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    $\begingroup$
    
                
I have been presented a problem of this kind: 
suppose I know the values of k quantiles for a continuous random variable $X$


$$X_{1\%} = x_1, X_{5\%} = x_2, \dots , X_{99\%} = x_{k}$$


so that


$$ F_X(x_1)=1\%, F_X(x_2)=5\%, \dots, F_X(x_k)=99\%  $$


From these informations I want to draw the chart of the PDF.


I thought that I could proceed this way:


	interpolate $F_X(x)$ to get a smooth CDF (for instance spline interpolation)
	find the derivative (numerical) of the smoothed CDF at some points to obtain the PDF.



Are there other more direct methods to address this problem? Do you think my solution is solid?


Thank you.
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                $\begingroup$
                If you can assume a parametric distribution, you can also fit the CDF function to the quantiles using black-box optimizer to find relevant parameters.
                $\endgroup$
                
– Tim
♦                

                May 24, 2018 at 10:02
            

        

    
	
        
            
            

        

        
            
                $\begingroup$
                Thanks for the comment ... In my particular case I don't want to assume any parametric distribution. But just in case how doese the optimization work for example if I have more conditions than parameters to be estimated? For instance if I have 3 quantiles and I want to use optimizer to find $\mu$ and $\sigma$ of a normal distribution.
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– gioxc88
                

                May 24, 2018 at 10:15
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                $\begingroup$
                Say you have $q_p = x$, then you seek such parameters $\theta$ to minimize the difference between $F_\theta(x)$ and $p$ as measured by some loss, using a black-box optimizer.
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– Tim
♦                

                May 24, 2018 at 10:30
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                How many quantiles do you have? Are the true values known, or is there some kind of sampling or noise involved?
                $\endgroup$
                
– user20160
                

                May 28, 2018 at 8:57
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                I have 7 quantiles, but regardless, I would like to have an opinion about the procedure I described. Does it make sense? because I tried cubic spline interpolation I it does not work well
                $\endgroup$
                
– gioxc88
                

                May 28, 2018 at 9:23
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    $\begingroup$
    
Your approach is valid, if you use the integral of a cubic B-spline to interpolate the quantiles with the condition that all B-spline coefficients are nonnegative.
https://en.m.wikipedia.org/wiki/B-spline
This preserves the monotonicty of the quantiles in the interpolating function, while normal cubic splines do not.


There is no need then to numerically differentiate the spline, you get the PDF from the normal evaluation of the B-spline. The integral of the B-spline curve is also available without numerical computation. You get it from any serious library that implements splines, for example, in Python's scipy module.


The remaining question is how to find the B-spline coefficients in this case. I don't have perfect answer right now, although an efficient algorithm should be possible. A simple brute-force way would be to minimize the squared residuals between the integrated spline and the quantiles with a numerical minimizer, while constraining the coefficients to be nonnegative.


I can add a numerical example in a few days if desired.
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                $\begingroup$
                thank you very much for your answer. I use Matlab and my problem was just the one you mentioned of the negative coefficient. I will expand my original question in order to show you my results. Thanks for  the time you spent looking into it!!
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– gioxc88
                

                May 31, 2018 at 7:40
            

        

    
	
        
            
                    1
            

        

        
            
                $\begingroup$
                Cool, I am glad I could help! Sorry for not providing a numerical example right away, but I am traveling and only have my phone at hand.
                $\endgroup$
                
– olq_plo
                

                May 31, 2018 at 23:10
            

        

    


	    


        
                    Add a comment
                 | 
            
        
         
    

    





                        
                            
                                
                                
                                
                                
                                    Your Answer
                                

                                    







        
            
                

                
                    
                        
                    

                    

                

            

        


    
    
        Thanks for contributing an answer to Cross Validated!
	Please be sure to answer the question. Provide details and share your research!

But avoid â€¦
	Asking for help, clarification, or responding to other answers.
	Making statements based on opinion; back them up with references or personal experience.

Use MathJax to format equations. MathJax reference.
To learn more, see our tips on writing great answers.

    

    
        
    




    
        Draft saved

        Draft discarded

    



            

            


        
            
            
        






                                
                                                
                
                    
                        Sign up or log in

                        
                        
                             Sign up using Google
                        

                        
                             Sign up using Facebook
                        

                        
                             Sign up using Email and Password
                        

                    

                    
                    
                    Submit
                    
                                Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


                    

                

            

            
            
                        Post as a guest

            
                
                    Name
                    
                        
                    

                

            

            
                
                    
                        
                            Email
                            Required, but never shown

                        

                    

                    
                        
                    

                

            


            


                                


                                    
                                        
                                            Post Your Answer
                                        
                                        
                                            Discard
                                        
                                            
                                                By clicking â€œPost Your Answerâ€�, you agree to our terms of service and acknowledge you have read our privacy policy.
                                            

                                    

                                    

                            



                            
                                

Not the answer you're looking for? Browse other questions tagged 	probability
	distributions
	density-function
	quantiles
	cumulative-distribution-function

 or ask your own question.                                

                            
                

            


            

        

    
    
        	
                            Featured on Meta
                        
	
            

            

            
                Our partnership with Google and commitment to socially responsible AI
            

        
	
            

            

            
                Shifting the data dump schedule: A proposal
            

        


    




    

		




        
	Linked

	    
            
				
					0

				
				Determine CDF and PDF from quantiles
			

	





    


        
            Related

            
                    
                        
                            2

                        
                        PDF restoration from samples â€” what is the correct name of the method?
                    

                    
                        
                            6

                        
                        Distribution function of maximum of n iid standard uniform random variables where n is poisson distributed
                    

                    
                        
                            1

                        
                        Exclude Some samples for calculating CDF
                    

                    
                        
                            2

                        
                        Bounding tail probabilities of the Poisson Binomial Distribution?
                    

                    
                        
                            1

                        
                        Deriving the joint probability density function from a given marginal density function and conditional density function
                    

                    
                        
                            2

                        
                        CDF of max of $n$ cauchy variates
                    

                    
                        
                            0

                        
                        Determine CDF and PDF from quantiles
                    

            

        

        



    
    
        
            Hot Network Questions
        
    

    	
                

                    Did Boeing debut the 787 Dreamliner in 2007 with plywood doors and daylight visible through the wheel-wells?
                

            
	
                

                    Travelling Europe with UK partner as Dutch citizen
                

            
	
                

                    Can a Pokémon transform a human into a Pokémon?
                

            
	
                

                    Delayed blast fireball + sculpt spell = safely pick up fireball?
                

            
	
                

                    How would a creature adapted to life in a completely dark environment also have the ability to change its skin pattern like an octopus?
                

            
	
                

                    Is 'bunch' meaning 'protuberance, swelling' used in British English?
                

            
	
                

                    nested \ifx with extra \else error
                

            
	
                

                    What are the consequences that European standards being cited in law must be publicly accessable, but are protected by copyright?
                

            
	
                

                    Hexominos from pentominos, heptominos from hexominos
                

            
	
                

                    How are directory contents determined in Finder?
                

            
	
                

                    Are classes of objects inherent or subjective?
                

            
	
                

                    What is the LaTeX equivalent of setting \uchyph=1?
                

            
	
                

                    Verbs with ending [ます] to [く]
                

            
	
                

                    One-Dimensional Pinball
                

            
	
                

                    Could ammonium azanide exist?
                

            
	
                

                    Is electric current actually the flow of electrical charge?
                

            
	
                

                    Conceal passwords in configuration files but maintain password length
                

            
	
                

                    Can any characterized property give a solid account of why multiplication is a harder computation operation than addition?
                

            
	
                

                    Is it a good idea to give partial points in grading
                

            
	
                

                    Is there a language to write programmes by pictures?
                

            
	
                

                    Presentability rank of tensor product of presentable categories
                

            
	
                

                    What's this vintage diode(?) from the 1970s?
                

            
	
                

                    Anna tries to make triangles from broken sticks
                

            
	
                

                    Ansible. Duplication of task execution
                

            



        
            more hot questions
        



                
        
            
            Question feed
        
    

    
        
            
                Subscribe to RSS
            

            
                
                    
                        Question feed
                        To subscribe to this RSS feed, copy and paste this URL into your RSS reader.

                    
                

                
                    
                    
                

            

            
                
            
        

    




    








                        

        

    


        
    

        
    
        
            
                    
                        Cross Validated

                        	Tour
	Help
	Chat
	Contact
	Feedback


                    

                
                    Company

                    	Stack Overflow
	Teams
	Advertising
	Collectives
	Talent
	About
	Press
	Legal
	Privacy Policy
	Terms of Service
	Cookie Settings
	Cookie Policy


                

                
                    
                        Stack Exchange Network

                        	
                                
                                    Technology
                                
                            
	
                                
                                    Culture & recreation
                                
                            
	
                                
                                    Life & arts
                                
                            
	
                                
                                    Science
                                
                            
	
                                
                                    Professional
                                
                            
	
                                
                                    Business
                                
                            
	
                                
                                    API
                                
                            
	
                                
                                    Data
                                
                            


                    

                

            
            
                	Blog
	Facebook
	Twitter
	LinkedIn
	Instagram



                
Site design / logo © 2024 Stack Exchange Inc; user contributions licensed under CC BY-SA.                    rev 2024.3.8.5948
                

            

        


    


    

            
            
            
        
        
            


    
    