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RATS Version 5.10!!

Asyou'll seefromthevariety of storiesincluded inthisnews-
letter, RATS 5.10 is loaded with new features which make
RATS more powerful, easier to use, and often both at the
sametime. The big advance can be seen in the columnto the
right: RATS will now allow you to define functions which
can becalled directly from an expression. The new REPORT
instruction (page 2) isareal productivity enhancer, allowing
you to avoid time-consuming and error-prone retyping of
numbers. The additionsto the user interface (page 2) areaso
aimed at improving your productivity, by making it quicker
to get datain and organized.

Monte Carlo, bootstrapping and other simulation-based tech-
niques have become increasingly popular in mainstream
econometrics. To that end, we' ve added quite afew new ran-
dom number functions (page 3). The updated (PDF) manual
has asubstantially enlarged and rewritten chapter 13 (Simu-
| ations/Bootstrapping).

For single-user licenses, an update to RATS 5.10 from ver-
sion 5 of WinRATS-32 or MacRATS PPC isjust $40. It's
$125 to update a version 4 of either product, or any other
RATS v5, and $200 for any older version. The most cost-
effective way to get RATS 5.10 is to get the maintenance
contract, whichwill giveyou 5.10 now, and version 6 when
it becomesavailablelater thisyear. For asingle-user (up-to-
date) license, thisis $150 (plus shipping outside the U.S.),
which will be the cost of aversion 6 update alone. Y ou can
get the advantages of RATS 5.10 now, and will be at the
head of the queue when version 6 comes out later thisyear.
Thisisespecialy attractive for userswith RATS 4 or earlier.
For $225, you'll get RATS5.10 and RATS6for what islikely
to bethe pricefor RATS 6 alone.

If you have amulti-user or network license, call or e-mail for
pricing. Note, by the way, that we're planning to increase
the multi-user license pricing when version 6 comes out. If
you' re thinking of getting a network license, or need to up-
grade the number of userson your license, you’ll save mon-
ey by doing it now at the current prices.
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Callable Functions

This is the most important step for expanding the scope of
optimization problems that can be done using RATS since
the introduction of the MAXI M ZE instruction. The RATS
PROCEDURE is a very powerful tool, but it has one draw-
back: it' sdesigned to mimic aRATS instruction, and so can-
not be called from inside an expression. Thisisaproblem if
you want to use acomplex calculation (such asanumerical
integral) inside a FRML to be used with MAXI M ZE,
NLSYSTEMor NLLS. Whileit is often possible to generate
aformulawhich doesthetrick, using the %Oand % F func-
tions, the resulting code can be hard to follow.

Enter the close cousin of the PROCEDURE: the new RATS
FUNCTI ON. It svery similar to the PROCEDURE: the only
restriction is that a FUNCTI ON cannot have options. You
createit witha FUNCTI ON statement, and usethe TYPE in-
struction to set the return type. (The default is REAL). The
functionis called just like one of the pre-defined functions
likel NV or %CHI SQR, that is, “name(parameters separated
by commas)”.

If you need multiple return items, you can have parameters
called by reference, just like in a PROCEDURE.

Asan example, the program BONDS. PRGfitsayield curve
to aset of bonds. With RATS 5.0, thiswasdonewith FI ND,
because the cal culation of the values of bondswith varying
maturities and coupons can’t easily be handled as a RATS
formula. However, with the help of FUNCTI ON, thiscan be
rewritten to use NLL S, which can compute standard errors
for the estimated coefficients, do heteroscedasticity correc-
tions, etc.

nonlin a0 al a2

conmput e a0=. 030, al=a2=0.0
conmput e cusp=2.0

*

*

function BondPV bond
type real BondPV
type i nteger bond

*

| ocal real ndate cdate
*
conput e ndat e=mat urity(bond)
conput e BondPV=100.0 * $
exp( - mdat e* (a0+ndat e*al+$
%rex( ndat e- cusp, 0. 0) *a2))

*

* Wl k backwar ds through the coupons.

*

(continued on page 4)
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Report Generator

One thing became clear when working through five text-
books of examples: the process of accurately transferring
numerical information from the silicon monster to paperisn’t
easy. Whether it’ s due to adigit being duplicated or round-
edincorrectly, or even pulling thewrong vaue entirely, work
that’ s done correctly doesn’'t always read that way.

RATS5.1 adds anew tool which can help with this: the RE-
PORT instruction. Long-time RATS users may remember a
post-processing tool called COLLECT, which we discontin-
ued after amajor change in the format of the output. RE-
PORT doesjust about everything COLLECT did, and more.
Thefollowing table was generated with the hel p of REPORT
with just afew minuteswork.

R 08412 08467 08516
s 1.1149 1.0966 10797
LogL -62.0381 515806  -41.7167
Constant 17635 17354 17188
(0.0924) (00911)  (0.089%)

r 04752 04943 03637
(0.1081) (01065  (0.1089)

r, -0.1006 -01325 00681
(0.1853) (01824  (0.851)

r, 00718 0.09% -00136
(01973) 01941)  (0.1928)

r, 00758 -0.0480 00124
(01973) (01959)  (0.193)

r, -01578 01492 00178
(0.1853) 01942)  (0.1939)

I 05214 -0.1585 01579
(0.1080) (01825  (01933)

e 04876 -01959
(01064  (0.1861)

r, 04852
(01092)

The RATS instructions which generate this (actually with
several more columnsthat we don’t show) are

cnom
# constant shortrate{O to 24} longrate
report (act=define,vlab=||"'R*2","s","LoglL'|]|)
do nmaxl ag=>5, 10
Iinreg(cmomnoprint) |ongrate
# constant shortrate{0 to nmaxl ag}
report(regressors)
report (col um=curr, atrow=1) % squared
report (col um=curr, atrow=2) sqrt(%eesq)
report(col um=curr, atrow=3) $
-. 5*%obs*| og( % ss/ %mobs)
end do
report(action=fornat, pi cture="*. ####')
report (action=show, wi ndow=" DL")

Thefirst REPORT instruction initiates the report and defines
labelsfor thefirst three rows, which will be used for summa-
ry statistics. REPORT( REGRESSORS) adds a column to

(continued on page 4)

Interface

We' ve been steadily working on improvements to the user
interface. The last few minor releasesincluded several new
toolbar icons, and the “Insert Function” button to provide
syntax help with the roughly 200 functions. With 5.10, we' ve
made much more obvious changes.

For instance, most of the operations of the RATSDATA
program have been included in RATS. The Open RATS-
DATA operation on the File menu now actually opens the
file, displaying alist of the serieson thefile, their recording
frequency and date range, and comments. Y ou can do point
and click data editing, and some simple graphs and basic
statisticsdirectly from that window. Y ou can also restrict the
list to nameswhich have a specific form, or commentswhich
contain certain key phrases. We've found this to be very
handy in locating specific seriesin very large databaseslike
the Haver USECON or the OECD files.

In addition, we' ve hooked up the same basic graph and sta-
tistics instructions that have been available in RATSDATA
to awindow which showsthe seriesin working memory. Now
you can do your preliminary examination of the datawithout
typing RATS instructions.

And we've added several more “wizards’ to the program.
The most useful of theseisthe“ Data’ wizard, which takesa
datafileand (with your assistance) figures out the appropri-
ate CALENDAR, ALLCCATE and DATA instructions need-
edto processthefile. It will even warn about apotential prob-
lem with aseriesname from thefile.

For “power users’ there have been improvements to the
QUERY instruction, which will now alow you to verify input
before the user can dismissthe box, and MEDI T, which can
be set up to allow selection of rows from the matrix.

Web Site Revamp

Asyou may have noticed, we rolled out an updated version
of our website (at www.estima.com) in mid-June. Our goals
were to provide a little cleaner and faster-loading layout,
organize information a little better (particularly the RATS
product information), and generally makeit easier to find the
information you need.

If you visit the site, you will find the main menu positioned
along theleft side of the screen asbefore, with linksto major
sections of the site. The main “body” of each page resides
in the middle of the screen. Many pages also feature a“ sub
menu” at theright side of the page. In some cases, these menu
items link to sections within that page. In other cases, the
right-side menu links take you to pages with additional
related information. For example, the RATS product infor-
mation pages all share the same right-side menu, with links
to other pages with additional information on RATS.

We hope you find the new layout useful. If you have any
problems, or if the site doesn’t look right on your computer
for somereason, let usknow (estima@estima.com). Thanks!
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Improved Support for Monte Carlo
Integration and Bootstrapping

We have added quite afew new functions, most of them
for improving readability and efficiency in programswhich
reguire simulations or bootstrapping. Although these can
all be done fairly readily with the other random draw
functions (¥RAN, %4UNI FORM, YRANGAMMA and
YRANW SHART), the direct function callswill be easier
to understand.

YRANCH SQR( degr ees) returnsasinglerandom chi-
squared deviate, or fillsamatrix, depending upon
the context.

YRANBETA( a, b) returnsasingle draw or matrix of
independent draws from a Beta distribution.

YRANMVNORMAL ( F) returnsadraw fromamultivari-
ate Normal with mean 0 and covariance matrix FF'.

YRANW SHARTF( F, x) drawsaWishart with degrees
x and scale matrix FF'; if kisthe dimension of the
matrix, thekernel of thedensity for W is

W[k exp(—%tr(FF')*W)

YRANW SHARTI ( F, x) drawsan inverse Wishart, the
inverse of aWishart draw with degreesx and scale
metrix FF'.

For resampling operations of various kinds:

YRANI NTECGER( L, U) returnsarandom integer inthe
range{L,...U}

YRANPERMUTE( n) returns arandom permutation of
{1,...,n}

%ANCOMBQ( N, k) returnsarandom combination (sam-
plewithout replacement) of kitemsfrom{1,...,n}

Y%RANBRANCH( p) returns a random integer from
{1,...,dim(p)} based upon the (unscaled) probabili-
tiesin the vector p.

We' ve aso added the function YWMFRACTI LES( A, W)
which computesfractilesfor the elements of A with draw
weightsof W. Asdescribed inthe November 2002 RATS
| etter, this can be arather time-consuming operation. This
function replacesthe WFRACT | LES procedure which we
announced then. And we've added a \EI GHT option to
the DENSI TY instruction to allow estimation of density
functions when importance sampling is employed.

The PDF version of the manual which comeswith version
5.10 hasacompletely rewritten Chapter 13 (Simulations/
Bootstrapping) with several new examplesand improve-
ments of the existing ones.

Other Changes

We' ve added anumber of additional lag window estima-
tors for handling serial correlation in covariance matrix
calculations and GMM weight matrix calculations. The
instructions MCOV, LI NREG, NLLS, NLSYSTEM,
MAXI M ZE, LGT and PRB now havethe options LW N-
DOWand LWFORM LW NDOWsel ects a standard window
(BARTLETT or NEMEYWEST, PARZEN or QUADRATI C
(for quadratic spectral), and LWFORMallows the input of
any other lag window. MCOV has been improved to allow
an asymmetrical lag window viathe LWFORMoption; this
isrequired for doing fully modified LS.

NLSYSTEMhas had some minor changes. It now includes
aRESI DS optionto get aVECTOR[ SERI ES] of resid-
uals, and, if you use the MASK option to use different in-
strumentsfor different equations, it will allow calculation
of the weight matrix with NOZUDEP.

In addition to the new functionslisted in the Monte Carlo
story, there are some other new ones

UVATPEEK( A, coor ds)
UWVATPOKE( A, coor ds, V)

pull values out of, and puts valuesinto, amatrix A at the
locations given by the RECT[ | NTEGER] coords. These
are handy for working with sparse matrices.

Y%PARVBPEEK( P)
YPARVBPOKE( P, v)

pulls the values out of or puts values into a PARMSET.
These are very useful for doing Monte Carlo with non-
linear models, asyou can do natural parameterizations of
the parameters for estimation purposes, but then work
with them in vector form.

New Procedures

We have several new procedures which you can down-
load from theweb site.

APTEST. SRC includes the APBreakTest procedure
which does Andrews-Ploberger or Andrews-Quandt struc-
tural stability tests. Thanks to Todd Clark from the
Federal Reserve Bank in Kansas City for providing the
base code for this.

Gl BBSVAR. PRG does Gibbs sampling for a Bayesian
VAR.

EQNTQACF. SRC produces atheoretical autocorrelation
or autocovariance function for an input ARMA model.

LSDVC. SRC does hias-corrected estimates for |east
squares dummy variable (fixed effects) in a panel data
model with alagged dependent variable.
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Textbook Examples

We' ve added James Hamilton's Time Series Analysis and
Fumio Hayashi’ s Econometrics (both from Princeton Uni-
versity Press) to the collection of texts for which we have
worked examplesin RATS. We haveall the empirical exam-
plesfrom each; in the case of the Hamilton book, we' ve add-
ed afew “bonus’ exampleswhere techniques are covered in
the book but no numerical exampleis provided. While Ha-
yashi’s book includes an extensive collection of “RATS
Tips’, they werewritten for RATS 4, and in some cases can
be donein amuch simpler fashion using RATS 5.

Among the highlights, we have the exact data set used for
Hamilton'sMarkov Switching model, and the code has been
improved (from that provided in the RATS example file
HAM LTON. PRG) to initialize the Markov chain with the
stationary probabilitiesinstead of equal probabilities.

Y ou can download the examplesfor either book asazipfile,
or individually. Just go to www.estima.com and click onthe
“Procedures & Examples’ link. From the“Procs’ page, use
the links on the right-side menu to go to the page for the
book you areinterested in. Y ou will be ableto view theindi-
vidual programsfrom that book, or download the correspond-
ing zip file, which will include the programs, datafiles, and
any required procedures.

Our thanksto Jim and Fumio for providing their RATS pro-
grams to use as a base.

With the help of the new wizards (see the “Interface” story
on page 2), we' ve been ableto work through other examples
much faster than before. We should have the examplesfrom
Greene's popular Econometric Analysis (5th ed) done by
early August. Check the web site for details.

Report Generator, continued from 2

thereport and (by default), putseach coefficient into thetable
with its standard error below it. These are organized so the
sameregressor (same label and lag) goesinto the samerows
in each of the columns. The other three REPORT instruc-
tionsintheloop put thethree desired summary statisticsinto
thefirst three rows.

Outsidetheloop, thefirst instruction formatsall the numer-
ical datato four digitsright of the decimal. Thisformatting
can aso betargeted to specific rowsand columnsif you have
some numbersthat need adifferent format. Thefinal instruc-
tion showsthereport in awindow on the screen. From there,
you can export to aspreadsheet or text file, or copy and paste.
Note that, if you copy and paste to a spreadsheet, the full
precision of the data will be transferred: the formatting ap-
pliesonly to text transfers.

The only editing required after a copy and paste to aword
processor was to replace the RATS regressor labels (which
are SHORTRATE, SHORTRATE{ 1} ,...) with the subscript-
ed labels shown.

REPORT can be used to build up many different types of
reports, not just tables for estimated regressions.

RATS Training

We ve had a number of questions about the availability of
training courses for RATS. We are expecting to have regu-
larly scheduled classes beginning this fall in the Chicago
area, and will likely have others at various locations,
depending upon demand. If you might be interested, con-
tact us at sales@estima.com.

If you have a large enough base of RATS users, the most
cost-effective method of training would be at your site. Aside
from reducing travel expenses, it will also allow you to
reguest a focus upon the topics of greatest interest to your
Oown USsers.

Applied Econometric Time Series,
2nd Edition

The 2nd edition of Walter Enders’ best-selling Applied
Econometric Time Series(Wiley) isdueout in mid-July. This
substantially increases the coverage of non-linear time-se-
ries models, and includes Monte Carlo analysis and boot-
strapping. The text also makes numerous references to
Walter' sRATSProgramming Manual, which you can down-
load for free at www.estima.com. Order your copy today—
for now, we' re keeping the same $80 price.

Callable Functions, continued from 1

conput e cdat e=ndat e
while (cdate > 0.0) {
conput e BondPV=BondPV + coupon(bond) * $
exp(-cdat e*(a0+cdat e*al+$
%rex( cdat e- cusp, 0. 0) *a2))
conput e cdat e=cdate-1

Adj ust for sinple interest payabl e by
the purchaser for the initial coupon.
cdate will be -(fraction of period).

E I I

*

conput e BondPV=BondPV+coupon( bond) *cdat e
end

*

With the evaluating function defined, this set up for using
NLLSisquitesimple:
frm BondPrice val ue = BondPV(t)

*

nl | s(robust, trace, frn =BondPri ce) val ue

Other examples which we' ve done recently with the help of
FUNCTI ON are semi-parametric GARCH and acleaner re-
writeof Hamilton’sMarkov switching model.
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