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DURABILITY ANALISIS IN THE BUILDING STOCK

e Development of the methodology (Martin, 2004)
 Implementation in S-PLUS (Liébana and Molons, 2005)
e Application in Hospitalet de Llobregat (Barriuso and Estupifia, 2006)

e General proposal of durability estimators (Gibert and Royano, 2010)
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1.1 BACKGROUND
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Probahbitidad de Durabiidad

Methodology

=
5 i
1 I
= 1 | 2
(1R r ' 3
; 1
| |
U 4 T 1
1
f 1
1
03 !
- 1
1
G2 F 1
L —=  Glavedad Baa :
01 Gravedad Media I
-  (Gravedad Alta :
o \
BU41.1A14_;_11ltllx;.;:JxlfLA.:‘LLJ

0 120 230 3O 480 60 720 840 S0 1080 1200 13X 1440 1380 1880 1800

Tiempa g2 duracion (Meses)

The AMPL language Estimation of the durability with order restrictions Simulation of one practical case Conclusions 6



0 Sev. 1 Sev. 2 Sev. 3 Time

T

Methodology The AMPL language Estimation of the durability with order restrictions Simulation of one practical case Conclusions 7



e Solve the problem of inconsistency

 Having a tool to estimate the durability for successive events
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2.1 CENSORED DATA
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2.1 CENSORED DATA

* Left-censored data : (0,C;) or cC;
e Right-censored data: (Ci,©) or C°

e |nterval-censored data: (C,.C.,)

e Exact data: (C,.C))
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2.2 TURNBULL's ESTIMATOR

 KAPLAN and MEIER estimator for right-censored data (Kaplan and

Meier, 1958)
e TURNBULLs estimator (Turnbull, 1976) maximizes the non-

parametric likelihood function for the data (L;,R;) 1=1..,n

L=TT(F@)-FE N[Ta-FENTFWBITFEm -Fa)

ieO ieR ieL iel
“ J \ J \ J g J
Y Y Y
Full observed data Right- Left- Interval-censored
censored censored data
data data
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2.2 TURNBULL's ESTIMATOR

Turnbull (1976) demonstrates that the optimal solution gives only
positive probability mass, ®;, in m disjoint intervals (9;, p;]

* ; is the probability of failure for j-th Turnbull interval.
o Za)j =1
j=1
and the problem is reduced to maximize the likelihood function

L(w,, @, ,....0,) = f[(zm:aija)j)

i=1  j=1

where @ = I((qj! pj)C(Li’Ri))

VST e The AMPL language Estimation of the durability with order restrictions Simulation of one practical case Conclusions 12



2.2 TURNBULL's ESTIMATOR
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2.2 TURNBULL's ESTIMATOR
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2.2 TURNBULL's ESTIMATOR
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2.2 TURNBULL's ESTIMATOR
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2.3 THE R SOFTWARE

GMLE survival equivalence class
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3.1 THE AMPL LANGUAGE

e Modeling language to solve optimization problems (Fourer et
al., 1990)
- Enter programming
- Linear programming
- Non-linear programming
* Auvailable solvers on the NEOS server (Czyzyk, Mesnier and More, 1998)

- At a local level Number of variables

: : and constraints
- Through its direct access
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3.2 THE SNOPT SOLVER

e Solve problems with nonlinear constraints.
e Atthe local levelitis limited to 300 variables and/or constraints.
e It requires three files:

- The Model file

- The Data file

- The Run file
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3.2 THE SNOPT SOLVER

Langohr and Gomez (2005) implemented in AMPL, using NEQOS, a
survival estimator for interval-censored data in a fully parametric
approach.

In the non-parametric framework, and as a first step, we propose
the implementation of the Turnbull estimator in AMPL, what we

call the TEA algorithm.
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3.3 THE TEA METHOD
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3.3 THE TEA METHOD

L L L L L]
44 DETINITION OF SETS and FPARAMITERS &
e LAL i) " LA L L]

The MODEL file:

TUES VYRS TYES VT YD
sben SAswm SEew S5 B
LR "o

- Definition and initialization parameters.
S —————— - Computation of the Turnbull intervals.

RALLL L L L L i

PR TR e e - Computation of the matrix

4 RICQHT ENDPOINTS OF TURNDULL INTERVALZS

RS T contributions.

e e - Definition of the variables.
| st P - Definition of the objective function.
T - Definition of the constraints.
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3.3 THE TEA METHOD

param N := 15;

param datmat:
2_—

1 = .

1 0 2.20 The DATA fl|€:

2 0 8.80

3 0 18.18

4 0 24.24 AENG

50 28.28 - Definition of the number of data N.
70 i i - Definition of the matrix data datmat.
S 0 20.20

10 0 26.26

11 4.40 gGg

12 12.12 999
13 l6.16 999
14 22.22 999
15 30.30 999;
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3.3 THE TEA METHOD

D T L T
#4 INVOKING MODEL AND DATE FILE #4
L T e R LR Y

......

model name model file.txt; $UPDATE the code
Gats name Gata_file.txt; $UFDATE the code

The RUN file:

R L L i)
44 INITIATION OF MANIMIZATION 44
LRI L R LR AL L L L i)

s - Calls to model and data files.
e - Choice of the solver.
L Tesebte v o2 pecmes - Initialitzation of the maximization.

LA LR L)

gy - Print of the results.

L R L)

;X;nll "\n\n The Turnbull intervals with the failure ;2‘24!1{'.! Lean and the
cumalative probabilities are:\n\n®
display INTERVALS:
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3.3 THE TEA METHOD

Using the NEOS Server for SNOPT

The user must submit a model in AMPL format to solve a nonlinearly constrained optimization problem. Examples of models in AMPL format can be found in the netiib collection

‘The madel is specified by a model file, and opticnally, a data file and a commands file. ¥ the command file is specified it must contain the AMPL solve command,

MPL pU for SNOPT with, fe le,
- = option snopt_options "timing=3 outlev=2" ;sﬂo — orame
File Edit Help Printing directed to standard out is returned to the user with the output.
: ampl
Enter the location of the ampl model (local file)
a pl cd C:\AMPLNamplcml; Model File:
d ’C:\AMPLNamplcml’ ; [Esaminac |

ampl: include run.txt rI Enter the location of the ampl data il (local fi)
File:

| Examinar. |

Enter the location of the ampl commands file (local file)

Commands File:
Examinar.

Comments:

Putin priority queue. 5 minute job runtime limit
Dry run: generate job XML instead of submitting it to NEOS
e-mail address:

By submitting a job, you have accepted the Terms of Use

Submitlo NEOS | [ Clear s Form |

Please do not chick the ‘Submit to NEOS' button more than once.

Commants sne Quitions - Tome ot - @ 2011 Buscosn SR BRESVERY

Ol'l].ll'l euals- ol:l;j 21 grad 20.

he Turnbull intervals with the failure probabilities and the cumulative probabilities are:

SERVER

3
-1127
-2136

Enter the job number and the password of the job you wish to kill/view.
You can leave these blank if viewing the queue.

Enter the job number:

Enter the password for job:

© View Job Queue
© View Job Results
© Kill or Dequeue Job

Submit
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3.3 THE TEA METHOD

Number job and
password.

Number of variables and
restrictions of problem
to optimize.

YT 3333t 2232 233 3 2223332222223 3322233323332 223 3232222222422 2.20 ]
NEOS Server Version 5.0

Job# 1 449470

> password : bahutcCEg
solver ! NCO:SNOPT:AMPL
start : 2013-01-10 10:29:53
End : 2013-01-10 10:30:49
HOST : neos-1.chtc.wisc. edu
Disclaimer:

This information is provided without any express or
implied warranty. In particular, there is no warranty
of any kind concerning the fitness of this
information for any particular purpose.

VR W Ve Ve Ve W W W e R R W O e e W R W R W W R R W R R R R R R W VO R O O R R R O R R R R O O O R R R R R e e R

Job 449470 sent to neos-1.chtc.wisc.edu

password: bahutCEg

—————————— Begin Solver output -----------

Executing /opt/neos/Drivers/snopt-ampl/snopt-driver.py at time:2013-01-10

10:29:53.157442

File exists

Date to start and
finish running

You are using the solver snopt. Checkmg the

Executing AMPL. .

processing data. existence of

processing commands. )
three files.

6 variables, all nonlinear

1 constraint, all linear; 6 nonzeros

1 equality constraint

1 nonlinear objective; 6| nonzeros.

SNOPT 7.2-10 : optimal solution found.

24 iterations, objective -9.364262454

Nonlin evals: obj = 19, grad = 18.

The Turnbull intervals with the failure probabilities and the cumulative

probabilities are:

INT_TURNBULL [*,*]

= 1 2 3 4 -

1 0 2.2 0.5 0.5

2 4.4 6.6 0.1667 0.6667

3 12.12 14.14 0 0. 6667 RESULTS

4 16.16 18.18 0 0.6667

3 22,22 24.24 0.0833 0.75

6 30.3 999 0.25 x4
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3.3 THE TEA METHOD

GMLE survival equivalence class
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4.1 THE TEAR ALGORITHM

Is the identification process of the
Turnbull’s intervals the same when ‘)
the maximization problem includes °
order restrictions?
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4.1 THE TEAR ALGORITHM

GMLE survival equivalence class
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4.1 THE TEAR ALGORITHM

e We programmed again the TEA method
- Calculating all possible intervals.

- Adding order restrictions.
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4.1 THE TEAR ALGORITHM

GMLE survival equivalence class
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4.1 THE TEAR ALGORITHM

e Formally the optimization problem is:

where o; =1((d;, p;) = (L, R)) and (B7..... B}) is a known

vector of probabilities
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4.1 THE TEAR ALGORITHM

Definition of sets and parameers to tims_x
as NE_L, NE_Rand E.

:

Sorting the set of all endpoints from lowest
to highest starting from 0.

: !

Creation for two vectors: one for the left

Definition of parametres to tims_ (k-1
which are in the data file.

Definition of vector /31 respect intervals to
endpoints, ZL ;» and other for the right . !

v

Tim

g

x.

endpoints, ZR, .

!

Calculation of contributions matrix

Definition of variables:
1. 020

2. gr<p

}

Definition the objective function:

N M
> log(> @)
=l =l

I

Definition of restrictions:

M " 1
2o,=1ad Bi=3%0
s =k
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4.1 THE TEAR ALGORITHM

PR AR AR AR AR AR AR AR IAAAAIIAITARTFIRRITRRARR AR AFS
## VARIABLES, OBJECTIVE FUNCTION and CONSTRAINTS ##

PR AAA AR AAA AT AA AR AAA AR AAAAATAAAARAAARFAAARR AT

param num_run;,
param sum_ome;

## VARIABLES ##
var w {j in 1. .M} >=0;
var beta2{j in 1. .M} <= betall[]j];

## OBJECTIVE FUNCTION ##
maximize logLikelihoodl: sum{i in 1..N}log(sum{j in 1. .M}gammal[i,j]l*w([]j]);

## CONSTRAINTS ##

subject to sum w: sum {j in 1. .M} wl[jl=1;
subject to cum;y{j in 1..M}: beta2[j]=abs (sum{k in 1..j}w[k]);

Introduction) Methodology ) The AMPEIanguage) Estimation of the durability with order restrictions J{aaSEiaeTaRelRoII=N o) - Teiulor et IR 0feTale (Vi [o]s G L4
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5.1 DATA SIMULATION

0 20 40 60 80 100 120
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5.2 MODIFIED SIMULATED DATA

GMLE survival equivalence class
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5.3 ESTIMATION OF THE DURABILIT

GMLE survival equivalence class
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6.1 CONCLUSIONS

 Implementation of the Turnbull algorithm in AMPL

language.

 Implementation of TEAR algorithm to estimate durability

curves with order restrictions.

) concon: BB



6.2 FUTURE RESEARCH

e To prove theoretically the extension of the Turnbull

estimator for successive survival functions.

 To develop the implementation of a library in R to estimate

the Turnbull estimator with order restrictions.

e To improve the implementation for TEA and TEAR in AMPL

language.

Yo o
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P
ampl: cd C:\AMPL\amplcml;
d ’C:\AMPL\amplcml’ ;
ampl: include run.txt;|




pl
: cd C:\AMPLNamplcml;
’C:\AMPLNamplcml’ ;
ampl: include run.txt;
SNOPT 7.2-8 : Optimal solution found.
38 iterations, ohjective -20.34380363
onlin evals: obj = 21, grad = 20.

he Turnbull intervals with the failure probabilities and the cumulative probabilities are:

INTERUALS [, %]
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Using the NEOS Server for SNOPT

The user must submit a model in AMPL format to solve a nonlinearly constrained optimization problem. Examples of models in AMPL format can be found in the netlib collection.
The model is specified by a model file, and optionally, a data file and a commands file. If the command file is specified it must contain the AMPL solve command.

The commands file can contain any AMPL command or set options for SNOPT with, for example,
option snopt_options "timing=3 outlev=2";
Printing directed to standard out is returned to the user with the output.

Enter the location of the ampl model (local file)
Model File:

Examinar_

Enter the location of the ampl data file (local file)
Data File:

Enter the location of the ampl commands file (local file)

Commands File:

Comments:

[7] Put in priority queue. 5 minute job runtime limit.
[Z] Dry run: generate job XML instead of submitting it to NEOS
e-mail address:

By submitting a job, you have accepted the Terms of Use
[ Submitto NEOS | [ Clear this Form |
Please do not click the 'Submit to NEOS' button more than once.

WISCONSIN INSTITUTES FOR

Comments and Questions * Terms of Use + © 2011 m_m M D l S C OV[ RY



7 RN

SERVER

Enter the job number and the password of the job you wish to kill/view.
You can leave these blank if viewing the queue.

Enter the job number:
Enter the password for job:

© View Job Queue
© View Job Results
© Kill or Dequeue Job



File Edit Help

: ampl
mpl: cd C:\A

MPLNamplcml;

cd ’C:\AMPL\amplcnl® ;

ampl: include

amp
d ’C:N\AMPL\amp
ampl: include »
NOI.’I ?.278 H Opt:i'.nal‘solution

38 iterations

run.txt;

lcml’

un . tx

obhjective —20.

found.

34300363

onlin evals: obhj = 21, grad = 20.

he Turnbull intervals with the failure probabilities and the cumulative probabilities are:

INTERUALS [, %]
H 1 2

Using the NEOS Server for SNOPT

The user must submit a model in AMPL format to solve a nonlinearly constrained optimization problem. Examples of models in AMPL format can be found in the netiib collection

‘The madel is specified by a model file, and opticnally, a data file and a commands file. ¥ the command file is specified it must contain the AMPL solve command,

uPL set options for SNOPT with, for example,
option snept_cptions "timing=3 outlev=2%;
Printing directed to standard out i returned o the user with the output

Enter the location of the ampl model (local i)

Model File:
Enter the location of the ampl data file (local fie)
File:
Examinar.

Enter the location of the ampl commands file (local file)

Commands File:
Examinar.

Comments:

Putin priority queue. 5 minute job runtime limit
Dry run: generate job XML instead of submitting it to NEOS
e-mail address:

By submitting a job, you have accepted the Terms of Use

Submitlo NEOS | [ Clear s Form |

Please do not chick the ‘Submit to NEOS' button more than once.

Commants sne Quitions - Tome ot - @ 2011 Buscosn SR BRESVERY
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SERVER

Enter the job number and the password of the job you wish to kill/view.
You can leave these blank if viewing the queue.
Enter the job number:

Enter the password for job:

© View Job Queue
O View Job Results
O Kill or Dequeue Job




Using the NEOS Server for SNOPT

The user must submit a model in AMPL format to solve a nonlinearty constrained optimization problem. Examples of models in AMPL format can be found in the netlib collection. A

Y H o rreYTrnm /
The model is specified by a model file, and optionally, a data file and a commands file. If the command file is specified it must contain the AMPL solve command.
The commands file can contain any AMPL command or set options for SNOPT with, for example,

option snopt_options "timing=3 outlev=2";
Printing directed to standard out is returned to the user with the output.

SERVER

Enter the location of the ampl model (local file)

Model File:
Enter the location of the ampl data file (local file)
Data File: ) )
Enter the job number and the password of the job you wish fo kill view.

Enter the location of the ampl commands file (local file) You can leave these blank i viewing the queue.

Commands File:
Enter the job number.

Enter the password for job:

Comments:

@ View Job Queue
O View Job Results
O Kill or Dequeue Job

[7] Put in priority queue. § minute job runtime limit.

[J Dry run: generate job XML instead of submiting it to NEOS
e-mail address:

By submitting a job, you have accepted the Terms of Use

[ submito NEOS

Please do not click the 'Submit to NEQS' button more than once.
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