

Usage

## S3 method for class 'translogEst':
summary( object, ... )

## S3 method for class 'summary.translogEst':
print( x, ... )

Arguments

object an object of class translogEst.

x an object of class summary.translogEst.

... currently ignored.

Value

summary.translogEst returns a list of class summary.translogEst that is currently the
provided object, but an element coefTable has been added and the class has been changed.

Author(s)

Arne Henningsen

See Also

translogEst.

summary.translogRayEst
Summarizing the Estimation of a Translog Ray Function

Description

summary.translogEst summarizes the estimation results of a translog ray function.
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Usage

## S3 method for class 'translogRayEst':
summary( object, ... )

## S3 method for class 'summary.translogRayEst':
print( x, ... )

Arguments

object an object of class translogRayEst.
x an object of class summary.translogRayEst.
... currently ignored.

Value

summary.translogRayEst returns a list of class summary.translogRayEst that is cur-
rently the provided object, but an element coefTable has been added and the class has been
changed.

Author(s)

Arne Henningsen

See Also

translogRayEst.

symMatrix Symmetric Matrix

Description

Create a Symmetric Matrix.

Usage

symMatrix( data = NA, nrow = NULL, byrow = FALSE,
upper = FALSE )

Arguments

data an optional data vector.
nrow the desired number of rows and columns.
byrow logical. If ’FALSE’ (the default) the matrix is filled by columns, otherwise the

matrix is filled by rows.
upper logical. If ’FALSE’ (the default) the lower triangular part of the matrix (includ-

ing the diagonal) is filled, otherwise the upper triangular part of the matrix is
filled.
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Value

a symmetric matrix.

Author(s)

Arne Henningsen

See Also

matrix, lower.tri.

Examples

# fill the lower triangular part by columns
symMatrix( 1:10, 4 )
# fill the upper triangular part by columns
symMatrix( 1:10, 4, upper = TRUE )
# fill the lower triangular part by rows
symMatrix( 1:10, 4, byrow = FALSE )

translogCalc Calculate dependent variable of a translog function

Description

Calculate the dependent variable of a translog function.

Usage

translogCalc( xNames, data, coef, shifterNames = NULL,
quadHalf = TRUE, dataLogged = FALSE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.

coef vector containing all coefficients: if there are n exogenous variables in xNames
and m shifter variables in shifterNames, the n+1 alpha coefficients must
have names a_0, . . . , a_n, the n*(n+1)/2 beta coefficients must have names
b_1_1, . . . , b_1_n, . . . , b_n_n, and the m delta coefficients must have names
d_1, . . . , d_m (only the elements of the upper right triangle of the beta matrix
are directly obtained from coef; the elements of the lower left triangle are
obtained by assuming symmetry of the beta matrix).

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?
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Value

A vector containing the endogenous variable. If the inputs are provided as logarithmic values (argu-
ment dataLogged is TRUE), the endogenous variable is returned as logarithm; non-logarithmic
values are returned otherwise.

Author(s)

Arne Henningsen

See Also

translogEst and translogDeriv.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a Translog production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

translogCalc( c( "qLabor", "land", "qVarInput", "time" ), germanFarms,
coef( estResult ) )

#equal to estResult$fitted

translogCheckCurvature
Curvature of a Translog Function

Description

Check curvature of a translog function.

Usage

translogCheckCurvature( xNames, data, coef, convexity = TRUE,
quasi = FALSE, quadHalf = TRUE, dataLogged = FALSE, ... )

## S3 method for class 'translogCheckCurvature':
print( x, ... )
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Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.

coef vector containing all coefficients.

convexity logical. Check whether the function is (quasi)convex (default, TRUE) or (quasi)concave
(FALSE).

quasi logical. Check whether the function is quasiconvex/quasiconcave (TRUE) or
convex/concave (default, FALSE).

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?

x an object returned by translogCheckCurvature.

... arguments passed from translogCheckCurvature to semidefiniteness
(if argument quasi is FALSE), quasiconvexity (if arguments convexity
and quasi are both TRUE), or quasiconcavity (if argument convexity
is FALSE and quasi is TRUE). Further arguments to print.translogCheckCurvature
are currently ignored.

Value

translogCheckCurvature returns a list of class translogCheckCurvature containing
following objects:

obs a vector indicating whether the condition for the specified curvature is fulfilled
at each observation.

convexity argument convexity.

quasi argument quasi.

Author(s)

Arne Henningsen

See Also

translogEst and translogCheckMono

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a translog production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),
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germanFarms )

# check whether the production function is quasiconcave
translogCheckCurvature( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), convexity = FALSE, quasi = TRUE )

translogCheckMono Monotonicity of a Translog Function

Description

Check monotonicity of a translog function.

Usage

translogCheckMono( xNames, data, coef, increasing = TRUE,
strict = FALSE, quadHalf = TRUE, dataLogged = FALSE,
tol = 10 * .Machine$double.eps )

## S3 method for class 'translogCheckMono':
print( x, ... )

## S3 method for class 'translogCheckMono':
summary( object, ... )

## S3 method for class 'summary.translogCheckMono':
print( x, ... )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.

coef vector containing all coefficients.

increasing logical. Check whether the function is monotonically increasing (default, TRUE)
or decreasing (FALSE)?

strict logical. Check for strict (TRUE) or non-strict (default, FALSE) monotonicity?

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?

tol tolerance level for checking non-strict monotonicity: values between -tol and
tol are considered to be zero (ignored if argument strict is TRUE).

x an object returned by translogCheckMono or by summary.translogCheckMono.

object an object returned by translogCheckMono.

... currently not used.
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Value

translogCheckMono returns a list of class translogCheckMono containing following ob-
jects:

obs a vector indicating whether monotonicity is fulfilled at each observation.

exog data frame indicating whether monotonicity is fulfilled for each exogenous vari-
able at each observation.

increasing argument increasing.

strict argument strict.

Author(s)

Arne Henningsen

See Also

translogEst, translogDeriv, and translogCheckCurvature

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a translog production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# check whether the production function is monotonically increasing
translogCheckMono( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ) )

translogCostEst Estimate a translog Cost Function

Description

Estimate a translog cost function.

NOTE: this function is still under development and incomplete!

Usage

translogCostEst( cName, yName, pNames, data, fNames = NULL,
shifterNames = NULL, dataLogged = FALSE, homPrice = TRUE, ... )
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Arguments

cName a string containing the name of the variable for total cost.

yName a string containing the name of the variable for the total output quantity.

pNames a vector of strings containing the names of the input prices.

data data frame containing the data (possibly a panel data frame created with plm.data).

fNames a vector of strings containing the names of fixed inputs.

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).

dataLogged logical. Are the values in data already logged?

homPrice logical. Should homogeneity of degree one in prices be imposed?

... further arguments are passed to lm or plm.

Value

a list of class translogCostEst containing following objects:

est the object returned by lm or plm.

nExog length of argument xNames.

nShifter length of argument shifterNames.

residuals residuals.

fitted fitted values.

coef vector of all coefficients.

coefCov covariance matrix of all coefficients.

r2 R2 value.

r2bar adjusted R2 value.

nObs number of observations.

model.matrix the model matrix.

call the matched call.

cName argument cName.

yName argument yName.

pNames argument pNames.

fNames argument fNames.

shifterNames argument shifterNames.

dataLogged argument dataLogged.

homPrice argument homPrice.

Author(s)

Arne Henningsen
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See Also

translogEst and quadFuncEst.

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# value of labor input
germanFarms$vLabor <- germanFarms$pLabor + germanFarms$qLabor
# total variable cost
germanFarms$cost <- germanFarms$vLabor + germanFarms$vVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a translog cost function
estResult <- translogCostEst( cName = "cost", yName = "qOutput",

pNames = c( "pLabor", "pVarInput" ), fNames = "land",
shifterNames = "time", data = germanFarms, homPrice = FALSE )

summary( estResult$est )

translogDeriv Derivatives of a translog function

Description

Calculate the derivatives of a translog function.

Usage

translogDeriv( xNames, data, coef, coefCov = NULL,
yName = NULL, quadHalf = TRUE, dataLogged = FALSE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.

coef vector containing all coefficients.

coefCov optional covariance matrix of the coefficients.

yName an optional string containing the name of the dependent variable. If it is NULL,
the dependent variable is calculated from the independent variables and the co-
efficients.

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?
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Value

a list of class translogDeriv containing following objects:

deriv data frame containing the derivatives.

variance data frame containing the variances of the derivatives (not implemented yet).

stdDev data frame containing the standard deviations of the derivatives (not imple-
mented yet).

Author(s)

Arne Henningsen

See Also

translogEst, translogCalc and translogHessian

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a translog production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# compute the marginal products of the inputs (with "fitted" Output)
margProducts <- translogDeriv( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), vcov( estResult ) )
margProducts$deriv

# compute the marginal products of the inputs (with observed Output)
margProductsObs <- translogDeriv( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), vcov( estResult ), "qOutput" )
margProductsObs$deriv

translogEla Elasticities of a translog Function

Description

Calculate the elasticities of a translog function.
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Usage

translogEla( xNames, data, coef, coefCov = NULL, quadHalf = TRUE,
dataLogged = FALSE )

## S3 method for class 'translogEst':
elas( object, data = NULL, dataLogged = NULL,

... )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data; if argument data of elas.translogEst is
not specified, the data frame that was used for the estimation is used for calcu-
lating elasticities.

coef vector containing all coefficients: if there are n exogenous variables in xNames,
the n+1 alpha coefficients must have names a_0, . . . , a_n and the n*(n+1)/2
beta coefficients must have names b_1_1, . . . , b_1_n, . . . , b_n_n (only the
elements of the upper right triangle of the beta matrix are directly obtained from
coef; the elements of the lower left triangle are obtained by assuming symme-
try of the beta matrix).

coefCov optional covariance matrix of the coefficients: the row names and column names
must be the same as the names of coef.

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged? If argument dataLogged of
elas.translogEst is not specified, the same value as used in translogEst
for creating object is used.

object object of class translogEst (returned by translogEst).

... currently ignored.

Details

Shifter variables do not need to be specified, because they have no effect on the elasticities. Hence,
you can use this function to calculate elasticities even for translog functions that have been estimated
with shifter variables.

Value

A data frame containing the elasticities, where each column corresponds to one of the indepen-
dent variables. If argument coefCov is provided, it has the attributes variance and stdDev,
which are two data frames containing the variances and the standard deviations, respectively, of the
elasticities.

Author(s)

Arne Henningsen
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See Also

translogEst and translogCalc

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# calculate production elasticities of all inputs
estEla <- translogEla( c( "qLabor", "land", "qVarInput", "time" ),

data = germanFarms, coef = coef( estResult ),
coefCov = vcov( estResult ) )

# all elasticities
estEla
# t-values of all elasticities
estEla / attributes( estEla )$stdDev

translogEst Estimate a translog function

Description

Estimate a translog function.

Usage

translogEst( yName, xNames, data, shifterNames = NULL,
quadHalf = TRUE, dataLogged = FALSE, ... )

## S3 method for class 'translogEst':
print( x, ... )

Arguments

yName a string containing the name of the dependent variable.

xNames a vector of strings containing the names of the independent variables.

data data frame containing the data (possibly a panel data frame created with plm.data).

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).
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quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged? If FALSE, the logarithms of
all variables (yName, xNames, shifterNames) are used except for shifter
variables that are factors or logical variables.

x An object of class translogEst.

... further arguments of translogEst are passed to lm or plm; further argu-
ments of print.translogEst are currently ignored.

Value

a list of class translogEst containing following objects:

est the object returned by lm or plm.

nExog length of argument xNames.

nShifter length of argument shifterNames.

residuals residuals.

fitted fitted values.

coef vector of all coefficients.

coefCov covariance matrix of all coefficients.

r2 R2 value.

r2bar adjusted R2 value.

nObs number of observations.

model.matrix the model matrix.

call the matched call.

yName argument yName.

xNames argument xNames.

shifterNames argument shifterNames.

quadHalf argument quadHalf.

dataLogged argument dataLogged.

Author(s)

Arne Henningsen

See Also

translogCalc, translogDeriv and quadFuncEst.
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Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

estResult
summary( estResult )

translogHessian Hessian matrix of a translog function

Description

Calculate the Hessian matrices of a translog function.

Usage

translogHessian( xNames, data, coef, yName = NULL,
quadHalf = TRUE, dataLogged = FALSE, bordered = FALSE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.

coef vector containing all coefficients.

yName an optional string containing the name of the dependent variable. If it is NULL,
the dependent variable is calculated from the independent variables and the co-
efficients.

quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?

bordered logical. Should the bordered Hessians be returned?

Value

a list containing following the (bordered) Hessian matrices at each data point.

Author(s)

Arne Henningsen
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See Also

translogEst, translogDeriv and translogCalc

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# estimate a quadratic production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# compute the Hessian matrices (with "fitted" output)
hessians <- translogHessian( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ) )
hessians[[ 1 ]]

# compute the Hessian matrices (with observed output)
hessiansObs <- translogHessian( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), "qOutput" )
hessiansObs[[ 1 ]]

# compute the bordered Hessian matrices
borderedHessians <- translogHessian( c( "qLabor", "land", "qVarInput", "time" ),

germanFarms, coef( estResult ), bordered = TRUE )
borderedHessians[[ 1 ]]

translogMonoRestr Monotonicity Restrictions of a Translog Function

Description

Create matrix to check or impose the monotonicity restrictions of a translog function.

Usage

translogMonoRestr( xNames, data, quadHalf = TRUE,
dataLogged = FALSE, box = FALSE )

Arguments

xNames a vector of strings containing the names of the independent variables.

data dataframe containing the data.
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quadHalf logical. Multiply the quadratic terms by one half?

dataLogged logical. Are the values in data already logged?

box logical. Should monotonicity be imposed within an n-dimensional box that in-
cludes all points in data? If FALSE, monotonicity is imposed (only) within
an n-dimensional polygon that includes all points in data. (n is the number of
independent varables.)

Value

translogMonoRestr returns a matrix of dimension (n · N) × c, where n is the number of
independent varables, N is the number of data points at which monotonicity should be imposed (if
argument box is FALSE, N is the number of rows in data; if argument box is TRUE, N = 2n),
and c = 1 + n(n+ 3)/2 is the number of (linearly independent) coefficients. Multiplying a row of
this matrix (e.g. the kth row of M ) by the vector of coefficients (β) results in the derivative of the
dependent variable (y) with respect to one independent variable (e.g. xi) at one data point (e.g. j):

M [k, ] · β =
∂ ln y
∂ lnxi

, evaluated at x1j , . . . , xnj , where k = (i − 1)N + j. Hence, the observations run faster than the
independent variables.

Author(s)

Arne Henningsen

See Also

translogEst, translogDeriv, and translogCheckMono

Examples

data( germanFarms )
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput

# matrix to check or impose monotonicity at all observations
monoRestrObs <- translogMonoRestr( c( "qLabor", "land", "qVarInput" ),

germanFarms )

# matrix to check or impose monotonicity within a box that includes all
# observations
monoRestrBox <- translogMonoRestr( c( "qLabor", "land", "qVarInput" ),

germanFarms, box = TRUE )
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translogProdFuncMargCost
Marginal Costs of Translog Production Function

Description

Calculate the marginal costs of the output(s) from a single-output translog production function or a
multiple-output translog ray production function.

Usage

translogProdFuncMargCost( yNames, xNames, wNames, data, coef,
dataLogged = FALSE )

Arguments

yNames a single character string or a vector of character strings containing the name(s)
of the output quantity.

xNames a vector of strings containing the names of the input quantities.

wNames a vector of strings containing the names of the input prices.

data dataframe containing the data.

coef vector containing all coefficients: if there are n inputs in xNames, the n+1
alpha coefficients must have names a_0, . . . , a_n and the n*(n+1)/2 beta
coefficients must have names b_1_1, . . . , b_1_n, . . . , b_n_n (only the ele-
ments of the upper right triangle of the beta matrix are directly obtained from
coef; the elements of the lower left triangle are obtained by assuming symme-
try of the beta matrix).

dataLogged logical. Are the values in data already logged?

Value

A data frame containing the marginal costs of producing the output.

Author(s)

Arne Henningsen and Geraldine Henningsen

See Also

translogEst, translogCalc, translogDeriv, translogEla and translogCostEst.



98 translogRayDeriv

Examples

data( germanFarms )
# output quantity:
germanFarms$qOutput <- germanFarms$vOutput / germanFarms$pOutput
# quantity of crop outputs:
germanFarms$qCrop <- germanFarms$vCrop / germanFarms$pOutput
# quantity of animal outputs:
germanFarms$qAnimal <- germanFarms$vAnimal / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput
# a time trend to account for technical progress:
germanFarms$time <- c(1:20)

# generate (artificial) prices
germanFarms$pLand <- 200 + 15 * germanFarms$time
germanFarms$pTime <- 1

# estimate a single-output translog production function
estResult <- translogEst( "qOutput", c( "qLabor", "land", "qVarInput", "time" ),

germanFarms )

# compute the marginal costs of producing the output
margCost <- translogProdFuncMargCost( yNames = "qOutput",

xNames = c( "qLabor", "land", "qVarInput", "time" ),
wNames = c( "pLabor", "pLand", "pVarInput", "pTime" ),
data = germanFarms, coef = coef( estResult ) )

# estimate a two-output translog ray production function
estResultRay <- translogRayEst( yNames = c( "qCrop", "qAnimal" ),

xNames = c( "qLabor", "land", "qVarInput" ),
data = germanFarms )

# compute the marginal costs of producing the two outputs
margCostRay <- translogProdFuncMargCost( yNames = c( "qCrop", "qAnimal" ),

xNames = c( "qLabor", "land", "qVarInput" ),
wNames = c( "pLabor", "pLand", "pVarInput" ),
data = germanFarms, coef = coef( estResultRay ) )

translogRayDeriv Derivatives of a Translog Ray Function

Description

Calculate the partial derivatives of a translog ray function with respect to the independent and the
dependent variables. Please note that translogRayDeriv does not return the partial derivatives
of the ‘distance’ (||y||) but of the function F (y, x) = Q(log x, theta) − log ||y|| = 0, where Q(.)
denotes a quadratic function.
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Usage

translogRayDeriv( yNames, xNames, data, coef,
dataLogged = FALSE )

Arguments

yNames a single character string or a vector of character strings containing the name(s)
of the output quantity.

xNames a vector of strings containing the names of the input quantities.

data dataframe containing the data.

coef vector containing all coefficients: if there are n independent variables in xNames,
the n+2 alpha coefficients must have names a_0, . . . , a_n, a_t, and the
(n+1)*(n+2)/2 beta coefficients must have names b_1_1, . . . , b_1_n,
b_1_t, b_2_2, . . . , b_2_n, b_2_t, . . . , b_n_n, b_n_t, b_t_t (only the
elements of the upper right triangle of the beta matrix are directly obtained from
coef; the elements of the lower left triangle are obtained by assuming symme-
try of the beta matrix).

dataLogged logical. Are the values in data already logged?

Value

A data frame containing the partial derivatives of the function F (y, x) (see above) with respect to x
and y.

Author(s)

Arne Henningsen and Geraldine Henningsen

See Also

translogRayEst, translogDeriv.

Examples

data( germanFarms )
# quantity of crop outputs:
germanFarms$qCrop <- germanFarms$vCrop / germanFarms$pOutput
# quantity of animal outputs:
germanFarms$qAnimal <- germanFarms$vAnimal / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput

# estimate a translog ray production function
estResult <- translogRayEst( yNames = c( "qCrop", "qAnimal" ),

xNames = c( "qLabor", "land", "qVarInput" ),
data = germanFarms )

# compute the partial derivatives
deriv <- translogRayDeriv( yNames = c( "qCrop", "qAnimal" ),
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xNames = c( "qLabor", "land", "qVarInput" ),
data = germanFarms, coef = coef( estResult ) )

translogRayEst Estimate a Translog Ray Function

Description

Estimate a translog ray function with two endogenous variables, e.g. a ray production function with
two outputs.

Usage

translogRayEst( yNames, xNames, data, shifterNames = NULL, ... )

## S3 method for class 'translogRayEst':
print( x, ... )

Arguments

yNames a vector of two character strings containing the names of the two dependent
variables.

xNames a vector of strings containing the names of the independent variables.

data data frame containing the data (possibly a panel data frame created with plm.data).

shifterNames a vector of strings containing the names of the independent variables that should
be included as shifters only (not in quadratic or interaction terms).

x an object of class translogRayEst.

... further arguments of translogRayEst are passed to translogEst and
possibly further to lm or plm; further arguments of print.translogEst
are currently ignored.

Details

The actual estimation is done by translogEst.

Value

A list of class translogRayEst (and translogEst) that is very similar to the object returned
by translogEst. It additionally includes following objects:

distance the “distance” from the origin (zero) to the point of the dependent variables.

theta the “direction” from the origin (zero) to the point of the dependent variables.

Author(s)

Arne Henningsen and Geraldine Henningsen
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See Also

translogEst.

Examples

data( germanFarms )
# quantity of crop outputs:
germanFarms$qCrop <- germanFarms$vCrop / germanFarms$pOutput
# quantity of animal outputs:
germanFarms$qAnimal <- germanFarms$vAnimal / germanFarms$pOutput
# quantity of variable inputs
germanFarms$qVarInput <- germanFarms$vVarInput / germanFarms$pVarInput

# estimate a translog ray production function
estResult <- translogRayEst( yNames = c( "qCrop", "qAnimal" ),

xNames = c( "qLabor", "land", "qVarInput" ),
data = germanFarms )

estResult

summary( estResult )

triang Upper triangular matrix from a vector

Description

Creates an upper triangular square matrix from a vector.

Usage

triang( v, n )

Arguments

v vector

n desired dimension of the returned square matrix

Note

If the vector has less elements than the upper triangular matrix, the last elements are set to zero.

Author(s)

Arne Henningsen

See Also

veclipos.
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Examples

v <- c( 1:5 )
triang( v, 3 )

USMeatConsump U.S. Meat Consumption Data

Description

The USMeatConsump data set contains quarterly retail prices and consumption quantities for four
meat product categories: beef, pork, chicken, and turkey. The data period ranges from the first
quarter of 1975 to the third quarter of 1999. Hence, there are 99 observations.

Usage

data(USMeatConsump)

Format

This data frame contains the following columns:

year Year.

qtr Quarter of the year.

t Time trend.

pop Population [million].

cpi Consumer price index.

total_exp Total per capita expenditure.

meat_exp Per capita expenditure on meat.

beef_q Per capita consumption of beef [pound].

pork_q Per capita consumption of pork[pound].

chick_q Per capita consumption of chicken [pound].

turkey_q Per capita consumption of turkey [pound].

beef_p Retail price of beef [cents / pound].

pork_p Retail price of pork [cents / pound].

chick_p Retail price of chicken [cents / pound].

turkey_p Retail price of turkey [cents / pound].

beef_w Expenditure share of beef (in meat).

pork_w Expenditure share of pork (in meat).

chick_w Expenditure share of chicken (in meat).

turkey_w Expenditure share of turkey (in meat).
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Source

SAS, SAS/ETS Examples: Estimating an Almost Ideal Demand System Model, http://support.
sas.com/rnd/app/examples/ets/aids/index.htm.

Examples

## replicating the LA-AIDS estimation of the SAS example
# loading data set
data( USMeatConsump )

# adding shifter variables for modeling seasonal effects
USMeatConsump$co1 <- cos( 1 / 2 * 3.14159 * USMeatConsump$t )
USMeatConsump$si1 <- sin( 1 / 2 * 3.14159 * USMeatConsump$t )

# Scaling prices by their means
USMeatConsump$beef_pm <- USMeatConsump$beef_p / mean( USMeatConsump$beef_p )
USMeatConsump$pork_pm <- USMeatConsump$pork_p / mean( USMeatConsump$pork_p )
USMeatConsump$chick_pm <- USMeatConsump$chick_p / mean( USMeatConsump$chick_p )
USMeatConsump$turkey_pm <- USMeatConsump$turkey_p / mean( USMeatConsump$turkey_p )

# Estimation of the model
meatModel <- aidsEst( c( "beef_pm", "pork_pm", "chick_pm", "turkey_pm" ),

c( "beef_w", "pork_w", "chick_w", "turkey_w" ),
"meat_exp", shifterNames = c( "co1", "si1", "t" ),
priceIndex ="S", data = USMeatConsump, maxiter=1000 )

summary( meatModel )

vcov.aidsEst Covariance matrix of an Almost Ideal Demand System

Description

These method returns the covariance matrix of the coefficients from an Almost Ideal Demand Sys-
tem (AIDS).

Usage

## S3 method for class 'aidsEst':
vcov( object, ... )

Arguments

object an object of class aidsEst.

... currently not used.

Value

The vcov method for objects of class aidsEst returns a symmetric matrix: the covariance matrix
of the coefficients.

http://support.sas.com/rnd/app/examples/ets/aids/index.htm
http://support.sas.com/rnd/app/examples/ets/aids/index.htm
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Author(s)

Arne Henningsen

See Also

aidsEst, coef.aidsEst

vecli Vector of linear independent values

Description

Returns a vector containing the linear independent elements of a symmetric matrix (of full rank).

Usage

vecli( m )

Arguments

m symmetric matrix

Author(s)

Arne Henningsen

See Also

veclipos.

Examples

# a symmetric n x n matrix
m <- cbind(c(11,12,13),c(12,22,23),c(13,23,33))
vecli(m) # returns: 11 12 13 22 23 33
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vecli2m Convert vector of linear independent values into a Matrix

Description

Converts a vector into a symmetric matrix that the original vector contains the linear independent
values of the returned symmetric matrix.

Usage

vecli2m( v )

Arguments

v a vector.

Author(s)

Arne Henningsen

See Also

vecli, veclipos.

Examples

v <- c( 11, 12, 13, 22, 23, 33 )
vecli2m( v )

veclipos Position in a vector of linear independent values

Description

Returns the position of the [i,j]th element of a symmetric n × n matrix that this element has in a
vector of the linear independent values of the matrix.

Usage

veclipos( i, j, n )

Arguments

i row of the element in the matrix.

j column of the element in the matrix.

n dimension of the matrix.
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Note

A symmetric n × n matrix has n*(n+1)/2 independent values.
The function is: n*(n-1)/2-((n-min(i,j))*(n-min(i,j)+1)/2)+max(i,j)

Author(s)

Arne Henningsen

See Also

vecli, vecli2m.

Examples

veclipos( 1, 2, 3 ) # returns: 2
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print.translogEst (translogEst),
90
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