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regression  is  the  branch  of  statistics  in  which  a  dependent  variable  of
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interest  is  modelled  as  a  linear  combination  of  one  or  more  predictor
variables  together  with  a  random error  the subject  is  inherently  two or
higher dimensional thus an understanding of statistics in one dimension is
essential  regression  linear  models  in  statistics  fills  the  gap  between
introductory statistical theory and more specialist sources of information in
doing so it  provides the reader with a number of  worked examples and
exercises with full solutions the book begins with simple linear regression
one  predictor  variable  and  analysis  of  variance  anova  and  then  further
explores  the  area  through  inclusion  of  topics  such  as  multiple  linear
regression several predictor variables and analysis of covariance ancova the
book concludes with special topics such as non parametric regression and
mixed models time series spatial processes and design of experiments aimed
at 2nd and 3rd year undergraduates studying statistics regression linear
models in statistics requires a basic knowledge of one dimensional statistics
as  well  as  probability  and  standard  linear  algebra  possible  companions
include john haigh s probability models and t s blyth e f robertsons basic
linear algebra and further linear algebra

a comprehensive and thoroughly up to date look at regression analysis still
the most widely used technique in statistics today as basic to statistics as the
pythagorean  theorem  is  to  geometry  regression  analysis  is  a  statistical
technique for investigating and modeling the relationship between variables
with far reaching applications in almost every field regression analysis is
used  in  engineering  the  physical  and  chemical  sciences  economics
management  life  and  biological  sciences  and  the  social  sciences  clearly
balancing theory with applications introduction to linear regression analysis
describes conventional uses of the technique as well as less common ones
placing linear regression in the practical context of today s mathematical and
scientific  research  beginning  with  a  general  introduction  to  regression
modeling including typical  applications  the  book then outlines  a  host  of
technical tools that form the linear regression analytical arsenal including
basic  inference  procedures  and  introductory  aspects  of  model  adequacy
checking how transformations and weighted least squares can be used to
resolve  problems  of  model  inadequacy  how  to  deal  with  influential
observations  and  polynomial  regression  models  and  their  variations
succeeding chapters include detailed coverage of indicator variables making
the connection between regression and analysis of variance modelss variable
selection  and  model  building  techniques  the  multicollinearity  problem
including  its  sources  harmful  effects  diagnostics  and  remedial  measures
robust regression techniques including m estimators least median of squares
and s estimation generalized linear models the book also includes material on
regression  models  with  autocorrelated  errors  bootstrapping  regression
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estimates classification and regression trees and regression model validation
topics not usually found in a linear regression textbook such as nonlinear
regression and generalized linear models yet critical to engineering students
and  professionals  have  also  been  included  the  new  critical  role  of  the
computer  in  regression  analysis  is  reflected  in  the  book  s  expanded
discussion of regression diagnostics where major analytical procedures now
available in contemporary software packages such as sas minitab and s plus
are detailed the appendix now includes ample background material on the
theory of linear models underlying regression analysis data sets from the
book extensive problem solutions and software hints are available on the ftp
site for other wiley books by doug montgomery visit our website at wiley com
college montgomery

you can use regression learner to train regression models to predict data
using this app you can explore your data select features specify validation
schemes train models and assess results you can perform automated training
to search for  the best  regression model  type including linear regression
models regression trees gaussian process regression models support vector
machines and ensembles of regression trees perform supervised machine
learning by supplying a known set of observations of input data predictors
and known responses use the observations to train a model that generates
predicted responses for new input data to use the model with new data or to
learn  about  programmatic  regression  you  can  export  the  model  to  the
workspace or generate matlab code to recreate the trained model regression
learner includes regression trees to predict a response of a regression tree
follow the tree from the root beginning node down to a leaf node the leaf
node contains  the value of  the response statistics  and machine learning
toolbox trees are binary each step in a prediction involves checking the value
of  one  predictor  variable  for  example  here  is  a  simple  regression  tree
regression trees are easy to interpret fast for fitting and prediction and low
on memory usage try to  grow smaller  trees with fewer larger leaves to
prevent overfitting control the leaf size with the minimum leaf size setting
you can train ensembles of regression trees in regression learner ensemble
models  combine  results  from many  weak  learners  into  one  high  quality
ensemble model you can train regression support vector machines svms in
regression  learner  linear  svms  are  easy  to  interpret  but  can  have  low
predictive accuracy nonlinear svms are more difficult to interpret but can be
more accurate support vector machine svm analysis is a popular machine
learning tool  for  classification and regression first  identified  by  vladimir
vapnik and his  colleagues svm regression is  considered a nonparametric
technique  because  it  relies  on  kernel  functions  you  can  train  gaussian
process regression gpr models in regression learner neural network toolbox
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provides algorithms pretrained models and apps to create train visualize and
simulate  both  shallow  and  deep  neural  networks  you  can  perform
classification  regression  clustering  dimensionality  reduction  time  series
forecasting and dynamic system modeling and control this book develops the
regresion  learner  techniques  linear  regression  models  regression  trees
gaussian process regression models support vector machines and ensembles
of regression trees neural networks regression and generalized linear models
glm the most important content is the following train regression models in
regression  learner  app  automated  regression  model  training  manual
regression model training parallel regression model training compare and
improve regression models select data and validation for regression problem
linear regression models regression trees support vector machines gaussian
process  regression  models  ensembles  of  trees  feature  selection  feature
transformation assess model performance check performance in history list
evaluate model using residuals plot export regression model to predict new
data  train  regression  trees  using  regression  learner  app  mathematical
formulation  of  svm  regression  solving  the  svm  regression  optimization
problem fit regression models with a neural network multinomial models for
nominal  responses  multinomial  models  for  ordinal  responses  hierarchical
multinomial  models  generalized  linear  models  lasso  regularization  of
generalized linear models regularize poisson regression regularize logistic
regression regularize wide data in parallel generalized linear mixed effects
models fit a generalized linear mixed effects model

regression  models  describe  the  relationship  between  a  response  output
variable and one or more predictor input variables statistics and machine
learning toolbox allows you to fit  linear generalized linear and nonlinear
regression models including stepwise models and mixed effects models once
you fit a model you can use it to predict or simulate responses assess the
model fit using hypothesis tests or use plots to visualize diagnostics residuals
and interaction effects statistics and machine learning toolbox also provides
nonparametric  regression  methods  to  accommodate  more  complex
regression curves without specifying the relationship between the response
and the predictors with a predetermined regression function you can predict
responses for new data using the trained model gaussian process regression
models also enable you to compute prediction intervals this book develops
the linear model of regression taking into account the stages of identification
estimation  diagnosis  and  prediction  the  most  important  content  is  the
following parametric regression analysis choose a regression function linear
regression prepare data choose a fitting method choose a model or range of
models fit model to data examine quality and adjust the fitted model predict
or  simulate responses to  new data share fitted models  linear regression
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workflow linear regression with interaction effects interpret linear regression
results cook s distance coefficient standard errors and confidence intervals
coefficient covariance and standard errors coefficient confidence intervals
coefficient of determination r squared durbin watson test f statistic assess fit
of  model  using  f  statistic  t  statistic  assess  significance  of  regression
coefficients using t statistic hat matrix and leverage residuals assess model
assumptions  using  residuals  summary  of  output  and diagnostic  statistics
wilkinson notation linear mixed effects model examples generalized linear
model examples generalized linear mixed effects model examples repeated
measures model examples stepwise regression stepwise regression to select
appropriate  models  compare  large  and  small  stepwise  models  robust
regression reduce outlier  effects  robust  regression versus standard least
squares fit ridge regression lasso and elastic net wide data via lasso and
parallel  computing  partial  least  squares  linear  mixed  effects  models
estimating parameters in linear mixed effects models fit mixed effects spline
regression

this book focuses on tools and techniques for building regression models
using real world data and assessing their validity a key theme throughout the
book is that it makes sense to base inferences or conclusions only on valid
models plots are shown to be an important tool for both building regression
models and assessing their validity we shall see that deciding what to plot
and how each plot should be interpreted will be a major challenge in order to
overcome  this  challenge  we  shall  need  to  understand  the  mathematical
properties  of  the  fitted  regression  models  and  associated  diagnostic
procedures as such this will  be an area of focus throughout the book in
particular  we shall  carefully  study the properties  of  resi  als  in  order to
understand when patterns in residual plots provide direct information about
model misspecification and when they do not the regression output and plots
that appear throughout the book have been gen ated using r the output from
r that appears in this book has been edited in minor ways on the book web
site you will find the r code used in each example in the text

a one stop guide for public health students and practitioners learning the
applications  of  classical  regression  models  in  epidemiology  this  book  is
written for public health professionals and students interested in applying
regression models  in  the  field  of  epidemiology the  academic  material  is
usually  covered  in  public  health  courses  including  i  applied  regression
analysis ii advanced epidemiology and iii statistical computing the book is
composed of 13 chapters including an introduction chapter that covers basic
concepts of statistics and probability among the topics covered are linear
regression  model  polynomial  regression  model  weighted  least  squares
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methods for selecting the best regression equation and generalized linear
models and their applications to different epidemiological study designs an
example is  provided in each chapter that  applies the theoretical  aspects
presented in that chapter in addition exercises are included and the final
chapter is devoted to the solutions of these academic exercises with answers
in all of the major statistical software packages including stata sas spss and r
it is assumed that readers of this book have a basic course in biostatistics
epidemiology and introductory calculus the book will be of interest to anyone
looking to understand the statistical fundamentals to support quantitative
research in public health in addition this book is based on the authors course
notes from 20 years teaching regression modeling in public health courses
provides exercises at the end of each chapter contains a solutions chapter
with  answers  in  stata  sas  spss  and  r  provides  real  world  public  health
applications of the theoretical aspects contained in the chapters applications
of regression models in epidemiology is a reference for graduate students in
public health and public health practitioners erick suÁrez is a professor of
the department of biostatistics and epidemiology at the university of puerto
rico school of public health he received a ph d degree in medical statistics
from the london school of hygiene and tropical medicine he has 29 years of
experience  teaching  biostatistics  cynthia  m  pÉrez  is  a  professor  of  the
department of biostatistics and epidemiology at the university of puerto rico
school of public health she received an m s degree in statistics and a ph d
degree  in  epidemiology  from  purdue  university  she  has  22  years  of
experience  teaching  epidemiology  and  biostatistics  roberto  rivera  is  an
associate professor at the college of business at the university of puerto rico
at mayaguez he received a ph d degree in statistics from the university of
california  in  santa  barbara  he  has  more  than  five  years  of  experience
teaching statistics courses at the undergraduate and graduate levels melissa
n martÍnez is an account supervisor at havas media international she holds
an mph in biostatistics from the university of puerto rico and an msba from
the national university in san diego california for the past seven years she has
been performing analyses for the biomedical research and media advertising
fields

research in the social  and behavioral  sciences has benefited from linear
regression  models  lrms  for  decades  to  identify  and  understand  the
associations among a set of explanatory variables and an outcome variable
linear regression models applications in r provides you with a comprehensive
treatment of these models and indispensable guidance about how to estimate
them using the r software environment after furnishing some background
material the author explains how to estimate simple and multiple lrms in r
including how interpret their coefficients and understand their assumptions
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several chapters thoroughly describe these assumptions and explain how to
determine whether they are satisfied and how to modify the regression model
if they are not the book also includes chapters on specifying the correct
model  adjusting  for  measurement  error  understanding  the  effects  of
influential  observations  and  using  the  model  with  multilevel  data  the
concluding  chapter  presents  an  alternative  model  logistic  regression
designed for binary or two category outcome variables the book includes
appendices that discuss data management and missing data and provides
simulations in r to test model assumptions features furnishes a thorough
introduction  and  detailed  information  about  the  linear  regression  model
including how to understand and interpret its results test assumptions and
adapt the model when assumptions are not satisfied uses numerous graphs in
r to illustrate the model s results assumptions and other features does not
assume a background in calculus or linear algebra rather an introductory
statistics  course  and  familiarity  with  elementary  algebra  are  sufficient
provides  many  examples  using  real  world  datasets  relevant  to  various
academic  disciplines  fully  integrates  the  r  software  environment  in  its
numerous examples the book is aimed primarily at advanced undergraduate
and graduate students in the social behavioral health sciences and related
disciplines taking a first course in linear regression it could also be used for
self study and would make an excellent reference for any researcher in these
fields the r code and detailed examples provided throughout the book equip
the  reader  with  an  excellent  set  of  tools  for  conducting  research  on
numerous social and behavioral phenomena

this is an introductory book on regression modeling and its applications in
various fields the aim of the book is to give a clear exposition of the concept
of regression and techniques used in computing the unknown parameters of
various regression models chapter 1 discusses the historical development of
the  concept  of  regression  missing  data  estimation  regression  accuracy
metrics  coefficient  of  determination  censored  samples  overfitting  and
limitations of regression simple linear regression quantile regression logistic
regression and count regression models such as discrete weibull regression
poisson  regression  negative  binomial  regression  gaussian  and  inverse
gaussian  regression  tobit  regression  constrained  regression  penalised
regression ridge lasso elasticnet support vector regression isotonic change
point circular and principal component regression cox regression functional
regression  trigonometric  and  fourier  regression  convex  stepwise  spatial
clustered  kink  and  cointegration  regression  are  presented  in  chapter  2
classical  regression  models  simple  linear  regression  multiple  linear
regression and polynomial regression are introduced in chapter 3 a novel
method  to  estimate  the  regression  slope  without  using  covariance  is
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described data transformation in regression models is discussed at length a
discussion on fitting regression models to frequency tabulated data appears
in chap 3 chapter 4 discusses logistic and multinomial logistic regression
models a useful discussion on choosing labels to dependent variable appears
next data transformation for logistic regression is described as well as a
comparison between logit and probit models of logistic regression

linear models are central to the practice of statistics and form the foundation
of  a  vast  range  of  statistical  methodologies  julian  j  faraway  s  critically
acclaimed linear models with r examined regression and analysis of variance
demonstrated the different methods available and showed in which situations
each one applies following in those footsteps extending the linear model with
r surveys the techniques that grow from the regression model presenting
three extensions to that framework generalized linear models glms mixed
effect models and nonparametric regression models the author s treatment is
thoroughly  modern  and  covers  topics  that  include  glm  diagnostics
generalized linear mixed models trees and even the use of neural networks in
statistics to demonstrate the interplay of theory and practice throughout the
book the author weaves the use of the r software environment to analyze the
data  of  real  examples  providing  all  of  the  r  commands  necessary  to
reproduce the analyses all of the data described in the book is available at
people bath ac uk jjf23 elm statisticians need to be familiar with a broad
range of ideas and techniques this book provides a well stocked toolbox of
methodologies  and  with  its  unique  presentation  of  these  very  modern
statistical techniques holds the potential to break new ground in the way
graduate level courses in this area are taught

this is a book about regression analysis that is the situation in statistics
where  the  distribution  of  a  response  or  outcome  variable  is  related  to
planatory variables or covariates this is an extremely common situation in the
application of statistical methods in many elds andlinear regression gistic
regression and cox proportional hazards regression are frequently used for
quantitative binary and survival time outcome variables respectively several
books on these topics have appeared and for that reason one may well ask
why we embark on writing still another book on regression we have two main
reasons for doing this 1 first we want to highlightsimilaritiesamonglinear
l o g i s t i c  p r o p o r t i o n a l  h a z a r d s
andotherregressionmodelsthatincludealinearpredictor  these
modelsareoftentreatedentirelyseparatelyintextsinspiteofthefactthat
alloperationsonthemodelsdealingwiththelinearpredictorareprecisely the same
including  handling  of  categorical  and  quantitative  covariates  testing  for
linearity and studying interactions 2 second we want to emphasize that for
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any type of outcome variable multiple regression models are composed of
simple  building  blocks  that  areaddedtogetherinthelinearpredictor  thatis  t
tests  one  wayanalyses  of  variance  and  simple  linear  regressions  for
quantitative outcomes 2 2 2 k 1 tables and simple logistic regressions for
binary  outcomes  and  2  and  k  1  sample  logrank  testsand  simple  cox
r e g r e s s i o n s f o r  s u r v i v a l  d a t a  t h i s h a s t w o c o n s e q u e n c e s
allthesesimpleandwellknownmethods can be considered as special cases of
the regression models on the other hand the e ect of a single explanatory
variable in a multiple regression model can be interpreted in a way similar to
that obtained in the simple analysis however now valid only forthe other
explanatory variables in the model held xed

the  goal  of  the  book  is  to  make  easier  to  carry  out  the  computations
necessary  for  the  full  interpretation  of  regression  nonlinear  models  for
categorical outcomes usign stata

many texts are excellent sources of knowledge about individual statistical
tools but the art of data analysis is about choosing and using multiple tools
instead  of  presenting  isolated  techniques  this  text  emphasizes  problem
solving strategies  that  address the many issues arising when developing
multivariable models using real data and not standard textbook examples it
includes  imputation  methods  for  dealing  with  missing  data  effectively
methods  for  dealing  with  nonlinear  relationships  and  for  making  the
estimation of transformations a formal part of the modeling process methods
for dealing with too many variables to analyze and not enough observations
and powerful model validation techniques based on the bootstrap this text
realistically  deals  with model  uncertainty  and its  effects  on inference to
achieve safe data mining

chapter one addresses the importance of weighted linear regression in fitting
straight lines in chapter two the authors cover the homocedastic condition ie
variance of ys independent of x errors of ys accumulative the heterocedastic
case ie variance or standard deviation proportional to x values respectively
and orthogonal regression error in both axes the chapter also covers topics
such as prediction using the regression line in reverse leverage goodness of
fit  comparison  between  models  with  and  without  intercept  uncertainty
polynomial regression models without intercept and an overview of robust
regression through the origin chapter three focuses on linear regression for
interval valued data within the framework of random sets and proposes a
new model that generalises a series of existing ones chapter four provides an
investigation on modeling of adsorption of heavy metal ions onto surface
functionalized  polymer  beads  linear  and  non  linear  regressions  were



Interpreting And Visualizing Regression Models Using Stata

10 Interpreting And Visualizing Regression Models Using Stata

employed  for  each  of  the  isotherm  models  considered  to  describe  the
equilibrium data to reliably assess model  validity  various error functions
whose  mathematical  expressions  contain  the  number  of  experimental
measurements the numbers of independent variables and parameters in the
regression  equation  as  well  as  the  measured  and  predicted  equilibrium
adsorption capacities were used

social  science and behavioral science students and researchers are often
confronted with data that are categorical count a phenomenon or have been
collected  over  time  sociologists  examining  the  likelihood  of  interracial
marriage political scientists studying voting behavior criminologists counting
the number of offenses people commit health scientists studying the number
of suicides across neighborhoods and psychologists modeling mental health
treatment success are all  interested in outcomes that are not continuous
instead they must measure and analyze these events and phenomena in a
discrete manner this book provides an introduction and overview of several
statistical models designed for these types of outcomes all presented with the
assumption  that  the  reader  has  only  a  good  working  knowledge  of
elementary  algebra  and  has  taken  introductory  statistics  and  linear
regression analysis numerous examples from the social sciences demonstrate
the practical applications of these models the chapters address logistic and
probit models including those designed for ordinal and nominal variables
regular and zero inflated poisson and negative binomial models event history
models models for longitudinal data multilevel models and data reduction
techniques such as principal components and factor analysis each chapter
discusses how to utilize  the models  and test  their  assumptions with the
statistical  software  stata  and also  includes  exercise  sets  so  readers  can
practice using these techniques appendices show how to estimate the models
in  sas  spss  and  r  provide  a  review  of  regression  assumptions  using
simulations  and  discuss  missing  data  a  companion  website  includes
downloadable  versions  of  all  the  data  sets  used  in  the  book

build effective regression models in r to extract valuable insights from real
data key features implement different regression analysis techniques to solve
common problems in data science from data exploration to dealing with
missing values from simple linear regression to logistic regression this book
covers all regression techniques and their implementation in r a complete
guide to building effective regression models in r and interpreting results
from them to make valuable predictions book description regression analysis
is a statistical  process which enables prediction of relationships between
variables the predictions are based on the casual effect of one variable upon
another regression techniques for modeling and analyzing are employed on
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large set of data in order to reveal hidden relationship among the variables
this book will  give you a rundown explaining what regression analysis is
explaining  you  the  process  from scratch  the  first  few chapters  give  an
understanding of what the different types of learning are supervised and
unsupervised how these learnings differ from each other we then move to
covering the supervised learning in details covering the various aspects of
regression analysis the outline of chapters are arranged in a way that gives a
feel of all the steps covered in a data science process loading the training
dataset  handling missing values  eda on the  dataset  transformations  and
feature  engineering  model  building  assessing  the  model  fitting  and
performance and finally making predictions on unseen datasets each chapter
starts with explaining the theoretical  concepts and once the reader gets
comfortable with the theory we move to the practical examples to support
the  understanding  the  practical  examples  are  illustrated  using  r  code
including the different packages in r such as r stats caret and so on each
chapter is a mix of theory and practical examples by the end of this book you
will know all the concepts and pain points related to regression analysis and
you will be able to implement your learning in your projects what you will
learn  get  started  with  the  journey  of  data  science  using  simple  linear
regression  deal  with  interaction  collinearity  and  other  problems  using
multiple  linear  regression  understand diagnostics  and  what  to  do  if  the
assumptions fail with proper analysis load your dataset treat missing values
and plot relationships with exploratory data analysis develop a perfect model
keeping overfitting under fitting and cross validation into consideration deal
with classification problems by applying logistic  regression explore other
regression techniques decision trees bagging and boosting techniques learn
by getting it all in action with the help of a real world case study who this
book is for this book is intended for budding data scientists and data analysts
who want to implement regression analysis techniques using r if you are
interested in statistics data science machine learning and wants to get an
easy  introduction  to  the  topic  then  this  book  is  what  you  need  basic
understanding of statistics and math will help you to get the most out of the
book some programming experience with r will also be helpful

advance your skills in building predictive models with sas building regression
models  with  sas  a  guide  for  data  scientists  teaches  data  scientists
statisticians and other analysts who use sas to train regression models for
prediction with large complex data each chapter focuses on a particular
model and includes a high level overview followed by basic concepts essential
syntax and examples using new procedures in both sas stat and sas viya by
emphasizing introductory examples and interpretation of output this book
provides readers with a clear understanding of how to build the following



Interpreting And Visualizing Regression Models Using Stata

12 Interpreting And Visualizing Regression Models Using Stata

types of models general linear models quantile regression models logistic
regression models  generalized linear  models  generalized additive  models
proportional  hazards  regression  models  tree  models  models  based  on
multivariate adaptive regression splines building regression models with sas
is  an essential  guide to learning about a  variety of  models  that  provide
interpretability as well as predictive performance

regression  methods  have  been  a  necessary  piece  of  time  arrangement
investigation for over a century as of late new advancements have made real
walks in such territories as non constant information where a direct model
isn t fitting this book acquaints the peruser with fresher improvements and
more  assorted  regression  models  and  methods  for  time  arrangement
examination  open  to  any  individual  who  knows  about  the  fundamental
present day ideas of  factual  deduction regression models for time series
analysis  gives  a  truly  necessary  examination  of  late  measurable
advancements essential among them is the imperative class of models known
as summed up straight models glm which gives under a few conditions a
bound together regression hypothesis reasonable for constant all out and
check information the creators stretch out glm methodology deliberately to
time arrangement where the essential and covariate information are both
arbitrary  and  stochastically  reliant  they  acquaint  readers  with  different
regression models created amid the most recent thirty years or somewhere in
the vicinity and condense traditional and later outcomes concerning state
space models

this highly anticipated second edition features new chapters and sections 225
new references and comprehensive r software in keeping with the previous
edition this book is about the art and science of data analysis and predictive
modelling  which  entails  choosing  and  using  multiple  tools  instead  of
presenting  isolated  techniques  this  text  emphasises  problem  solving
strategies  that  address  the  many  issues  arising  when  developing  multi
variable  models  using  real  data  and  not  standard  textbook  examples
regression modelling strategies presents full scale case studies of non trivial
data sets instead of over simplified illustrations of each method these case
studies use freely available r functions that make the multiple imputation
model  building validation and interpretation tasks described in  the book
relatively easy to do most of the methods in this text apply to all regression
models but special emphasis is given to multiple regression using generalised
least  squares  for  longitudinal  data  the  binary  logistic  model  models  for
ordinal responses parametric survival regression models and the cox semi
parametric survival model a new emphasis is given to the robust analysis of
continuous  dependent  variables  using  ordinal  regression  as  in  the  first
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edition this text is intended for masters or phd level graduate students who
have had a general introductory probability and statistics course and who are
well  versed in ordinary multiple regression and intermediate algebra the
book  will  also  serve  as  a  reference  for  data  analysts  and  statistical
methodologists  as  it  contains  an  up  to  date  survey  and  bibliography  of
modern statistical modelling techniques

spline regression models shows how to use dummy variables to formulate
and estimate spline regression models both in situations where the number
and location of the spline knots are known in advance and where estimation
is required
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