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Abstract 
 

The application of the methodology integrated in the model lets us estimate multiple variables and 
state a portfolio value including loans with different rates and variables that require a differentiated 
treatment; this means that the model is applicable to determine, for example, the portfolios’ value 
consisting of consumption loan groups, other loans of other type, supported by mortgage securities and 
other loans of any type, not supported by any securities and, at the same time, such assets may be rated 
as matured portfolio loans or portfolio loans in force, and have been submitted to an administrative 
recovery process or a legal recovery proceeding. 
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INTRODUCTION 
 
The present model was designed by the 

Business Intelligence Service of Sayco, for 
the appraisal of loan assets integrated in 
portfolio packages showing incompatible 
variables for the purposes of determining 
an estimate through a linear process. 

 The application of the methodology 
integrated in the model lets us estimate 
multiple variables and state a portfolio 
value including loans with different rates 
and variables that require a differentiated 
treatment; this means that the model is 
applicable to determine, for example, the 
portfolios’ value consisting of 
consumption loan groups, other loans of 
other type, supported by mortgage 
securities and other loans of any type, not 
supported by any securities and, at the 
same time, such assets may be rated as 
matured portfolio loans or portfolio loans 
in force, and have been submitted to an 
administrative recovery process or a legal 
recovery proceeding. 

Taking into account that in order to 
determine an expectation of assets’ 
recovery, the portfolio subject matter of 
the model design consists of three types of 
loans: (a) matured portfolio loans 
supported by real estate securities; (b) 
matured portfolio loans not supported by 
real estate securities; and (c) portfolio 
loans in force generating foreseeable cash 
flows; the model consists of two specific 
appraisal methodologies to be applied to 
each type of asset above mentioned. 

The methodology applied to the 
ERSNA Model – Sayco (Estimated Return 
model for Secured Nonperforming Assets) 
that grounds its design in the estimate of 
the recovery expectation of the securities 
supporting the assets and their 
monetization was incorporated for the 

matured portfolio loans supported by real 
estate securities.  

The methodology applied to the 
ERCON Model – Sayco (Estimated Return 
Model for Consumer Nonperforming 
Loans) that that grounds its design on the 
estimate of the recovery expectation of a 
proportion under the total value of the 
unpaid principal balance (UPB) disclosed 
by the assets was incorporated for the 
matured portfolio loans not supported by 
real estate securities. 

 A standard methodology to appraise 
discounted flows to determine the 
prospective present value of flows 
generated by this kind of assets was 
incorporated for the portfolio loans in 
force generating foreseeable cash flows.  

The three incorporated methodologies 
seek, independently, to determine a net 
recovery expectation for the assets groups 
to which these are applied and, as soon as 
this variable is determined in each of the 
appraised assets’ segments, the values of 
the three segments are integrated so as to 
set forth the present value of such 
expectation through the application of an 
annual discount rate, common on the three 
assets segments and to determine a 
pondered present value for the total 
balances of the loans constituting the 
portfolio. 

This tool serves to estimate the 
revenues expectation shown by this kind 
of assets, with an acceptable degree of 
certainty in order to have the information 
necessary to get acquainted with the 
probable price range prior to the decision 
making process, either to sell the assets, to 
admit some bid as the process winner, or 
otherwise, to declare a process as deserted. 
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OBJECTIVES OF LAMM MODEL 
 
To have a tool which, from the estimate 

of the prospective probable cash flow of 
loan assets consisting of loans of other 
nature and in a different situation of 
maturity and treatment for their recovery 
allows the determination, with an 
acceptable degree of certainty, of the 
market value range estimated as 
reasonable to designate a winner 
participant in a sale process. 

To have a tool which, from the estimate 
of the prospective probable cash flow of 
loan assets consisting of loans of other 
nature and in a different situation of 
maturity and treatment for their recovery 
allows the determination, with an 
acceptable degree of certainty, of the 
market value range estimated as 
reasonable to determine the amount of a 
purchase bid for such assets. 

DESIGN 
 
Contrary to the appraisal practiced to 

productive loan assets (Performing 
Assets), where the objectives of the 
models seek for the measurement of the 
non-compliance (non-performance) loan 
risk, understood as the potential loss that 
the counterparty is able to comply with its 
financial obligations under the conditions 
stipulated by a contract, granting an 
estimate value to the expected loss, the 
status of the loan constituting the 
portfolios which are subject matter of the 
applicable of the developed model, has 
turned to be a predefined critical status for 
the institution which offers the portfolios 
for sale, considering as non-productive 
assets (Nonperforming Loans) in the 
books of the originating institution, 
defined in agreement with the 
methodology discussed at the Conclusion 

Memorandum issued by the Work Team of 
the Intersecretariat on National Accounts 
of the International Monetary Fund, 
ascribed to the United Nations Statistics 
Division. 

 Then, contrary to the loan risk 
measuring models, where measures related 
to nonperformance, estimate of losses and 
their probability of distribution to 
determine the expected losses and non-
expected losses are applied, and in view of 
the fact that the loan constituting the 
portfolios, subject matter of the model 
application has reached the maximum 
possible level of loss on the amount of 
capital invested by these assets originating 
institution as a result of their exposure to 
loan risk, for a specific time horizon, the 
developed model (LAMM) provides 
estimates for the expected recovery and 
their distribution of probability. 

The purpose of the LAMM model 
measurement is to estimate this 
distribution, since through such 
distribution we are able to determine the 
expected recovery and the unexpected 
recovery on the loan portfolio, which is 
subject matter of the determination of the 
purchase bid or otherwise, of the portfolio 
management by the purchasing firm. 

The recovery expectation of a 
portfolio represents the amount of 
revenues produced by the loans 
constituting such portfolio, as a result of 
the management effort conducted, for a 
determined time horizon. 

Exposed Amount (EA). This concept 
represents the maximum amount that may 
be expected as product from the recovery 
of assets and is considered as the amount 
exposed to a management effort for 
recovery at the end of a period previously 
stated. 

With respect to the loans not supported 
by real estate securities, the Exposed 
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Amount is represented by the unpaid 
principal balance of the assets constituting 
a determined portfolio. 

Regarding those loans supported by real 
estate securities, the Exposed Amount is 
represented by the Net Value of Securities 
supporting them; this means, the value 
determined, through an authorized 
appraisal, as the value of security market, 
less the value of other registered liens 
prior to the registration that supports the 
granting of the loans submitted to the 
process of the model.  

Recovery Rate (RR). RR is the 
percentage represented by the amount of 
recovery in relation to the exposed amount 
and derives from the calculation of an 
estimated discount rate on the exposed 
amount, which is granted to the holder 
credited as motivation factor to make the 
payment of the balance resulting from 
subtracting such discount from the sum of 
the exposed amount.  

Probability of Payment (PP). PP 
represents the relative frequency at which 
are present the events that, upon the 
expiration of the terms stated for the 
recovery, the credited has paid the debt in 
full or, otherwise, the probability that the 
credited does not make the payment during 
or at the end of the term stated for the 
analysis. 

The Recovery Expectation may be 
estimated according to the following: 

 
ER = EA x Rr x PP 

(Eq.1) 
Where: 
 
ER = is the expected recovery 
EA = is the exposed amount 
RR = is the recovery rate 
PP = is the probability of payment 

 

Methodology  to  estimate  the 
variables in the determination of the 
gross ER. 

 
Exposed Amount (EA). For the 

purposes of the LAMM Model, the 
methodology for the EA determination 
derives from the application of some of the 
alternative procedures described below, on 
grouped loans according to the nature of 
the securities supporting their granting. 

This implies that in order to determine 
the EA, it is necessary to carry out the 
prior configuration of loan groups from the 
variable represented by the securities 
supporting them, based on the following 
set structure: 

Loans Portfolio in Force.- In such 
cases, the EA is determined by the 
construction of the prospective revenue 
flow expected from the unpaid principal 
balance  determined by the originating 
institution upon the application of the 
LAMM by means of the following 
procedure: 

 
EA = UPB*(1+AIR)^(tm/12)) 

(Eq.2) 
Where: 

 
EA = is the Exposed Amount 
UPB = is the Unpaid Principal 

Balance 
AIR = is the Annual Interest Rate at 

which the loan was 
documented 

tm = is the total number of months 
pending of payment 

 
Loans with no security support.- In 

such cases, the EA is determined by the 
assets’ originating institution, defined 
according to the methodology discussed at 
the Conclusion Memorandum with respect 
to the treatment of matured loan portfolio 
for macroeconomic statistic purposes 
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issued by the Work Team of the 
Intersecretariat on National Accounts of 
the International Monetary Fund, ascribed 
to the United Nations Statistics Division 
(Exhibit 1 to this instrument), that 
corresponds to the amount of the unpaid 
principal balance entered at the loans 
conforming the portfolio; also, it 
corresponds to the principal’s value at 
which collection rights are granted, 
through a sale transaction, to the acquiring 
firm. 

Loans with security support.- In such 
cases, the EA is determined by the 
difference resulting from discounting the 
amount of debts entered as liens of the 
loan security, prior to that of the lien 
corresponding to the loan which value is to 
be estimated by means of the LAMM 
Model application, at the value determined 
in the loan security appraisal authorized as 
market value. This EA may be estimated 
by means of the following procedure: 

 
EA = SMV – LI 

(Eq.3) 
Where: 

 
EA = is the Exposed Amount 
SMV = is the Security Market Valu 
LI = is the amount of other Liens 

registered previously 
 
Recovery Rate (RR).- This variable is 

calculated from the coefficient resulting 
from dividing the total amount estimated 
as recoverable by the amount of the loans 
exposed, considered as recoverable: 

 
RC = ∑ RA / ∑ EAr 

(Eq.4) 
Where: 

 
RC = The recovery coefficient 
RA = The total recoverable amount 

during the analysis period 
Ear = The total exposed amount 

registered in the loans that will 
make payments during the 
analysis period 

 
The determination of this variable takes 

place in relation to the type of related 
assets and derives from the application of 
some of the alternative procedures 
described below on grouped loans 
according to the type of rating of the 
involved loan agreements. 

This implies that, in order to determine 
the RR, it is necessary to carry out the 
previous configuration of loan groups 
from the variable represented by the types 
of loan agreements, based on the following 
set structure: 

Consumer loans, including current 
account credits (credit cards, payroll loans, 
revolving credit) and loans to purchase 
consumption goods.- In these cases, the 
RR is determined from extrapolation of the 
trend of the last pondered recovery 
coefficients, registered by the sources of 
the firm for consumption loans in the 
geographic area and the number of the 
respective months matured during the 12 
previous months. 

Mortgage loans to purchase or 
improve housing.- In these cases, the RR 
is determined from the extrapolation of the 
trend of the last pondered recovery 
coefficients, registered by the sources of 
the firm for housing mortgage loans within 
the geographic area and the number of the 
respective months matured during the 12 
previous months; and 
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Loans granted for commercial and 
industrial purposes.- In these cases, the 
RR is determined from the extrapolation of 
the trend of the last pondered recovery 
coefficients, registered by the sources of 
the firm for commercial and industrial 
loans within the geographic area and the 
number of the respective months matured 
during the 12 previous months. 

The sources of the firm that provide 
permanent information on the performance 
of loan portfolios for the construction of 
statistic tables allowing the extrapolation 
of date in the estimate of the RR are 
confidential, and we may mentioned only 
in general terms, taking into account 
among them 5 credit institutions, a loan 
information institution and 4 secondary 
market portfolio managing institutions. 

Probability of Payment (PP). For the 
determination of this variable we have 
selected the application of the Probit 
model of qualitative election based on 
regular accumulated distribution function, 
which also allows to explain the existing 
relation between a set of variables or 
attributes and a dichotomic variable that 
represents the election between two 
qualitative options denominated as success 
or failure, which are denoted with the 
values 0 and 1. 

  The model estimates the probability 
that a credited with certain features or 
attributes elects the option associated to y 
= 1 by means of the following: 

If the decision to elect option A 
depends on a non-observable index Ii that 
is determined from the attribute vector Xi 
in such a way that when the Ii value 
increases, the probability associated to the 
election will be higher. 

This index may be expressed as 
follows: 

 
 

Ii = βXi + εi 
(Eq.5) 

 
Additionally, it will be assumed that 

there is a threshold value of the index Ii 
denominated as Ii*, so that should Ii 
exceed the value Ii*, option A will be 
elected. Both, the threshold value of the 
index Ii* and the value of the index Ii are 
non-observable; nevertheless, if it is 
assumed that it has a regular distribution it 
is possible to estimate the function 
parameters. 

In this model, it is assumed that the 
index Ii is distributed regularly, therefore, 
the probability that Ii* is lower or equal to 
Ii may be calculated from the regular 
accumulated distribution function, as 
follows: 

 
Ii-(t2/2δt) 

Pi = Rp[Yi = 1 │ Xi = Rp li* < li) = F (li) = 1 /\- 2π ∫e 
-α 

βx 
Rp[Y = 1 │ Xi] = ∫ ∅(t)dt 

-α 
Rp[Y = 1 │ Xi] = ф βx) 

 
Where: 

 
φ is the standard regular distribution 

with zero media and variable one  
 

Since Pi represents the probability that 
the event takes place, Pi is measured as 
the area under the standard regular curve 
from –α up to Ii, as shown in the following 
graph: 
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This way, if the attribute ratio X and the 

index is positive (β>0) then, the index 
value will be higher, increasing thus the 
probability that the event Y = 1 takes 
place, since the probability associated to a 
value above the index will be higher. 

Now, in order to obtain information on 
Ii, as well as of the parameters of the 
model, we will calculate the inverted of 
the accumulated function so as to obtain: 

 
Ii = F-1(Pi) = βX 

Where: 
 
F-1 is the inverse to the accumulated 

distribution function. Taking into account 
the previously stated, and in view of the 
dichotomic nature of the existing 
dependent variable, as already mentioned 
above, that: 

 
E[Yi = 1 │Xi] = Pi 

 
Pi = Rp[Yi =1│Xi) = Rp Ii* < Ii) = F 

(Ii) 
 
Finally, the Probit model may be 

expressed as: 
 

Ii = F-1(Pi) = βX 
 

Theoretical  Basis  of  the  Probit 
model  characteristic  as  a  qualitative 
election model. 

 
The principle in the applicable of the 

Probit model is that the probability that an 
event occurs depends on certain attributes 
that feature the individual who makes the 
choice; this means that a credited has the 
option to elect between two alternatives. Yi 
is defined as a dichotomic variable that 
will take the value of 1 if the individual 
elects the alternative denominated as to 
make the payment and 0 in another case. 

The model assumes that a credited has a 
series of attributes that feature him/her, 
which are denoted as Xi, where the 
attributes are related to the decision made 
by the individual. From the previously 
stated, either if β is the vector of 
parameters that measures the impact of 
such variables in relation to the probability 
to elect the option Y = 1, the model that 
relates these variables is: 

 
Yi = α + β x Xi+εi 

This model expresses the dichotomic 
variable Yi as the linear function of the Xi 
attributes.  

The conditional expected value E[Yi│Xi 
is interpreted as the conditional probability 
that the debtor elects the payment 
alternative Y = 1, given in a set of 
attributes Xi that characterizes it, that is to 
say: 

 
Rp[Yi =1│Xi] = Pi = E[Yi│Xi] 

 
The previously stated, due to the nature 

of the dichotomic variable 
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Yi Probability 
1 Pi 
0 1-Pi 

 
E[Yi│Xi] = βX 

 
If X is the vector of the explicative 

variables and β is the impact of such 
variables in relation to the probability, it 
may be expressed in relation to X, as: 

 
Rp[Y = 1] = h (βX) 

 
Rp[Y = 0] = 1 – h (βX) 

 
h (X, β) = βX 

 
Since E[Y│X] = h(X, β), the returning 

model is: 
 

Yi = βXi + εi 
 
Probit assures that the estimated 

probabilities are within the interval (0,1) 
keeping a non-linear relation with the 
attribute vector, in an attempt to estimate 
the vector of parameters βy, and from this, 
to obtain estimates for the index li and for 
the probabilities Pi, which will be 
indicating that for an individual with 
certain set of attributes, the probability that 
he/she elects the option A is measured by 
the value of such probability. 

Because of the non-linearity of the 
model, the procedure used is of maximum 
probability, guaranteeing the efficiency 
and consistency properties of the 
estimators. 

The application of a Probit model 
resolves the limitation presented by the 
methodology RPA in matter of 
quantization of the effect of probability 
determinants of non-performance, in this 
case, of making payment, since it allows 

the identification and quantization of such 
effects so as to estimate and foreseen it. 

Determination of attributes derived 
in vector Xi 

 
The determination of the attributes that 

integrate the vector Xi is conducted in 
accordance with the nature of the 
administrative process for the recovery of 
assets that is taking place on the date of 
the LAMM application and derives from 
the application of some of the alternative 
procedures described next, on the loans 
grouped according to the type of recovery 
process to which assets are submitted. 

This implies that in order to determine 
the assignable attributes so as to integrate 
the Xi vector, the configuration previous to 
the loan groups from the variable 
represented by the administrative 
processes for their recovery to which they 
are being submitted at the time of the 
LAMM application must be carried out, 
based on the following set structure: 

a) Loan portfolio in force, which are 
being submitted to a management 
follow-up process or which are not 
being subject to any recovery process.- 
In these cases, no attributes are determined 
for the integral vector Xi, since the 
variable y is granted a direct value of y = l; 

b) Matured portfolio loans being 
submitted to a motivation 
administrative procedure in order to 
make the payment or which are not 
under any recovery process.- In these 
cases, the attributes corresponding to the 
vector Xi is determined taking into 
consideration the following probabilistic 
factors: Xi = Geographic location of the 
credited and proportion of portfolio in 
force that derives in matured portfolio 
rated B to E in agreement with the circular 
letter B10 from the CNVB (NSEC), 
submitted to an administrative process of 
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recovery in such geographic area; X2 = 
Type of loan and proportion of portfolio in 
force that derives in matured portfolio 
under a recovery administrative process in 
such type of loan; X3 = Amount paid in 
relation to the total granted up to the date 
of the LAMM application; X4 = Data  
available to be able to locate the credited; 
X5 = Existence and type of guarantors or  
additional securities granted; X6 = Range 
of delinquency in number of months; X7 = 
Existence and quality of the 
documentation covering the granting of 
the loan; X8 = Other incidental factor that 
may be relevant in each case. In this case, 
the vector Xi is determined by X1 + X2 + 
X3 + X4 + X5 + X6 + X7 + X8. 

c) Loan in matured portfolio under 
recovery legal proceeding.- In these 
cases, the attributes corresponding to 
vector Xi are determined taking into 
consideration the following probabilistic 
factors: X1 = Geographic location of the 
loan and characteristics of the applicable 
legislation of the involved entity in 
relation to the probability of an actual trial; 
X2 = legal strength of the loan granting; 
X3 =  Type of trial and procedural stage of 
the relevant lawsuit; X4 =  Soundness of 
legal proceeding determined based on a 
legal opinion elaborated by the holder 
counselor of the proceeding; X5 = Other 
incidental factors that may be deemed 
relevant in each case. In this case, the 
vector Xi is determined by X1 + X2 + X3 
+ X4 + X5. 

Estimate  of  variable  for  the 
determination of the net value of ER. 

 
As soon as the gross value of ER is 

known through the application of the 
procedure described in the equation 1 (Re: 
Eq. 1), we are seeking to determine the net 
value of ER by means of the application of 
the following equation: 

ER’ = ER - TGC 
 

Where: 
 

ER’ = ER net value 
ER = Gross value of the expected 

recovery 
TGC = Transformation global costs of 

assets in liquidity resources 
 
In this equation, the factor TGC 

consists of the sum of the costs implied in: 
(a) the acquisition of assets, not taking into 
account the funding and the funding costs; 
(b) the reception, organization, preparation 
and administration of assets; (c) the 
recovery of loans, including legal and non-
legal expenses and fees; and (d) all other 
costs involved in the recovery, transfer of 
ownership and monetization of the 
securities, as soon as these would have 
been recovered. 

Determination  of  the  ER’  present 
value  for  the purpose  to estimate  the 
reference  minimum  price  in  a 
portfolio sale process 

 
The ER’ present value is determined by 

applying the following equation: 
 

RP = ER’/(1+DR)^(tm/12) 
 

Where: 
 

RP = Reference price for the 
appraised portfolio. 

ER = ER net value. 
DR = Maximum annual discount rate 

applied to the market of this 
kind of assets. 

tm = Estimated time in number of 
months to reach the ER’. 

 
For the determination of variables of 

this procedure it is necessary to adjudicate 
a DR value that is equivalent to the 
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maximum value assigned by a potential 
purchaser of this kind of assets, in view of 
the fact that the objective is to fix a 
minimum price of reference; this market 
value for DR is selected from the 
information gathered by the firm through 
more than 80 placement processes of loan 
assets in the Mexican market, taking into 
consideration the market conditions that 
may prevail at the time LAMM is applied 

The value of DR represents the present 
value of the annual return expected by a 
potential investor applied as annual 
prospective discount on the ER value. 

In accordance with the conditions that 
may prevail at the market upon the 
placement of the loan assets, we may 
affirm that the value of annual discount 
rate (DR) is inversely proportional to the 
level of the market demand and the 
concentration of competence among the 
potential investors, during the process. 

The variable defined as tm or estimated 
period of time in number of months to 
reach the ER is determined from the 
information incorporated to carry out the 
estimate of PP within the Probit model 
already described and is an integral part of 
the activities of due diligence that take 
place during the gathering of information 
process in the portfolio analysis and it is 
estimated as the maximum number of 
months where the probability of y = 1 to 
reach ER’ is considered. 
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