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    $\begingroup$
    
                
I would like to determine CDF and PDF from quantiles that I have determined via quantile regression.
I have read here in the forum (Find the PDF from quantiles) that it is possible to interpolate this via the integral of a B-spline The PDF should then be determined via a normal evaluation.
Unfortunately I did not understand why I have to use the integral of the B-spline, how can I ensure that the CDF is monotonically increasing and how I then get to the derivative (the PDF)? Can someone help me please?

This is how it currently looks for me:

import scipy.interpolate
import numpy as np

x = np.array([ 38.45442808,  45.12051933,  46.85565437,  47.84576924,
        49.50084204,  50.09833301,  51.3717386 ,  54.85307741,
        59.91982266,  63.11786854,  66.90037244,  67.84446378,
        72.96120777,  73.92993279,  81.63075081,  85.42178836,
        90.70554533,  91.2393176 , 110.03872988])

y = np.array([0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, 0.95])

t,c,k = scipy.interpolate.splrep(x, y)
spline = scipy.interpolate.BSpline(t, c, k, extrapolate=False)
d_spline = spline_.derivative()

N = 100
xmin, xmax = x.min(), x.max()
xx = np.linspace(xmin, xmax, N)

fig, ax = plt.subplots(2,1, figsize =(12, 8))

ax[0].plot(x, y, 'bo', label='Original points')
ax[0].plot(xx, spline(xx), 'r', label='BSpline')

ax[1].plot(xx, d_spline(xx), 'c', label='BSpline')




My approach doesn't really work well unfortunately and I can't find any numerical examples to help me. I am grateful for all comments and remarks!

Thank you!
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                $\begingroup$
                "I have read here in the forum that it is possible to interpolate this via the integral of a B-spline The PDF should then be determined via a normal evaluation." Can you provide a link?
                $\endgroup$
                
– Sycorax
♦                

                Apr 4, 2023 at 13:42
            

        

    
	
        
            
            

        

        
            
                $\begingroup$
                Yes sorry, I edited a link.
                $\endgroup$
                
– sdeluxe
                

                Apr 4, 2023 at 13:46
            

        

    
	
        
            
                    3
            

        

        
            
                $\begingroup$
                Welcome to CV. The link includes the crucial proviso "with the condition that all B-spline coefficients are nonnegative."  Without suggesting a B-spline is a good solution (I think it's not in general), you can find how to create such splines by searching our site for monotonic spline.
                $\endgroup$
                
– whuber
♦                

                Apr 4, 2023 at 13:50
                        
                            
                        
            

        

    
	
        
            
            

        

        
            
                $\begingroup$
                Thank you! I think i find a solution I think I found through your link to a scipy library. docs.scipy.org/doc/scipy/reference/generated/…
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– sdeluxe
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    $\begingroup$
    
Thank you for pointing this out. I think I have been able to solve the problem for me.

from scipy.interpolate import pchip_interpolate

import numpy as np

x = np.array([ 38.45442808,  45.12051933,  46.85565437,  47.84576924,
        49.50084204,  50.09833301,  51.3717386 ,  54.85307741,
        59.91982266,  63.11786854,  66.90037244,  67.84446378,
        72.96120777,  73.92993279,  81.63075081,  85.42178836,
        90.70554533,  91.2393176 , 110.03872988])

y = np.array([0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, 0.95])

x_observed = x
y_observed = y
x = np.linspace(min(x_observed), max(x_observed), num=100)
y = pchip_interpolate(x_observed, y_observed, x)
y_d = pchip_interpolate(x_observed, y_observed, x, der=1)

fig, ax = plt.subplots(1,2, figsize=(12,6))
ax[0].plot(x_observed, y_observed, "o", label="observation")
ax[0].plot(x, y, label="pchip interpolation")
ax[1].plot(x, y_d, label="pchip interpolation derivative")
fig.legend()
plt.show()
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                $\begingroup$
                Do you trust your own pdf?
                $\endgroup$
                
– Nick Cox
                

                Apr 5, 2023 at 10:46
            

        

    
	
        
            
                    1
            

        

        
            
                $\begingroup$
                Continuing the comment by @Nick, that's scarcely a plausible estimate of the pdf.  It arises because you are not accounting for the estimation errors in the quantiles.  Any reasonable procedure would do so and as a result would definitely not exhibit such extreme spikes -- it would surely result in a far smoother estimated density.
                $\endgroup$
                
– whuber
♦                

                Apr 5, 2023 at 16:22
            

        

    
	
        
            
            

        

        
            
                $\begingroup$
                @whuber: If I understood it correctly from the comments, then I would have to account for the estimation errors of the quantiles. Unfortunately, I cannot find a procedure for this. Can you help me with this? Are there any approaches that take this into account? Thank you very much.
                $\endgroup$
                
– sdeluxe
                

                Apr 13, 2023 at 8:18
            

        

    
	
        
            
            

        

        
            
                $\begingroup$
                See stats.stackexchange.com/a/34894/919 or stats.stackexchange.com/a/68238/919 for explanations and examples.
                $\endgroup$
                
– whuber
♦                

                Apr 13, 2023 at 13:25
            

        

    


	    


        
                    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 	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

	    
            
				
					15

				
				How to estimate the third quartile of binned data?
			

            
				
					26

				
				Standard deviation of binned observations
			

            
				
					5

				
				Find the PDF from quantiles
			

	





    


        
            Related

            
                    
                        
                            6

                        
                        From joint cdf to joint pdf
                    

                    
                        
                            8

                        
                        Empirical PDF from Empirical CDF
                    

                    
                        
                            5

                        
                        Find the PDF from quantiles
                    

                    
                        
                            6

                        
                        Approximate density from moments and quantiles, then sample from it
                    

                    
                        
                            5

                        
                        Obtaining cdf from pdf when pdf is defined on limited region/support
                    

                    
                        
                            5

                        
                        Can we sample from both pdf and cdf?
                    

            

        

        



    
    
        
            Hot Network Questions
        
    

    	
                

                    How can I understand the gap between CPA and CCA1?
                

            
	
                

                    How to reproduce this kind of wavy line?
                

            
	
                

                    Should rear wheel be trued without cassette?
                

            
	
                

                    Reality after death of the observer; and multiple reality
                

            
	
                

                    What happens when Congress violates the Constitution through inaction?
                

            
	
                

                    Representing natural numbers as sums of distinct prime powers
                

            
	
                

                    List of nice non-context-free languages
                

            
	
                

                    Setup RAID-1 in Kickstart file with 1 Disk
                

            
	
                

                    Hexominos from pentominos, heptominos from hexominos
                

            
	
                

                    Devastated- Ribble R872 Ultegra damage to rear dropout
                

            
	
                

                    Is there a reason why demands for conditions to be attached to military aid for Israel mostly come from the Democrat side?
                

            
	
                

                    both of my parents are dead or both of my parents were dead
                

            
	
                

                    Bi weekly salaried question!
                

            
	
                

                    Neovim has wrong backround setting
                

            
	
                

                    Burial Traditions
                

            
	
                

                    Can a Pokémon transform a human into a Pokémon?
                

            
	
                

                    Dropping outlier from linear regression model reducing adjusted R^2
                

            
	
                

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

            
	
                

                    What would the cheapest way to demolish large amounts of buildings when damage to the surrounding area isn't a concern?
                

            
	
                

                    Copy and delete Pathlib.Path
                

            
	
                

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

            
	
                

                    Should we give page numbers to each pages of the research paper?
                

            
	
                

                    Why does it appear that God punishes Syria in Amos 1 for attacking Israel, even though he previously caused them to attack Israel?
                

            
	
                

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

            



        
            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 2024.3.8.5960
                

            

        


    


    

            
            
            
        
        
            


    
    