
This Notebook:
“A Maximum Likelihood Bunching Estimator of the Elasticity of Taxable Income” written
by Thomas Aronsson, Katharina Jenderny and Gauthier Lanot, accepted for publication in
the Journal of Applied Econometrics, MS-13011.

This notebook applies the Chetty approach to the estimation of the ETI using Swedish
evidence.

This file deals with "ETI_hist_FInk_taxable1000_bin100_2019.dta".

We have first a bunch of declaration (functions etc...), then a presentation of the data, and
then some calculations. The calculations are slightly more extensive than those presented
in the text of the paper. This may convince the reader that we have carried out due
diligence...

Tax Info

In [1]: #Parallelism().set(nproc=6)

#print(Parallelism())

In [2]: import numpy as np

import pandas as pd

import os

In [3]: tt=os.getcwd()

show(tt)

In [4]: #hessian, for var cov+ checking optimum...

# hh0b=matrix(RDF,hes(lik0,q00b))

# hh0b.eigenvalues()

# hh0ib = hh0b.inverse()

# sqrtN =sqrt(sum(n[1] for n in nobs))

# results log-likelihood estimates...

# res_lik_print0(q00b,hh0ib,sqrtN,sum(n[1] for n in nobs),"Likelihood Estimates, Homoscedastic Mode
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Data:
Here comes the data.

In [5]: # this is for UMea...what is the swedish average...?

taxinfo = [ [2001,0.677,0.477,252000],

[2002,0.677,0.477,273800],

[2003,0.677,0.477,284300],

[2004,0.677,0.477,291800],

[2005,0.669,0.469,298600],

[2006,0.669,0.469,306000],

[2007,0.669,0.469,316700],        

[2008,0.669,0.469,328800],

[2009,0.669,0.469,367600],

[2010,0.669,0.469,372100],

[2011,0.669,0.469,383000],

[2012,0.669,0.469,401100],

[2013,0.669,0.469,413200],

[2014,0.664,0.464,420800],

[2015,0.664,0.464,430200],

[2016,0.6635,0.4635,430200],

[2017,0.6585,0.46585,438900],

[2018,0.6585,0.46585,455300],

[2019,0.6585,0.46585,490700]

]

In [ ]:  

In [6]: # so how do we select a symmetric range around the kink...?

# we check the distance from the kink to the min or the max, 

# and select only if the difference from the kink 

# is less that the minimum between those 2 differences... simple...

year = 2019

Info_in_year = flatten([ nn for nn in taxinfo if nn[0]==year])

Kink = Info_in_year[3]/1000.

lnk=ln(Kink).n()

In [7]: os.chdir(tt)

tt2=os.getcwd()

show(tt2)

In [8]: import numpy as np

import pandas as pd

import os

In [9]: #newd="D://Umeå universitet//ETI - General//JAE Revisions//scb data//hist_data"

#newd = "/Users/gauthierlanot/Library/CloudStorage/OneDrive-SharedLibraries-Umeåuniversitet/ETI - G

#newd = "//Users/gauthierlanot/Downloads/"

#ETI - General\\JAE Revisions\\scb data"

newd = "D:\ETIprojectfiles\JAE revisions"

show(newd)
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<>:5: DeprecationWarning: invalid escape sequence \E

<>:5: DeprecationWarning: invalid escape sequence \E

<>:5: DeprecationWarning: invalid escape sequence \E

<ipython-input-9-69121d137286>:5: DeprecationWarning: invalid escape sequence \E

  newd = "D:\ETIprojectfiles\JAE revisions"

[(1.0, 17.0, 2019.0, 422.3, 422300.0, 0.0, 490.7),

 (2.0, 25.0, 2019.0, 422.4, 422400.0, 1.0, 490.7),

 (3.0, 23.0, 2019.0, 422.5, 422500.0, 1.0, 490.7),

 (4.0, 21.0, 2019.0, 422.6, 422600.0, 1.0, 490.7),

 (5.0, 15.0, 2019.0, 422.7, 422700.0, 1.0, 490.7),

 (6.0, 28.0, 2019.0, 422.8, 422800.0, 1.0, 490.7),

 (7.0, 20.0, 2019.0, 422.9, 422900.0, 1.0, 490.7),

 (8.0, 19.0, 2019.0, 423.0, 423000.0, 1.0, 490.7),

 (9.0, 22.0, 2019.0, 423.1, 423100.0, 1.0, 490.7),

 (10.0, 21.0, 2019.0, 423.2, 423200.0, 1.0, 490.7)]

[2019, 0.658500000000000, 0.465850000000000, 490700]

490.700000000000

(1.0, 17.0, 2019.0, 422.3, 422300.0, 0.0, 490.7)

In [10]: # loading data from stata file

os.chdir(newd)

filename = "ETI_hist_FInk_taxable1000_bin100_2019.dta"

In [ ]:  

In [11]: dd0 = pd.read_stata(filename)

In [12]: dd = dd0.to_numpy()

In [13]: dd = [(nn[0],nn[1],nn[2],nn[3]/1000.,nn[4],nn[5],nn[6]/1000.) for nn in dd]

In [14]: # ...and here we find that the data is not centered on the kink! 

# typical last minute job! no attention to details!

#df0

In [15]: dd[0:10]

Out[15]:

In [16]: # so how do we select a symmetric range around the kink...?

# we check the distance from the kink to the min or the max, 

# and select only if the difference from the kink 

# is less that the minimum between those 2 differences... simple...

year = 2019

Info_in_year = flatten([ nn for nn in taxinfo if nn[0]==year])

Kink = Info_in_year[3]/1000.

lnk=ln(Kink).n()

In [17]: Info_in_year

Out[17]:

In [18]: Kink

Out[18]:

In [19]: dd[0]

Out[19]:
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(68.39999999999998, 79.59999999999997, 68.40099999999998)

[(422.3, 17.0),

 (422.4, 25.0),

 (422.5, 23.0),

 (422.6, 21.0),

 (422.7, 15.0),

 (422.8, 28.0),

 (422.9, 20.0),

 (423.0, 19.0),

 (423.1, 22.0),

 (423.2, 21.0)]

In [20]: #distmin2k = df0.kink[[0]].array[0]-df0.wh[[0]].array[0]

#distk2max = df0.wh[[len(df0)-1]].array[0]-df0.kink[[0]].array[0]

#topdistfromk = min(distmin2k,distk2max)+0.001

#distmin2k,distk2max,topdistfromk

distmin2k = dd[0][6]-dd[0][3]

distk2max = dd[-1][3]-dd[-1][6]

topdistfromk = min(distmin2k,distk2max)+0.001

distmin2k,distk2max,topdistfromk

Out[20]:

In [21]: df = [nn for nn in dd if abs(nn[3]-Kink)<=topdistfromk ]

df_yy_cnt = [ (dd[3],dd[1]) for dd in df]

In [22]: df_yy_cnt[0:10]

Out[22]:

In [23]: list_plot(df_yy_cnt)

Out[23]:

In [24]: # transform data into array...

#df1 = df0.to_numpy()

#and select to make range centered on kink

#df = [nn for nn in df1 if abs(nn[3]-Kink)<=topdistfromk ]

df = [nn for nn in dd if abs(nn[3]-Kink)<=topdistfromk ]
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([(1.0, 17.0, 2019.0, 422.3, 422300.0, 0.0, 490.7),

  (2.0, 25.0, 2019.0, 422.4, 422400.0, 1.0, 490.7),

  (3.0, 23.0, 2019.0, 422.5, 422500.0, 1.0, 490.7),

  (4.0, 21.0, 2019.0, 422.6, 422600.0, 1.0, 490.7),

  (5.0, 15.0, 2019.0, 422.7, 422700.0, 1.0, 490.7),

  (6.0, 28.0, 2019.0, 422.8, 422800.0, 1.0, 490.7),

  (7.0, 20.0, 2019.0, 422.9, 422900.0, 1.0, 490.7),

  (8.0, 19.0, 2019.0, 423.0, 423000.0, 1.0, 490.7),

  (9.0, 22.0, 2019.0, 423.1, 423100.0, 1.0, 490.7),

  (10.0, 21.0, 2019.0, 423.2, 423200.0, 1.0, 490.7)],

 6.19583294309586,

 490.700000000000)

0.999999999999999

[(490.6, 0.11770627637743447), (490.7, 0.038409416502110195)]

(<class 'int'>, 9.999999999999966, 9.654315251480975)

[(490.7, 0.038409416502110195)]

[array([4.90700000e+02, 3.84094165e-02])]

In [25]: df[0:10],lnk,Kink

Out[25]:

In [26]: Nobs = int(sum([nn[1] for nn in df]))

show(Nobs)

dens = [(nn[3],nn[1]/Nobs) for nn in df]

dens = np.array(dens)

show(len(dens))

#densa = [(nn[3],nn[1]/Nobs/0.1) for nn in df if not(((ln(nn[3])+0.1/252.)>=lnk) and (ln(nn[3])<=ln

densa = [(nn[3],nn[1]/Nobs/0.1) for nn in df if nn[3]<(Kink-0.0999)]+ \

[(nn[3],nn[1]/Nobs) for nn in df if (nn[3]>=(Kink-0.0999)) and (nn[3])<=Kink

[(nn[3],nn[1]/Nobs/0.1) for nn in df if nn[3]>Kink]

        

densb = [(nn[3],nn[1]/Nobs/0.1) for nn in df] 

In [27]: sum([nn[1] for nn in densa if nn[0]<(Kink-0.0999)])*0.1+\

sum([nn[1] for nn in densa if nn[0]>(Kink)])*0.1+\

sum([nn[1] for nn in densa if (nn[0]>=(Kink-0.0999)) and (nn[0])<=Kink])

Out[27]:

In [28]: [nn for nn in densa if (nn[0]>=(Kink-0.1)) and (nn[0])<=Kink]

Out[28]:

In [29]: type(Nobs), sum([nn[1] for nn in densb]), sum([nn[1] for nn in densa])

Out[29]:

In [30]: [(nn[3],nn[1]/Nobs) for nn in df if (nn[3]>(Kink-0.099)) and (nn[3]-Kink)<=0]

Out[30]:

In [31]: [ n for n in dens if (((ln(n[0])+0.1/Kink)>=lnk) and (ln(n[0])<=lnk)) ]

Out[31]:

In [32]: [(nn[3],(nn[1]/Nobs),nn[1]/Nobs/0.1) for nn in df if nn[3]>(Kink-2) and nn[3]<(Kink
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[(488.8, 0.0019746776629109074, 0.01974677662910907),

 (488.9, 0.001935958493049909, 0.01935958493049909),

 (489.0, 0.0024393077012428853, 0.024393077012428852),

 (489.1, 0.002632903550547876, 0.02632903550547876),

 (489.2, 0.002361869361520889, 0.02361869361520889),

 (489.3, 0.001316451775273938, 0.01316451775273938),

 (489.4, 0.002826499399852867, 0.028264993998528668),

 (489.5, 0.0029426569094358618, 0.029426569094358618),

 (489.6, 0.0024005885313818872, 0.02400588531381887),

 (489.7, 0.0024005885313818872, 0.02400588531381887),

 (489.8, 0.003252410268323847, 0.032524102683238465),

 (489.9, 0.003988074495682813, 0.039880744956828126),

 (490.0, 0.004646300383319781, 0.04646300383319781),

 (490.1, 0.007008169744840671, 0.0700816974484067),

 (490.2, 0.004762457892902776, 0.04762457892902776),

 (490.3, 0.007550238122894645, 0.07550238122894644),

 (490.4, 0.008518217369419599, 0.08518217369419598),

 (490.5, 0.00875053238858559, 0.08750532388585588),

 (490.6, 0.011770627637743447, 0.11770627637743447),

 (490.7, 0.038409416502110195, 0.38409416502110194),

 (490.8, 0.007511518953033647, 0.07511518953033647),

 (490.9, 0.00468501955318078, 0.046850195531807796),

 (491.0, 0.0037170403066558253, 0.03717040306655825),

 (491.1, 0.0024005885313818872, 0.02400588531381887),

 (491.2, 0.0029039377395748637, 0.029039377395748637),

 (491.3, 0.002516746040964882, 0.025167460409648817),

 (491.4, 0.002826499399852867, 0.028264993998528668),

 (491.5, 0.001935958493049909, 0.01935958493049909),

 (491.6, 0.001935958493049909, 0.01935958493049909),

 (491.7, 0.0019746776629109074, 0.01974677662910907),

 (491.8, 0.0011615750958299453, 0.011615750958299453),

 (491.9, 0.0020521160026329035, 0.020521160026329033),

 (492.0, 0.0016649243040229218, 0.016649243040229217),

 (492.1, 0.0019746776629109074, 0.01974677662910907),

 (492.2, 0.0014326092848569326, 0.014326092848569325),

 (492.3, 0.001510047624578929, 0.01510047624578929),

 (492.4, 0.0012390134355519417, 0.012390134355519417),

 (492.5, 0.0014713284547179309, 0.014713284547179309),

 (492.6, 0.0014713284547179309, 0.014713284547179309)]

(1.0000000000000042, 9.654315251480975)

Out[32]:

In [33]: sum([n[1] for n in dens]),sum([n[1] for n in densa])

Out[33]:

In [34]: list_plot(dens[int(len(dens)/2)-5:int(len(dens)/2)+5])+list_plot(densa[int(len(dens
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Out[34]:

In [35]: list_plot(densa)

Out[35]:

In [36]: #sum(dens[n][1] for n in range(0,len(dens)) if n!= KinkPos)+dens[KinkPos][1]

In [37]: os.chdir(tt)

tt2=os.getcwd()

show(tt2)
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Transformations:
The data is transformed in several ways:

• dens: contains the data as density everywhere but at the kink where it is a
probability, used for least squares fitting, model with perfect bunching;

• densa: containes the data as proportion of the sample, used for maximum likelihood,
model with perfect bunching;

• densb: contains the data as density everywhere, used for least squares fitting, model
with imperfect bunching.

1.0000000000000042

level

['mean', 480.4303364695853] ['std dev', 33.10937618086997]

logs

['mean', 6.172316342035386] ['std dev', 0.06874764297418277]

(1.0000000000000042, 1.0000000000000042)

(6.0454791354142206, 6.326328348032599)

(684, array([4.90700000e+02, 3.84094165e-02]))

In [38]: totnobs = Nobs

KinkPos = int((len(df)-1)/2)

print(sum( n[1] for n in dens))

#best normal fit...

# measure mean and variance

print("level")

m = sum(n[1]*n[0] for n in dens)

m2 = sum(n[1]*n[0]^2 for n in dens)

v2 = m2-m^2

print(['mean',m],['std dev',sqrt(m2-m^2)])

print("logs")

lm = sum( n[1]*log(n[0]) for n in dens)

lm2 = sum(n[1]*log(n[0])^2 for n in dens)

lv2 = lm2-lm^2

print(['mean',lm],['std dev',sqrt(lm2-lm^2)])

# -1. to deal with the data to the left of the lower bound...

# to copy in the spyx file...until I find how to transfer data on the fly!

lnebu = ln(min(n[0] for n in dens)-.1)

lnebo = ln(max(n[0] for n in dens))

sum(dens[n][1] for n in range(0,len(dens)) if n!= KinkPos)+dens[KinkPos][1],\

sum(dens[n][1] for n in range(0,len(dens)) )

Out[38]:

In [39]: lnebu,lnebo

Out[39]:

In [40]: KinkPos,dens[KinkPos]

Out[40]:
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[2019, 0.658500000000000, 0.465850000000000, 490700]

0.658500000000000

Tax parameters:

(0.0999990000000000, 0.288930254180252)

(0.0999990000000000, 6.19583294309586, 490.7, 490.700000000000)

In [41]: # allows us to check the data!

#list_plot(dens,ymin=0)+ list_plot(densa,color='gold')

In [ ]:  

In [42]: Info_in_year

Out[42]:

In [43]: #list(zip(dens,densa))

Info_in_year[1]

Out[43]:

In [44]: pl1,pl2,ps,ps1,ps2,pr12,lw,delta = var('pl1,pl2,ps,ps1,ps2,pr12,lw,delta')

delta = (0.1*.99999)

#/Kink

# this is complicated since their application aggregates many years...here I take the rates for 200

lnt1c = ln(Info_in_year[1])

lnt2c = ln(Info_in_year[2])

lt1cplt2c = lnt1c^2 + lnt2c^2

lt1cmlt2c = lnt1c^2 - lnt2c^2

In [45]: delta,delta/(lnt1c-lnt2c)

Out[45]:

In [46]: delta,lnk,dens[KinkPos][0],Kink

Out[46]:

In [47]: #len(df_yy_cnt),Kink

#ck['IG'][0:10],ck['FREQ'][0:10]

#show(list(zip(ck['IG'].list(),ck['FREQ'].list())))
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Chetty Polynomial Bunching Estimation, all data
8 different size of the excluded range...

+/- 5
+/- 10
+/- 15
+/- 20
+/- 25
+/- 50
+/- 75
+/- 100

STEP_BIN=0.1

In [48]: load("chetty_bunch.py")

In [49]: #bin size (this is more important than you would think!)

STEP_BIN = 0.1

In [ ]:  

In [50]: st1 = bin_to_bin(df_yy_cnt,Kink,STEP_BIN,(len(df_yy_cnt)-1)/2)

chetty_tab = []

for exzone in [5,10,15,20,25,50,75,100]:   

# IG, FREQ, list_cnt

st2 = design_bunch(st1['IG'],st1['FREQ'],Kink,-exzone,exzone,7)

st3 = chetty_poly_bunch_court(st1['IG'],st1['FREQ'],st2['X'],st2['X_nodum'],st2

eresid = [st3['resid'][i][0] for i in range(0,len(st3['y_hat_org'].list())) if

res = lp(st1,st2,st3,eresid,exzone)

chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

to_plot = [a[1]/(lnt1c-lnt2c)/Kink*STEP_BIN for a in res]

to_plot.sort()

ltp = len(to_plot)

chetty_tab.append([chetty_central_a,mean(to_plot),to_plot[round(ltp*.05)],to_plot

    

In [51]: # make a presentable table!

table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"
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Estimate
Bstp-
mean

Bstp-5% Bstp-25% Bstp-75% Bstp-95%
Bstp-std

dev

Chetty, 5

Chetty,
10

Chetty,
15

Chetty,
20

Chetty,
25

Chetty,
50

Chetty,
75

Chetty,
100

\begin{tabular}{l|lllllll}

 & Estimate & Bstp-mean & Bstp-5% & Bstp-25% & Bstp-75% & Bstp-95% & Bstp-std de

v \\ \hline

Chetty, 5 & $0.05$ & $0.052$ & $0.05$ & $0.052$ & $0.053$ & $0.055$ & $0.001$ \\

Chetty, 10 & $0.071$ & $0.073$ & $0.071$ & $0.072$ & $0.074$ & $0.075$ & $0.001$ 

\\

Chetty, 15 & $0.083$ & $0.085$ & $0.083$ & $0.084$ & $0.086$ & $0.087$ & $0.001$ 

\\

Chetty, 20 & $0.094$ & $0.096$ & $0.093$ & $0.095$ & $0.097$ & $0.098$ & $0.002$ 

\\

Chetty, 25 & $0.101$ & $0.103$ & $0.1$ & $0.102$ & $0.104$ & $0.106$ & $0.002$ 

\\

Chetty, 50 & $0.13$ & $0.13$ & $0.125$ & $0.128$ & $0.133$ & $0.136$ & $0.003$ 

\\

Chetty, 75 & $0.139$ & $0.14$ & $0.133$ & $0.137$ & $0.142$ & $0.146$ & $0.004$ 

\\

Chetty, 100 & $0.145$ & $0.145$ & $0.136$ & $0.141$ & $0.148$ & $0.153$ & $0.00

5$ \\

\end{tabular}

Out[51]:

In [52]: latex(table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"

Out[52]:

In [53]: # this would produce some graph...

#chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

#to_plot = [a[1]/(lnt1c-lnt2c)/Kink*0.1 for a in res]

#mean_to_plot = mean(to_plot)

#sdv_to_plot = sqrt(variance(to_plot,bias=True))

#show([mean_to_plot,sdv_to_plot])

#P = plot(pdfn((x-mean_to_plot)/sdv_to_plot)/sdv_to_plot, (x, mean_to_plot-5.*sdv_to_plot, mean_to_

#L_ch = line([(chetty_central_a,0),(chetty_central_a,1.2*pdfn(0.)/sdv_to_plot)],color='gold')

#histogram(to_plot,bins=131,density=True)+P+L_ch
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Chetty Polynomial Bunching Estimation,
450.7-530.7
8 different size of the excluded range...

+/- 5
+/- 10
+/- 15
+/- 20
+/- 25
+/- 50
+/- 75
+/- 100

STEP_BIN=0.1

In [ ]:  

In [ ]:  

In [54]: load("chetty_bunch.py")

In [55]: #bin size (this is more important than you would think!)

STEP_BIN = 0.1

In [ ]:  

In [56]: #data selection

topdistfromk = 40+0.001

df = [nn for nn in dd if abs(nn[3]-Kink)<=topdistfromk ]

df_yy_cnt = [ (dd[3],dd[1]) for dd in df]

Nobs = int(sum([nn[1] for nn in df]))

show(Nobs)

show(len(df_yy_cnt))

In [57]: st1 = bin_to_bin(df_yy_cnt,Kink,STEP_BIN,(len(df_yy_cnt)-1)/2)

chetty_tab = []

for exzone in [5,10,15,20,25,50,75,100]:   

# IG, FREQ, list_cnt

st2 = design_bunch(st1['IG'],st1['FREQ'],Kink,-exzone,exzone,7)

st3 = chetty_poly_bunch_court(st1['IG'],st1['FREQ'],st2['X'],st2['X_nodum'],st2

eresid = [st3['resid'][i][0] for i in range(0,len(st3['y_hat_org'].list())) if

res = lp(st1,st2,st3,eresid,exzone)

chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

to_plot = [a[1]/(lnt1c-lnt2c)/Kink*STEP_BIN for a in res]

to_plot.sort()

ltp = len(to_plot)

chetty_tab.append([chetty_central_a,mean(to_plot),to_plot[round(ltp*.05)],to_plot
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Estimate
Bstp-
mean

Bstp-5% Bstp-25% Bstp-75% Bstp-95%
Bstp-std

dev

Chetty, 5

Chetty,
10

Chetty,
15

Chetty,
20

Chetty,
25

Chetty,
50

Chetty,
75

Chetty,
100

\begin{tabular}{l|lllllll}

 & Estimate & Bstp-mean & Bstp-5% & Bstp-25% & Bstp-75% & Bstp-95% & Bstp-std de

v \\ \hline

Chetty, 5 & $0.04$ & $0.042$ & $0.04$ & $0.041$ & $0.042$ & $0.043$ & $0.001$ \\

Chetty, 10 & $0.058$ & $0.06$ & $0.058$ & $0.059$ & $0.061$ & $0.062$ & $0.001$ 

\\

Chetty, 15 & $0.068$ & $0.07$ & $0.068$ & $0.069$ & $0.071$ & $0.073$ & $0.001$ 

\\

Chetty, 20 & $0.078$ & $0.08$ & $0.078$ & $0.079$ & $0.082$ & $0.083$ & $0.002$ 

\\

Chetty, 25 & $0.086$ & $0.087$ & $0.084$ & $0.086$ & $0.089$ & $0.091$ & $0.002$ 

\\

Chetty, 50 & $0.116$ & $0.116$ & $0.11$ & $0.113$ & $0.119$ & $0.123$ & $0.004$ 

\\

Chetty, 75 & $0.123$ & $0.123$ & $0.113$ & $0.119$ & $0.127$ & $0.133$ & $0.006$ 

\\

Chetty, 100 & $0.121$ & $0.121$ & $0.107$ & $0.115$ & $0.127$ & $0.136$ & $0.00

9$ \\

\end{tabular}

In [58]: # make a presentable table!

table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"

Out[58]:

In [59]: latex(table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"

Out[59]:
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Chetty Polynomial Bunching Estimation,
475.7-505.7
8 different size of the excluded range...

+/- 5
+/- 10
+/- 15
+/- 20
+/- 25
+/- 50
+/- 75
+/- 100

STEP_BIN=0.1

In [60]: # this would produce some graph...

#chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

#to_plot = [a[1]/(lnt1c-lnt2c)/Kink*0.1 for a in res]

#mean_to_plot = mean(to_plot)

#sdv_to_plot = sqrt(variance(to_plot,bias=True))

#show([mean_to_plot,sdv_to_plot])

#P = plot(pdfn((x-mean_to_plot)/sdv_to_plot)/sdv_to_plot, (x, mean_to_plot-5.*sdv_to_plot, mean_to_

#L_ch = line([(chetty_central_a,0),(chetty_central_a,1.2*pdfn(0.)/sdv_to_plot)],color='gold')

#histogram(to_plot,bins=131,density=True)+P+L_ch

In [ ]:  

In [61]: load("chetty_bunch.py")

In [62]: #bin size (this is more important than you would think!)

STEP_BIN = 0.1

In [63]: #data selection

topdistfromk = 15+0.001

df = [nn for nn in dd if abs(nn[3]-Kink)<=topdistfromk ]

df_yy_cnt = [ (dd[3],dd[1]) for dd in df]

Nobs = int(sum([nn[1] for nn in df]))

show(Nobs)

show(len(df_yy_cnt))
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Estimate
Bstp-
mean

Bstp-5% Bstp-25% Bstp-75% Bstp-95%
Bstp-std

dev

Chetty, 5

Chetty,
10

Chetty,
15

Chetty,
20

Chetty,
25

Chetty,
50

Chetty,
75

Chetty,
100

In [64]: st1 = bin_to_bin(df_yy_cnt,Kink,STEP_BIN,(len(df_yy_cnt)-1)/2)

chetty_tab = []

for exzone in [5,10,15,20,25,50,75,100]:   

# IG, FREQ, list_cnt

st2 = design_bunch(st1['IG'],st1['FREQ'],Kink,-exzone,exzone,7)

st3 = chetty_poly_bunch_court(st1['IG'],st1['FREQ'],st2['X'],st2['X_nodum'],st2

eresid = [st3['resid'][i][0] for i in range(0,len(st3['y_hat_org'].list())) if

res = lp(st1,st2,st3,eresid,exzone)

chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

to_plot = [a[1]/(lnt1c-lnt2c)/Kink*STEP_BIN for a in res]

to_plot.sort()

ltp = len(to_plot)

chetty_tab.append([chetty_central_a,mean(to_plot),to_plot[round(ltp*.05)],to_plot

    

In [65]: # make a presentable table!

table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"

Out[65]:

In [66]: latex(table([map_threaded(lambda x: round(x,3), nn) for nn in list(chetty_tab)],\

header_row=["Estimate","Bstp-mean","Bstp-5%","Bstp-25%","Bstp-75%","Bstp-95%"

header_column=["","Chetty, 5","Chetty, 10","Chetty, 15","Chetty, 20","Chetty, 25"
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\begin{tabular}{l|lllllll}

 & Estimate & Bstp-mean & Bstp-5% & Bstp-25% & Bstp-75% & Bstp-95% & Bstp-std de

v \\ \hline

Chetty, 5 & $0.023$ & $0.023$ & $0.022$ & $0.023$ & $0.024$ & $0.024$ & $0.001$ 

\\

Chetty, 10 & $0.036$ & $0.036$ & $0.034$ & $0.035$ & $0.036$ & $0.037$ & $0.001$ 

\\

Chetty, 15 & $0.043$ & $0.043$ & $0.04$ & $0.042$ & $0.043$ & $0.045$ & $0.001$ 

\\

Chetty, 20 & $0.051$ & $0.051$ & $0.048$ & $0.049$ & $0.052$ & $0.054$ & $0.002$ 

\\

Chetty, 25 & $0.055$ & $0.055$ & $0.051$ & $0.054$ & $0.057$ & $0.06$ & $0.003$ 

\\

Chetty, 50 & $0.102$ & $0.104$ & $0.082$ & $0.094$ & $0.113$ & $0.129$ & $0.014$ 

\\

Chetty, 75 & $0.105$ & $0.118$ & $0.053$ & $0.081$ & $0.14$ & $0.219$ & $0.063$ 

\\

Chetty, 100 & $-0.586$ & $-0.684$ & $-2.182$ & $-0.516$ & $0.085$ & $1.473$ & $2

4.698$ \\

\end{tabular}

Out[66]:

In [67]: # this would produce some graph...

#chetty_central_a = st3['b']/(lnt1c-lnt2c)/Kink*STEP_BIN

#to_plot = [a[1]/(lnt1c-lnt2c)/Kink*0.1 for a in res]

#mean_to_plot = mean(to_plot)

#sdv_to_plot = sqrt(variance(to_plot,bias=True))

#show([mean_to_plot,sdv_to_plot])

#P = plot(pdfn((x-mean_to_plot)/sdv_to_plot)/sdv_to_plot, (x, mean_to_plot-5.*sdv_to_plot, mean_to_

#L_ch = line([(chetty_central_a,0),(chetty_central_a,1.2*pdfn(0.)/sdv_to_plot)],color='gold')

#histogram(to_plot,bins=131,density=True)+P+L_ch
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