Rho-Works Software

Model Expert

Prototype version — User’s Guide

INTRODUCTION

There are many econometric packages available on the market
nowadays. Nevertheless, they usually demand the analyst to
employ considerable expertise, experience and attention to
estimate a model and validate its results. Model Expert is
different.

Imagine an econometric application that is always one step
ahead of you, testing possible flaws on the analysis and
suggesting the best course of action at each stage of the
process. Interactively. Trying thousands of possible variations of
your work silently, reporting the most interesting findings in real
time. Giving you freedom to explore your options with one click.
Maximizing the leverage from your experience. Welcome to
Model Expert.

Model Expert - Prototype version — User’s Guide




Rho-Works Software

Model Expert - Prototype

1. INSTALLATION

» INSTALLING THE SOFTWARE

Model Expert does not need to be ‘installed’. You may invoke
ModelExplorer.exe from wherever it is located (a floppy disk,
inside a Zip file, your hard drive, a CDROM, etc.) It will be
always ready to work.

However, it is a good idea to put it on a folder on your hard
drive, so you can find it easily. To do this, follow these two
steps:

1. Create a folder for Model Expert, using Windows Explorer.
For instance, you may create C:\Program Files\Model
Expert

2. Copy the executable Model_Expert.exe into that folder.
Now you can double click Model_Expert.exe and execute it for

the first time. You may also create a shortcut on your desktop or
Start menu in order to access it more easily.
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» UNINSTALLING THE SOFTWARE

If you want to ‘uninstall Model Expert, just delete
Model_Expert.exe. If you have created a Model Expert folder,
remove it too.

There is no need of using the ‘Add/Remove Software’ from the
Control Panel.

2. THE BASICS

» RUNNING THE PROGRAM

When running the evaluation version of Model Expert it is likely
that a window will pop-up reminding you to register the product.
If you do not want to register, just wait until the progress bar is
full and press OK. The registered and evaluation versions of the
program only differ in the presence of this introductory window.

If you want to register the software, please refer to section 5 for
further instructions.

Rho-Works —_1
Advanced Analvtical Systems —

R enistration ig secure and zimple, thanks to the online service provided by Beghow,

Programmed by b ore infarmation and software
Roddy Rivas-Lloza M. Rho-works homepage
supportErhowork.s. com hittp: A vy, thiowork 2. com

Model Expert - Prototype
Werzion 0.80

This iz an unregiztered copy of Model Expert - Prototype
* Data iz mited to B 2enes and 300 obs. on the unregistered version *

Pleaze register

Prezs the 'How do | regizter this copy® button for more information.

[ How do | regi_stn_ar this u:u:up_l,l? ]
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» THE MAIN WINDOW

The main window of Model Expert shows six main buttons, one
for each program module. Only the first two modules are
currently implemented.

This is a picture of the main screen:

Welcome to Model Expert - Prototype version

Thiz application will find an optimurn econometnic equation for a group of dependent
wanablez and independent zenes by testing all feazible models and applying detailed

Lizer-defined criteria,

Diata manager

Interactive modelling

Clazzify vanables

Defire model structune

LCritena and reportz

[hitiate main sequence

Import data, load and zave kM files, produce
bazic statiztics, do bivanate analysis, pre-clear
variables. araph series,

Specify, eztimate and evaluate modelz
interactivel.

Select dependent and independent vanables
to bild the model via all-feasible-regreszions
analysis.

Define tranzformations, powers and lags to
operate on independent varables.

E ztablish criteria to filker and rank feasible
models, az well as reparting preferences.

Start tezting all pogzible models, optimizing
criteria and generating reports.

Exit :
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» OVERVIEW

The Data Manger module allows you to import information from
other applications and save your data to a proprietory file

format.

This module also helps you having a closer look at your
information, analyzing basic trends, bivariate relations, multi-
collinearity, stationarity and cointegration.

This is a picture of the Data Manager screen:

MX Files

Theze filez are created by Model E=pert and
contain all the objects and information needed
to process a model,

b files record data, model structure

Laad ti file..,

Save ki file...

Other sources

Thesze filez are created by Model Expert and
contain all the objects and information needed
bo process a model.

Faste data with titles

Copy data to clipboard
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» IMPORTING DATA

To import data from a spreadsheet, just put your information
using the following structure:

ROWS: Data observations
COLUMNS: Variables

The first row indicates the variable name. Do not include dates
as the first column, observations are assumed to be uniformly
spaced time series.

Copy that information matrix from your spreadsheet and press
the “Paste data with titles” button on Model Expert.

» EXPORTING DATA

To export all recorded information to a spreadsheet, press the
“Copy data to clipboard” button.
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» SPREADSHEET VIEW

This window will allow you to check the imported data.

(] Mode! Expert - Data manager

| Capture and zave data| Erowsze data | Bivariate analysis I Data re-:lu_u:tiu:uni Stationarity l Enintegratiuni

Spreadshest view | Senies descriptions I Statistics summary i Cormrelation rmatrix I Hiztogram and stats I Graph series |

Obs Liguidity Faoreign ratio ]Sh:u:ks ]Depusits iHesewes 1Fnrwards Jlnterest rate ]_.-
saz2600  [BW 85300 MAN 1356500 -45.00 NAN
455200 B0.00 57300 MAN 139800 -25.00 136.00
454000 500 893,00 NAN 141500 200 153.20
473700 BE.O0 930,00 NAN 132600 4400 13270
503900 6000 97000 MAN 141800 8300 133.70
530400  61.00 101400 1100 1ETTO0 13200 134.70
FEEEO0 G000 1,070.00 800 167000 200.00 135.70
533700 61.00 110800 2500 167900 17600 136.70
EE7E00  BAO0 114700 2800 184500  188.00 137.70
E9E300  BROD 117000 1200 184100 19600 138.70
721800  E7.00 121700 500 185700 23900 128.80
762400  B500 134900 000 200100 31100 135.30
506900  G7.00 139200 |000 202200 33300 130.80

8E1900 E7.00 143100 2300 241900 38500 124.70
(= Tn i Ny EQ nn 1 ACA NN 1200 AL NN AT NN 112 7N

]
2
3
4
H
B
¥
g

| Cloze |
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» SERIES DESCRIPTIONS

You may attach a long description to clearify the contents of
each series. This information is saved if you use the MX format
file.

(] Mode! Expert - Data manager

W ariable Drezcription J

Liguidity

Foreign ratio R atio of foreign curency deposits to domestic curency deposits
Stocks
Depositz

Rezemnves

Fonuards Open fonward positions in Eura/US0allar exchange rate

Interest rate

Return rate

Foreign value

Domestic value
CFI
MY'SE
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» STATISTICS SUMMARY

The statistics summary presents general statistical indicators

calculated for each data series.

1[4 ] Model Expert - Data manager

| Capture and zaive data| Browze data | Bivariate analyzis | Data reduu:tiu:uni Stationarity I Eu:uintegratiu:uni

| Spreadsheet view | Seres desu:rii:utiu:uns i Statistics summary i-EDrrelatiDn matriz | Histogram and stats | Graph series |

Wariable hean StdDey  #alid hin E C [E]

Liguidity 403769548 21998 6564 155 4426.0000 736520000 54.46
Foreign ratio BE.5161 3:5345 155 57.0000 ¥2.0000 5.40
Stocks 42334936 1314.4344 156 853.0000  33Z7.0000 4522
Deposits 14324702 17221360 151 00000 8§255.0000 120.22
Reserves 733462 2353 6156 156 1326.0000 12631.0000 33.00
Forwards 22296859 1402.7583 156 -45.0000  BE39.0000 E2.91
Interest rate 438787 336354 155 19.5000 186.0000 7E.EE
Return rate 9.7097 5.2525 155 2.3000 A.4000 54.10
Foreign walue 14,2374 29732 155 8.6000 20,6000 20,92
Domeshic value 4.3033 1.8224 155 1.0000 £.3000 4234
CFI 2134 4452 1134.3345 155 1092000 5976.8000 5314
MY'SE 341375484 172536749 155 1314.0000  68515.0000 50.54
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» CORRELATION MATRIX

The pairwise correlation matrix is shaded for you convenience.
Values higher than 0.8 in absolte values appear in red.

Remember that this matrix is symmetrical.

(4] Model Expert - Data manager =L

Nar Liguidity 1Fu:ureign ratio |Stu:u:ks ]Depusits |Heser'-.fes Faormards ]Interest rate  |Rel
Liguidity 1.000 (0028 0.970 0745 0870 10,921 0,736 07
Foreign ratio | 0.028 1.000 -0.0286 -0.530 002z -0.239 0142 0.1
Stocks 0970 -0.086 1.000 0816 0,901 0953 -0.756 0.8
Deposits 0745 -0.530 0816 1.000 0536 10926 -0.429 03
Reserves 0870 o2z 0901 0536 1.000 0844 -0.862 0%
Fonwards 0921 0,239 963 0926 0844 1.000 -0.684 0.5
Interest rake  [-0.736 0142 -0. 756 -0.429 -0.862 -0.684 1.000 0.8
Returnrate  |-0.783 0110 -0.827 0,748 -0.767 -0.826 [0.861 1.0
Fareign walue |-0.810 0176 0814 -0.826 -0.580 -0.840 0.h45 0.8
Domestic valuf-0.812 0245 -0.874 -0.825 -0.580 -0.544 0478 07
CFl 0783 021 0854 0g22 0,835 04912 0624 03
MYSE 0830 -0.037 0920 0.E&7 0960 [0.839 -0.80E 03
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» HISTOGRAM AND STATS

This window allows you to take a quick look at the frequency
distribution of values in each data series.

[ Select zenes bo analyze -

Return rate

Ligquidity
Fareign ratio
Stocks

D eposzitz
Rezerves
Fonwards
Interest rate
Fieturn rate
Fareign walue
D omestic value
CPI

MYSE

Statiztic Walue

Mean 9 709677
b edian MHak
b inirmum 2.300000
b &mirmum 1.400000
Range 29.100000
Standard dewiation h.252474
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» GRAPH SERIES

The graph series window draws a time-series graph of
data series.

| Capture and save data| Browse data | Bivariate analysis I Diata redl_.;_u:ticun! Stationarity I Enintegratiuni

| Spreadsheet view | Senies descriptions | Statistics summary I Cormrelation rmatrix I Hiztogram and stats| Graph series |

Select sernes to graph

Liﬂmditi
Stocks
Depozitz
Reserves
Fanwards
|nterest rate
Fieturn rate
Fareign value
Domestic value
CRI

MHY'SE

e e e R

e
10 20 30 40 50 63 70 &0 90 100 110 120 130 140 130

—— Foreign ratio

[] ze bold line

| Cloze |

each
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5. BIVARIATE ANALYSIS

Bivariate analysis may provide important insights on the internal
relationships between data series.

Use this module to generate XY scatter plots of two variables,
applying different transformations or combinations of them:

* Logarithms, differences
» Powers
* Lags

> MANUAL ANALYSIS

By manually specifying the transformations, you can create the
graph you need. Check the correlation value at the bottom left to
have a notion of the degree of linear association between the
data series.

| Capture and save data| Browse data | Bivariate analysis | Data reduction | Stationarity | Cointagration |

Stocks , Deposits

— Horzontal axiz [+] zenes—

| Stocks

Transformatiar

| Level

Power |1 Update [
Lag 0 Update [

[ Wertical amiz [Y] senes

[ Depositz

Transformatiar

| Level

Power |1 Update [

4,000

;.EI:IHEEHDHZ 031636 (151 obs )

6,000

2000 g 0 Update 1
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» AUTOMATIC ANALYSIS

If you activate the checkmarks to the right of each parameter,
the system will test all possible combinations and report the best
alternative to maximize the correlation between the transformed

variables.

| Capture and save data | Browse datai Bivariate analwsis | Data re-:lu_u:tiu:un! Stationarity l Enintegratiuni

Stocks | Ln{Deposits)*3

— Horizontal asis [] zenes—

| Stocks

Transformation
I Lewvel

Foweer 1
Lag

 Wertical awiz [ zenes

Depozitz - I

Transformation
Matural lagaritm

FPower |2 Thoate

[=d
=

2,000

Update

N—

| Cloze |
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6. DATA REDUCTION

With this tool you will be able to detect high correlations among

variables and, if appropriate, remove redundant series from the
data file.

The Principal Components Extraction section is not enabled yet.

| Capture and save data| Browse data I Bivariate analysis | Data reduction | Stationarity | Cointagration |

Redundant series elimination

If bwo zeries with a comrelation higher than the

workfile will be deleted. &l pozsible combinations
will be tested,

b arimurn allowed painvize comelation 0.20

Sample ha estimate correlations
1 -.100

rnarimum allowed are found, the second one on the

l Preview rezulks ] | Eliminate redundant series |

'Faoreign ratio' iz collinear to Liquidity' [rho=0.504]
'Stocks' iz colinear to 'Liguidity' [rho=0.973]
‘Depozitz’ iz colinear to'Liguidity' [fho=0.583]
'Beserves' iz collinear to Liguidity' [tho=0.920]
‘Fanmards' iz callinear to ‘Liquidity' [rho=0.960]
Interest rate’ iz collinear ko "Liquidity’ [tho=-00744]
'Return rate' iz collinear to Liguidity' [tho=-0.527]
'Foreign walug' iz colinear bo 'Liguidity’ [rho=-

-~

|=

Principal Components Extraction

Principal components allow you to relocate the observed
variance of rultiple series into a small et af arthoganal
wariablez. Thiz reverzsible technique may be uzed ta eliminate
ruticollinearity in regrezzion models.

Murmber of components to generate 0.20

Sample to estimate comelationg
1 - (100

Lizt components enerate principal compohents

PCH Yariance Accumulated vanance
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7. STATIONARITY

One of the most common problems found when modeling a data
series is the presence of unit-roots. Use the stationarity tool to
quickly detect non-stationary series and generate stationary
transformations in one quick process.

When you enter this window, it will show the list of all data
series and, in red, the ones that are not stationary.

To detect if a series is not stationary, the program runs an
Augmented Dickey-Fuller (ADF) test. If you check the option on
the rightmost section, the number of lags in the test will be
optimized using the Schwarz criterion. Remember that a low
ADF value suggests the presence of a unit root.

To make a non-stationary series stationary (i.e. remove the unit
root), use one of the possible “pre-cleaning equations” shown
below when you click a variable on the topmost list. The
simplest of these equations is just a trivial regression of the
series and a constant (.C). More sophisticated pre-cleaning
equations include:

= Differences of one period (Delta) or twelve periods

(Delta12)

Linear trends (.T)

Second-degree trends (.T2)

Third-degree trends (.T3)

Breakpoint dummy variables of level (.Dx) on a

specific observation (x)

= Trend breakpoint dummy variables (.Qx) on a specific
observation (x), and

= Seasonal removal variables (.Sn) of different
frequencies (n).
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Stationarity evaluation and data pre-cleanning

Seres name Stationary  M'Lags  ADF T-Walue  Trend D Stat ALmBBLELDickog-E et

Lic = k [¥] Schwarz optimizing lag
Foreign ratio Mo 0.9 Mo 2.000

Stocks Mo 1.528 Mo 1.715
Depositz Mo 1460  ‘Yes 1.981
Reserves Mo -1.266 Mo 2016

Mumber of Lags: |2

|l pdate

EEi.NDn-S.tati.n.:unar_l,l se-r.ies-fcuun-d"[1“2-h:utal.]“

Pre-cleanning equations of the selected series with stationary residuals

— Optionz -
Transform  Cleanning equation Rz ADFT DWW Stat M alz
Level L.T.T2512 0975 -39 2040

Level LT.T2.73 04974 3139 2008

Level Teh by 0973 2508 2012 L] Test differences
Level L.T.512 0971 -2.079 2071 :
Level C 0.000 -1.BE60 2003
Lewvel .C 512 0.004 -1.586 1452
Level SEET 0470 -1.101 207

[ Test level breakpoints

[] Test trend breakpoints

Open pre-cleanning equation

Generate stationan zenes

- | Cloze |

Review the pre-cleaning equations. They are sorted in such a
way that the first one should have the best ADF test for the
residuals (the residual is the stationarized original series).
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Stationarity evaluation and data pre-cleanning

Seres name Stationary  M'Lags  ADF T-Walue  Trend D Stat ALmBBLELDickog-E et

Lic = k [¥] Schwarz optimizing lag
Foreign ratio Mo 0.9 Mo 2.000

Stocks Mo 1.528 Mo 1.715
Depositz Mo 1460  ‘Yes 1.981
Reserves Mo -1.266 Mo 2016
EEi.NDn-S.tati.n.:unar_l,l se-r.ies-fcuun-d"[1“2-h:utal.]“

Mumber of Lags: |2

|l pdate

Pre-cleanning equations of the selected series with stationary residuals

— Optionz -
Transform  Cleanning equation Rz ADFT DWW Stat M alz
Delta cT nme -10.346 1.980 2
Delta C 0.000 -10.183 1.977 2 Y

Delta TG 0082 -10.03%  1.983 ol V'] Test differences
Delta L 512 0.0ea -3.888 1.980 2 :
Deltal2 C 0.000 -7.438 1.5976 13
Deltalz cT 0.o09 7437 1475 13 Dpen pre-cleanning equatian
Deltalz CT.T2 0.036 -7.430 145974 13
Level L.T.T2512 0975 -39 2040 1 Generate stationary sefie:

| Cloze |

[ Test level breakpoints

| Test trend breakpaints

It may be advisable to enable the testing of breakpoints in order
to produce a more stable residual behavior.
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Stationarity evaluation and data pre-cleanning

Seres name Stationary  M'Lags  ADF T-Walue  Trend D Stat ALmBBLELDickog-E et

Lic = k [¥] Schwarz optimizing lag
Foreign ratio Mo 0.9 Mo 2.000

Stocks Mo 1.528 Mo 1.715
Depositz Mo 1460  ‘Yes 1.981
Reserves Mo -1.266 Mo 2016

Mumber of Lags: |2

|l pdate

EEi.NDn-S.tati.n.:unar_l,l se-r.ies-fcuun-d"[1“2-h:utal.]“

Pre-cleanning equations of the selected series with stationary residuals

— Optionz -
Transform  Cleanning equation Rz ADFT DWW Stat M alz
Delta L.T .05 0186 -14 547 1913
Delta L .D1s 0186 -14 451 1.909
Delta L.T.T2.0147 0147 0360 12818 2175
Delta .L.T D147 3147 1.360 -13.5933 2153
Delta cT nome 10346 1.980
Delta .C 0.000 -10.183 1877
Delta L.T512 0.os2 -10.038 1483
Delta .L 512 0.0ea -3.888 1.980

[¥] Test level breakpaints
Test trend breakpoints

[7] Test differences

Open pre-cleanning equation

LI % L Y ST ¥ % R L% T L B L

Generate stationan zenes

| Cloze |

Once you have picked the pre-cleaning equation of your choice,
just press the “Generate stationary series” to create a new
residual series based on that equation.
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Use the next screen to analyze cointegration between series.
On the top list each series will be labeled as stationary or non-
stationary. If a non-stationary series can be regressed with
another non-stationary series and produce a stationary residual,
then you have a basic cointegration equation.

| Capture and save datal Browsze data I Bivariate analysiz | Data reduction Statiunarit_l,l! Cainteqgratian

Pairwise cointegration evaluation

Seres name Stationary  M°Lages  ADF T+falue  Trend [riaf Stat AbgmEaicd Dickey el

Liquidity Ma 1 153 Mo 1.090 5| | [V]Schwarz optimizing lag
Fareign ratio Mo -0.391 Mo 2.000 o
 Ho | s
Depozitz Mo 1.460 Ve
Reseres Mo -1.26E Ma
TEi.N.u:-n--S.tati.-.:urmr_l,l se-r.ies-fnun-d"['l-?-h:utal.]“

Update

Pozzible cointegration relations for the selected zeries

Rearessor senes Cointeqrates A2 Residual ADF T M°Lagz  Trend [ Stat

Forwards Mo 0.000 1.528 B Mo 1.715
|nkerest rate Mo 0.000 1.528 Mo 1.715
Return rate Mo 0.000 1.528 Mo 1.715
Fareign walue Mo 0.000 1.528 Ma 1.715
Domeshc value 0.000 1.528 Mo 1.715
CPI Mo 0729 -1.919 Mo 2ma
MHYSE Mo 0847 2437 Mo 2082

E_EI Cointegrating senies found
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The interactive modeling module makes it very easy to optimize
the structure of an Ordinary Least Squares regression model.

First of all, select one variable as the dependent (explained)
series.

Manual specification |Interactive modelling | Residual and forecasts | Model evalugtion | Model autput

— Select variables -
Awailable variables

Foreign ratio
Stocks
Deposzits
Reserves
Fomwards
Interest rate
Return rate
Foreign value
Domestic value

Awailable transformations

l Lewvel - |

Power 1 Lag O

, \

q Set as dependent variable P

I Add az independent variablez)] l

— Model structure

<Dependent variable:
I ridefined
<Independent variables: 13>
Conztant

| Remove zselected vanable I

I Replace zelécted variable ]

Sample 1 . @I

Model name | Lntithed

Save model ] I Load model

Then, press the estimate button. If you would like to manually
add independent variables of change the sample, you can do
that using the ‘Model structure’ panel. Nevertheless, the
interactive method that will be explained below is preferable.
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When you enter the second tab, you will see a simplified model
structure on the top (at this point with just a constant as the only
independent variable).

On the bottom left you will have the quick model appraisal
panel. There you will find a summary of the main statistical
indicators for the equation, a observed-fitted-residual graph
(shown below) and a model evaluation panel.

To the right, you will find the ranking of the best omitted
variables. The first one will be the variable that, if added to the
model, increases the R2 coefficient to the highest level, and so
on.

| Marual specification | |nteractive madeling | Residual and forecasts | Model evaluation | Model output

Wariable
b Constant

Coefficient
40376.954839

1771.836430

Std.Errar T alue

22787424

T-Prob
0.0000

R2Marg  Sharphg
337119 MAN

Global statistics! Residual graph IMu:u:!el evaluation

Best excluded variables | Best dummies | Simulation parametersl

arniable Coeff. Rz
4829073
11.36EE
1347 72
133541,
2.8937
JB179.9...
00013
14,8756
160535...
1.1342

T-Prob
* Linear tiend

* Stocks
*Stocks ™05

* Forwards 0.5

* Quadratic trend
* Ln[Stocks]

* Stocks"2

* Fonwards

* |nterest rate™1
*MYSE
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Adding a variable from this list is as easy as right-clicking it and
selecting the menu option.

For each candidate variable, you will see to the right the
estimated Beta, R2 and probability that it would have if added to
the model. This will allow you to select variables even before
adding them.

| kM anual specificatiuni Interactive modelling | Residual and forecasts I todel evaluation | Model output

W ariable Coefficient Std.Errar T alue T-Prob R2mMarg  Sharphg

P Constant 3116.090074 E16.544035 5.050847 0.0000 0.0051  0.0000
b Linear trend 453.907335 E.927584 £3.85224E 0.0000 0.9696 R

Global statistics! Fiesidual graph | Model evaluation Best excluded variables | Best dummies | Simulation parameters |

Wariable Coeff. A2  T-Pob

:'E’:'"":':' * Fanwards™3 [.ooo0 09746 0.0000
{40,000 * Depaosits ™3 0000 09742 0.0000
i * Fonwards™2 00003 09738 0.0000
* Fareign walue 0.5 B7I6.B2.. 059733 0.0000
* Ln[Foreign walug] 119556, 059733  0.0000
* Foreign value 9260239 049733 0.0000
* Fareign value ™1 406170 08730 0.0000
* Fareign walue™2 321824 059729  0.0000
* Ln[Return rate) 6530 059729 0.0000
* Depasits ™2 00002 049723 0.0000

{2000

R L L L) L Ly L L L LA L L
10 20 30 40 50 60 TO 80 20 100110120130140150

Omitted level variables and breakpoint or seasonal dummies are
presented on separate tabs.

The asterisk to the left of some variables on the right panel
indicates that there is a better omitted variable on the other tab
(the Best Dummies tab on this example).
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| Marual specification | |nteractive madeling | Residual and forecasts | Model evaluation | Model output

W ariable Coefficient Std.Errar T alue T-Prob R2Marg  Sharphg

B Constant 3116.030074 E16.544085 5.050847 0.0000 0.0051  0.0000
P Linear trend 453.907335 6.327584 (3852246 0.0000 0.3536 HAH

Global statistics | Residual graph | Maodel evaluation| Best excluded variables | Best dummies | Simulation parameters |

Model statistics Walue - Yarigble Coeff, F2?  T-Piab

R-Squared 0959597 | * Farwards ™3 00000  0.9746  0.0000
Aidjusted B-Squared 0959298 | * Depasits"3 00000 059742 0.0000
5.E. of regression 350043066 = || | | *Fomwards™2 0.0003 05736 0.0000
Sum squared resid FATARN9RSE 0 ‘ * Foreign walue™0.5 6736.82.. 09733 0.0000
Log likelihood 498946048 | * Ln[Foreign walue) 11955.6.. 09733 0.0000
tMean dependent var 40376954539 * Foreign value 9250233 09733 0.0000

5.0. deperdent var o059 932645 * Fareign value ™1 140617, 09730  0.0000
Akaike info criterion 19 367046 * Foreign value™2 321524 09723 0.0000
Schwarz info criterion 19.40E6316 *Ln[Return rate) 4165.30... 09723 0.0000
Durbin-/atzon stat 0856542 * Depasits "2 0.0002 09723  0.0000

_F-statistic 4579.336291

Look how easily we configure a model to reach a very nice R2
and T-values for all variables.
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| b anual specificatiani Interactive modeling | Residual and forecasts I i odel evaluation | Model output

Wariable Coefficient

Congtant 2935186433
Linear trend 428634345
Trend break. at 151 9330636132
Breakpaint at 151 17806448951
Breakpoint at 55 5235765948
(I 0000232

Std.Error T4 alue

401.093075 73179363
9.287449 4E.152001
809.222020 -11.530378
2647 472274 E.725830
752166002 E.960918
0.000055 3.973293

T-Prob

0.0000
0.0000
0.0000
0.0000
0.0000
0.00

R 2marg

0.0043
01715
0oz
0.0036
0.0033
0.00m3

Sharphdg
0.0075
1.3621
00871
01039
00043
00293

Global statistics! Residual araph IMu:u:Iel e aluation

|-20.000

Best excluded variables | Best dummiss I Simulation parametersi

Yanable

* Ln[Return rate]

* Foreign value™0.5
* Ln[Fareign walug]
* Foreign value

* Fanwards™3

* Fareign value™1

* Return rate 0.5

* Foreign value”™2

* Fargign valug™3

* Return rate”™1

Coeff.

2379.91..
3432.58..
B1E7.3E...
4E4.000
0.0000
73894,
1466.25...
15.4586
0.6154
-10764....

R2

0.9385
0.3385
0.9385
0.9385
0.3354
0.9384
0.3354
03354
09383
03383

T-Prob

0.0032
0.0043
0.0050
00052
0.0200
0.00E5
0.0063
0.0078
n.o47
0053

Here you see a summary of the global statistics:
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| b anual specificatiani Interactive modeling | Residual and forecasts I i odel evaluation | Model output

Wariable

Congtant

Linear trend

Trend break. at 151
Breakpaint at 151
Breakpoint at 55
(I

Coefficient

2935.196439
428634345
-9330.6361 32
17806, 445351
5236.765543
0000232

Std.Error

401.093075
9.287449
809.222020
2647 472274
752166002
0.000055

T4 alue

73179363
4E.152001
-11.530378
E.725830
E.960918
3.973293

T-Prob

0.0000
0.0000
0.0000
0.0000
0.0000
0.00

R 2marg

0.0043
01715
0oz
0.0036
0.0033
0.00m3

Sharphdg
0.0075
1.3621
00871
01039
00043
00293

Global statistics | Residual graph | Modsl evaluation

todel statiztics

F-5guared

Aduzted R-Squared
S.E. of regression
Sum zguared resid
Log likelihood

tean dependent war
5.D. dependent var
Akailke info criteron
Schwarz info criterion
Diurbin-w/ atzon tat

Walue

0.333001
0.987593
2456702120
899272410.73...
-1426.835010
40376.9545839
22089.932648
18.433962
18.606773
1.726291

Best excluded variables I Best dummiss I Simulation parametersi

Yanable

* Ln[Return rate]

* Foreign value™0.5
* Ln[Fareign walug]
* Foreign value

* Fanwards™3

* Fareign value™1

* Return rate 0.5

* Foreign value”™2

* Fargign valug™3

* Return rate”™1

Coeff.

2379.91..
3432.58..
B1E7.3E...
4E4.000
0.0000
73894,
1466.25...
15.4586
0.6154
-10764....

R2

0.9385
0.3385
0.9385
0.9385
0.3354
0.9384
0.3354
03354
09383
03383

T-Prob

0.0032
0.0043
0.0050
00052
0.0200
0.00E5
0.0063
0.0078
n.o47
0053

And the model evaluation window summarizes if there are

econometrical problems:
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| banual specification | |nteractive modeling | Residual and forecasts I i odel evaluation | Model output

Wariable

Congtant

Linear trend

Trend break. at 151
Breakpaint at 151
Breakpoint at 55
(I

Coefficient

2935.196439
428634345
-9330.6361 32
17806, 445351
5236.765543
0000232

2647 472274

T4 alue

73179363
4E.152001
-11.530378
E.725830
E.960918
3.973293

Std.Error

401.093075
9.287449
809.222020

752166002
0.000055

T-Prob

0.0000
0.0000
0.0000
0.0000
0.0000
0.00

Sharphdg
0.0075
1.3621
00871
01039
00043
00293

Global statistics

Reszsidual araph

Model evaluation

E conometric problem

[nztability/S pec.
Autocorrelation

Fresent?

YES
YES

Frobability

0.12%
P 3

Best excluded variables | Best dummiss I Simulation parameters |

Yanable

* Ln[Return rate]

* Foreign value™0.5
* Ln[Fareign walug]
* Foreign value

* Fanwards™3

* Fareign value™1

* Return rate 0.5

* Foreign value”™2

* Fargign valug™3

* Return rate”™1

Coeff.

2379.91..
3432.58..
B1E7.3E...
4E4.000
0.0000
73894,
1466.25...
15.4586
0.6154
-10764....

R2

0.9385
0.3385
0.9385
0.9385
0.3354
0.9384
0.3354
03354
09383
03383

T-Prob

0.0032
0.0043
0.0050
00052
0.0200
0.00E5
0.0063
0.0078
n.o47
0053
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The residual and forecast window gives you a more detailed
look into these values and allow you to create data series from

them.

| M anual specification I Interactive mudellingl Residual and forecasts | Model evaluation | Madel output

Graph (In-S ample) | [rata zenes [In Dut-qf-sample]!

100

Residual
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| b anual specification I |nteractive mudellingl Residual and forecasts | Model evaluation | Model output

Spreadshest wiew —

' Graph [In-SampIe]l Data zeriez [In Dut-of-sample]|

1~ Data manipulation

Obs )

| 2437 5456
| 3372 4967
38000715
4226 708
46555083
A032 E188
AR11.3473
5939 8624
B3I70.ES48
BR07.E213
72334505
7705 0054
a11v1es
85619375
9012 1451
9440 6733
99639895
10323.8621

10775.6452
112R7 MEnn

Fesid

1179.5033
8359.5285
510.2932
383.4917
221.3812
154 B521
-102.8624
204.3152
155,378
-21.4505
-81.0064
-48.1815
570625
185.8549
119.3267
f2mos
-126.8621

-24. 6452
I NAnn

Marme of zeres to be created
Stocks

Save forecasts az new senes

Save rezidual as new seres

‘ Copy residual and forecast senes to clipboard |

3
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The model evaluation contains a detailed view of the auto-

correlogram of the residual series.

e modelling - Liguidity
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Finally, the last tab gives you a text-version of the output, so you
can copy and paste it to a word-processing application.

Note the R2Marginal, which is the increase in R2 produced by
the variable inclusion.

| Manualspecﬁcaﬂun! HﬂemcHVE|nudemng| HesMualandemcasml MudelevaMaHDni Model autput

Dependent wvariable: Liquidity
Method: Least Squares

Date: 18/04,/2008 Time: 01:01:08 PM
Sample: 1 156

Included obszervations: 155

Excluded observations: 1

Variable Coefficient Std. Error T-5tat Prob. RZMarg

Constant 2935.186499  401.093075 7.3172%69 L0000 0.0043
Linear trend 428.634345 9. 2874459 45.152001 L0000 0.1715
Trend break at 15 -9330.636132 8309.222020 -11.530378 L0000 0.0107
Breakpoint at 151 17306.448951 2647.472274 6.723830 L0000 0.0030
Breakpoint at 55 5235.765948 752.166008 ©.960918 L0000 0.0039
CPIAZ 0.000232 0.000058 3.973299 L0001 0.0013

R-Squared 0. 9880005
Adjusted R-Squared 0.9875979

5.E. of regres=zion 2456. 7021200

Sum squared resid 899272410, 7312024
Log Tikelihood -1426. 8950

Mean dependent wvar 40376.9548387
5.0, dependent wvar 22059.9326477
Akatke info criterion 18.4889679
Schwarz info criterion 18.6067779
Durbin-watson stat 1.7252907
F-statistic 2453.6423310
Prob(F-stat) 0. 0000000
Degrees of freedom 149

Most Tikely autocorrelation at Tag 4 with wvalue 0.2488

Model wvariables: Liguidity Constant Linear trend Trend break at 151 Breakpoint at 151
Breakpoint at 55 CPIAZ
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Registering Model Expert is a very simple process. Once you
register the program, you will be entitled to automatic
registration of updated versions.

To register, press the About button in the main window and then
press the Register online button.

You will a screen with a LINK, a 20-digits unique identifier and a
space to introduce a registration code.

Registration information

Registration instructions

The Following link, will take you to the regigtration form, oo will need to enter your unique
identifier [the 10-digits number in bold] as part of your order. Once the tranzaction is
complete, you will be given an activation code.

https: /Ay regrnow. comy softsell/nph-softsell. coititern=5273-1

Copy the activation code in the space below and pregz OF. vou will then custumize this
copy of the program by entering vour perzonal and organization name.

|drique identifier

Frowide thiz number [with no zpaces] when azked |1?221 11636 |
to do g0 during the regigtration process.

Registration code

Enter here the Regeode [20 characters) that | |
Reghowm vall generate for you and prezs OF.

Click on the link in order to visit the registration page. Enter your
20 digits unique identifier into the corresponding box on the web
page to order the product.

Once your transaction is completed, you will receive a
registration code of the form:

RW=XXXXOXOOXXXXXXX

Enter your registration code into the corresponding space into
the Registration window of the software. After that, you will enter
your name and organization to customize your copy of the
program.
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Other utilities by Rho-Works:

http://www.rhoworks.com/software

You may get in contact with us via email to the following
address:

mail@rhoworks.com
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