Title: Numerical Methods L ecture
Speakers: Dustin Lang

Collection: Numerical Methods 2023/24
Date: January 23, 2024 - 10:15 AM
URL.: https://pirsa.org/24010023

Pirsa: 24010023 Page 1/65



File Edit View Run

Fllter files by name

S0 S @ @ w0
O&hup:‘.

Kernal Tabs Settings

Q

W/ - [dlang [ FittingAModel2024 |

Name - Last Modified
[ data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-1.ipynb 5 days ago

® [A] Notes-from-class.ipynb 5 days ago

"] old.ipynb

M README.md

[ tutorial.ipynb
[®] Untitled.ipynb

Simple

2@l @

Pirsa: 24010023

7 days ago
8 days ago
5 days ago
7 days ago

Julia 1.9.3 | Busy

symmetry.pl.localjusar/dlang/lab/werkspacesfauto-witreafhome/dlang/FittingAModal2024/Notes-from-clz

8 &8 & & O *= < Drm ) mew & con APIRefe &b Cont Q) cor P rigu Q) rul W Friec ¥ [estr € Men © plan 0 Lage + v

A

s.Ipynb 120% 1§ Q Search

[«

Q &N =

X [A] MCMC-homewo X [W Untitledd.lpynb X [ perlmutter92-jul X = [A] MCMC-filled-in.[ X  [H] Notes-from-clas X

Ll

p99-data.txt X [ Notes-from-clas @ Q*

B+ X O M » m ¢ » Code ~ Julia193 @

Fitting a model to data

PSI Numerical Methods, 2024-Jan-16, Dustin Lang

This is a cleaned-up version of the live-coded notes from class.

First, a bit of Julla notebook syntax for Installing packages.

] add CSV DataFrames Optim WGLMakie 1

Resolving package versions...
No Changes to "~/.julia/environments/v1.9/Project.toml’
No Changes to "~/.julia/environments/v1.9/Manifest.toml’

If you use the interactive julia program from the Terminal, if you press the [ key, it goes into "package management mode", where you can type commands like
add CSV (exit that mode by typing backspacs, or control-C).

You can also install packages with the more vanilla Julia-looking syntax like this,

using Pkg

Pkg.add("CsV")

# Or multiple packages at once...

Pkg.add( ["CSV", "DataFrames", "Optim", "WGLMakie"])

using CSV
using DataFrames
using WGLMakie

Let's assume that my experimentalist friend has sent me a data file, data.csv , a Comma-Separated Value file. This is a plain text format with values separated by
(you guessed it) commas. It's not a super-efficlent way of transferring data, but it works! We will use a function in the CSV package to read It, and stick It into a
DataFrame , which is a pretty nice way of manipulating tables of data in Julia.

alldata = CSV.read("data.csv", DataFrame);

We can nrint out the data frame like this which shows us a nicelv formatted tahle of the data values and their column names and tvnes Here 1'moust printina out
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[ LICENSE
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]

m ¢ » Code v
add CSV (exit that mode by typing backspace, or control-C).

Julia193 O

You can also Install packages with the more vanilla Julia-looking syntax like this,

using Pkg

Pkg.add("C5V")

# Or multiple packages at once...

Pkg.add( ['CSV", "DataFrames", "Optim", "WGLMakie"])

Resolving package versions...
No Changes to "~/.julia/environments/v1.9/Project.toml”
No Changes to "~/.julia/environments/v1.9/Manifest.toml’
Resolving package versions...
No Changes to “~/.julia/environments/v1.9/Project.toml’
No Changes to "~/.julia/environments/v1.9/Manifest.toml’

using CSV
using DataFrames
using WGLMakie

Let's assume that my experimentalist friend has sent me a data file, data.csv , a Comma-Separated Value file. This is a plain text format with values separated by
(you guessed it) commas. It's not a super-efficient way of transferring data, but it works! We will use a function in the CSV package to read it, and stick it into a
DataFrame , which is a pretty nice way of manipulating tables of data in Julia.

alldata = CSV.read("data.csv", DataFrame); 1

We can print out the data frame like this, which shows us a nicely formatted table of the data values and their column names and types. Here, I'm Just printing out
the first three values for brevity.

alldatal1:3,:]

3x6 DataFrame

Row row X y sigma_y sigma_x rho_xy
Inté4 Int84 Int64 Int&4 Intéa Floatga
1 1 m 92 861 9 -0.84
2 2 244 am 26 4 0.31
3 3 47 583 38 1 0.64

Mode: Edit & Ln 3, Col 34 Notes-from-class.ipynb

Page 3/65



E B m Mm T Z O Z «» @ @ w 0O 8 88 &8 & O = <rumn Qmome M con APl/Rala & cant () cor D rigu Qs W rriec ¥ [wate € Mea @ plan N Lage

+
¢

A

ipynb 120% ¢y Q Search L 0@

@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-cla

[
n

File Edit View Run Kernel Tabs Settings Help

T c @ Terminal 2 X [A MCMC-homewo X  [H] Untitledd.ipynb X [W] perimutter99-julX  [®] MCMC-filled-In.[X  [A] Notes-from-clas X = = p99-data.txt X  [W Notes-from-clas ® p¢
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M/ - [dlang [ FittingAModel2024 / Let's have a quick look (and remind ourselves how to make plots with labelled axes and titles). The data table contains x and y values, and also sigma_y , that

Name a Last Modified give (our experimentalist friends tell us) the Gaussian uncertainties on the measured values.

H data.cov 8 days ago The data table actually also contains sigma_x values, but for now we are going to Ignore those -- a pretty common thing to do In cases where one of the values Is

[ LICENSE 8 days ago measured extremely well.

[A] Notes-from-class-T.ipynb 5 days ago

Notes-from-class.ipynb seconds ago il f o= Figure()

Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")

errorbars!(data.x, data.y, data.sigma_y)

M README.md 8 days ago # You can plot multiple things on the same plot using these commands ending with "!".
# The "!" 1s a commen thing in Julia that means "this function modifies the state".

] old.ipynb 7 days ago

(A tutorial.ipynts 5 days ago scatter!(data.x, data.y, markersize=1@, color=:maroon)
[®] Untitled.ipynb 7 days ago f
Data
+ 3
500 * # +
400 4 +
> + +
300 4 +
200
T T T
50 100 150 200
X
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.— Name - Last Modified
= [ data.csv 8 days ago
[ LICENSE 8 days ago
» [A] Notes-from-class-1.ipynb 5 days ago
"] old.ipynb 7 days ago
M README.md 8 days ago
[ tutorial.ipynb 5 days ago
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Maybe Imagine that we are selling coffee mugs with "l love data” printed an them, and we can spend some money on advertisements, and we want to know how
effective our advertisements are. So on different weeks, we spend a different amaunt of money on advertisements ( x ), and we measure how many coffee mugs we
sell per day ( y ). Even If we spend the same amount of money on advertisements every day, there [s still some varlation In how many mugs we sell, so maybe we

count how many we sell every day for a week, and then reporl the mean and the standard deviation as our measurement and uncerlainly.

We don'l really have a good physical model for how we should expect y Lo depend on x|, bul as a first shol, you probably hope that if you spend more on ads, you
reach more peaple and some of them want to buy a mug, so you sell more, That would produce a linear relationship, vy = b 4+ m x  Some people always find out '

about your amazing mugs, so even If you don't buy any advertisements, you still sell some, but as you buy ads you sell more mugs.

A "forward model" or "generative model"
Now we can set up our model-fitting prahlem.

Far aur madel, we're just going ta use a linear model:
¥pred = f(x, parameters)
Vped = b+ mx

Thal is, our paramelers are b and m .

We're assuming our measuremenls y are drawn lrom 3 Gaussian probability distribution wilh slandard devialion sigma_y . Thal means Lhal il you lock al a single
datapoint x[i], y[i]l, sigma_y[i] , it has probahility
_ I Wprea(xi, bom) =y )
Plyilx) = exp - —— -

-
2rey, T

And that probability, the prabability for a data value given a model and parameters, is called a likelihood. We wauld say P(y; | x;) as "the likelihood of ¥ given x;"
Note that | wrote the (simple linear) model's predicted value for y as ."P"d(-"“ b, m), a function of x; and the model parameters b and m.

In most science cases, we actually really just care about the values of (some of) the parameters. In this little example, we probably care most about m --- how many
maore colfee mugs can we sell il we spend $1 more on adverlisements?

Now, that likellhood above was the likellhood for a single data value. And notice that the x; and V; values are fixed -- we've taken the measurements, those are
canstants, The only things we can change are the parameters b and m of our model. As we change those parameters, the slope of the line will change, and it will
pass closer or farther from each of our data palnts.
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Since we said that our data paints are (statistically) independent, that means that the likelihocod for the whole data set is just the product of the probabilities for the

individual data points. I'm going to write that likelihood with the fancy-L L, but remember that it's just a probability distribution, and here, we're looking for values of

b and m that will maximize the overall likelihood.

1 ((prea(xs b, m) — yi)?
exp —

L(y =
oW =117 )

2y -0 .. .
About Julia's "Optim" optimization package

Now we digress and look at the Julia package "Optim" that implements generic function optimization.
Let's write a function that we want to find the optimum of.

function my_func(x)
return sin.(x)
end;

Jox

Now create a vector of x values where we want to plot the function,
x_grid = LinRange(-18, +10, 100);

f = Figure()

Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
lines!(x_grid, my_func(x_grid))

f
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, - )2
m/ - /dlang [ FittingAModel2024 / Lo = H 1 cxp_(()preci(xr,.b. m) =y
2
Name N Last Madified i V2roy, 20y,
] data.csv 8 days ago Let's start by coding that up in Julia.
[ LICENSE 8 days ago
[A] Notes-from-class-T1.Ipynb 5 days ago [23]: |function likelihood(params, x, y, sigma_y)
5 # “unpack" the parameters
® [W] Notes-from-class.ipynb seconds ago {(b,m) = params
"] old.ipynb 7 days ago # compute the model's predictions for the y values
M y_pred = b .+ m .% X
~ README.md 8 days ago chi = (y_pred - y) ./ sigma_y| I
W] tutorial.ipynb 5 days ago like = 1 ./ (sqrt(2 % pi) = sigma_y) .* exp.(-0.5 .% chi.”2)
[®] Untitled.ipynb 7 days ago return prod(like)
end;
In class, | got myself very confused because of a weird thing in the way Julia handles vectors. ..
It you have vectors a and b, then a / b Is not elementwise division, it returns a matrix!
You can get elementwise division (like the function above does) using a ./ b .
|: # Check it out,
a = [1,2,3]
b = [4,5,6]
X=a/b
3x3 Matrix{Float64}:
2.0519481 0.0649351 ©.8779221
9.103896 0.12987 0.155844
9.155844  0.1948@5 9.233766
[25]: # It's a 3x3 MATRIX, not a 3-element VECTOR!
# specifically, it's the matrix where X x b = a:
X*b
3-element Vector{Float64}:
1.0
2.8
3.0
Simple 2 M7 @ Julial9.3]lde Mode: Edit & Ln 6, Col 34 Notes-from-class.ipynb
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o Fliter flles by name a We can fix this by working in log space Instead of linear space. So we'll compute the log-likelihood. This Is very very common In statistical analysis.
/- /dlang [ FittingAModel2024 /
[29]: | function log_likelihood(params, x, y, sigma_y)
.— Name - Last Modified (b,m) = params
[ data.csv 8 days ago y_pred = b .+ m .k x
chi = (y_pred .- y) ./ sigma_y
» [ LICENSE 8 days ago # Here, I am omitting the 1/(sqrt(2 pi) sigma_y) term because it is constant every time!
M Notes-from-class-1.ipynb 5 days 890 loglike = -8.5 .% chi .~ 2
7 5 return sum(loglike)
® [A] Notes-from-class.ipynb a minute ago and:
r
"] old.ipynb 7 days ago
M README.md 8 days ago 3 opt = optimize(p -> -log_likelihood(p, data.x, data.y, data.sigma_y), [50., 2.])
A tutorial.ipynb 5 days ago % Status: success
[®] Untitled.ipynb 7 days ago
* Candidate solution
Final objective value: 9.340385c+00
* Found with
Algorithm: Nelder-Mead
* Convergence measures
J(I(ys=y)*)/n = 1.0e-08
* Work counters
Seconds run: @ (vs limit Inf)
Iterations: 33
fix) calls: 69
Here, we can see that the optimizer called our function 69 times -- much more realistic than the 4 calls previously!
1]: b_opt, m_opt = Optim.minimizer(opt)
2-element Vector{Float64}:
34.0476433503552
2.239922318298898
f = Figure()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
errorbars!(data.x, data.y, data.sigma_y)
scatter!(data.x, data.y, markersize=1@, color=:maroon)
Simple 2 M7 @ Julial93]lde
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M/ - /dlang [ FittingAModel2024 / -9.363035567226113
Name -~ Last Modified

fig, ax, hm = heatmap(b_grid, m_grid, 11_grid, colorrange=(-25, -9))

A data.csv 8 days ago Colorbar(fig[:, end+1], hm)

[ LICENSE 8 days ago scatter!(b_opt, m_opt, color=:red)
fig

M| Notes-from-class-1.ipynb 5 days ago

® [W] Notes-from-class.ipynb 2 minutes ago a5
W] old.ipynb 7 days ago -10
M README.md 8 days ago
"] tutorial.ipynb 5 days ago
(W] Untitled.lpynb 7 days ago 30
-15 &
25
-20
20
1.5 -25
0 50 100

Here, we can sea that the b and m parameters are quite strongly (anti)correlated.

Woae can also plot the contours in this log-probability space:
f = Figure()

Simple 2 @7 @ Juial193|ide Mode: Edit & Ln 6, Col 31 Notes-from-class.ipynb

Pirsa: 24010023 Page 9/65



E B m M Z Z 0O Z «» @ @ w 0 8 88 & & O = <Yrun Quove faconst  APYReta & cont. () conr D rigu
(@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024 /Notas -from-class.lpynb 120% t¢ Q Search
File Edit View Run Kernel Tabs Settings Healp
+ M Terminal 2 X [ MCMG-homewo X | [ Untitledd.ipynb X | [ perimutter9@-juiX (8] MCMG-filled-in. X
B+ X0 1 » m C » Code v
Fllter files by name Q e e e
(b, m) = (38.36604570886841, 2.204776861928404)
W/ - /dlang / FittingAModel2024 / (b, m) = (36,18758028279822, 2.232664062075605)

Name - Last Modified
[l data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-T.ipynb 5 days ago

Notes-from-class.ipynb

3 minutes ago

"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago

Simple 2 M7 @ Julial93]lde

Pirsa: 24010023

OPE\'

W Friec ) [aatr

e

[®] Motes-from-clas X

@ Maa

p99-data.txt X

@"3! plan P Lage

+
¢

L 9

[
n

[® Notes-from-clas ® p¢
Julia193 O

The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factar:

var_b = (N=1)/N * sum((b_jack
var_m = (N-1)/N * sum((m_jack
cov_bm = (N-1)/N * sum({b_jack

.= b_opt)."2)
.= m_opt)."2)
.~ b_opt).x(m_jack .- m_opt))

-4.834212105071833

[1: ‘function meme ( logprob_func, propose_func, initial‘vnl\
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[ LICENSE 8 days ago
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4 minutes ago
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(b, m) = (38.36604570886841, 2.204776861328404)
(b, m) = (36.18758028279822, 2.232664062075605)
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The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factar:

var_b = (N=1)/N * sum((b_jack
var_m = (N-1)/N * sum((m_jack
cov_bm = (N-1)/N * sum({b_jack

.= b_opt)."2)
.= m_opt)."2)
.~ b_opt).*x(m_jack .- m_opt))

-4.834212105071833

function mcmc(logprob_func, propose_func, initial_p, n_steps)

end;
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Filter files by name Q e e
o (b, m) = (38.36604570886841, 2.204776861928404)
m/ - /dlang [ FittingAModel2024 / (b, m) = (36,18758028279822, 2.232664062075605)
Name - Last Modified The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we nead a N=1 correction factor:
5 datacay & days 2qe b = (N-1) ((b_jack .= b_opt).~2)
var_b = (N=1)/N % sum((b_jack .-~ b_opt)."2
[ LICENSE 8 days ago var_m = (N-1)/N % sum((m_jack .- m_opt)."2)
[A] Notes-from-class-1.ipynb 5 days ago cov_bm = (N-1)/N # sum((b_jack .- b_opt).*(m_jack .- m_opt))
® [A] Notes-from-class.ipynb a minute ago 0] -4.834212105071833
"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago .
[®] Untitled.ipynb 7 days ago I
[ 1: |function mcme(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)
end
end;
Simple 2 M7 @ Julial93]lde Mode: Edit @ Ln 10, Col 13 Notes-from-class.ipynb
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2 minutes ago

"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago
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(b, m) = (38.36604570886841, 2.204776861328404)
(b, m) = (36.18758028279822, 2.232664062075605)
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p99-data.txt X [ Notes-from-claz @ p¢

Julia193 O

The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factar:

var_b = (N=1)/N * sum((b_jack
var_m = (N-1)/N * sum((m_jack
cov_bm = (N-1)/N * sum({b_jack

.= b_opt)."2)
.= m_opt)."2)
.~ b_opt).*x(m_jack .- m_opt))

-4.834212105071833

function meme(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)|

end
end;

Mode: Edit

@ Ln 10, Col 43 Notes-from-class.ipynb
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¥ README.md

W] tutorial.ipynb
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Last Modified
8 days ago
8 days ago
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8 days ago
5 days ago
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Julia 1.9.3 | Idle

(b, m) = (38.36604570886841, 2.204776861328404)
(b, m) = (36.18758028279822, 2.232664062075605)

The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factar:

var_b = (N=1)/N % sum((b_jack .- b_opt)."2)
var_m = (N-1)/N #* sum((m_jack .- m_opt)."2)
cov_bm = (N-1)/N * sum((b_jack .- b_opt).*(m_jack .- m_opt))

-4.834212105071833

ﬁ_‘ll plan P Lege
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[® Notes-from-clas ® p¢
Julia19.3 O

function meme(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio > 1
# Jump to the new place
else
# Jump to the new place with probability "ratio"
end

end
end;

Mode: Edit @ Ln 11, Col 21 Notes-from-class.ipynb
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(b, m) = (38.36604570886841, 2.204776861328404)
(b, m) = (36.18758028279822, 2.232664062075605)

e

p99-data.txt

The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factor:

var_b = (N=1)/N % sum((b_jack .- b_opt)."2)
var_m = (N-1)/N #* sum((m_jack .- m_opt)."2)
cov_bm = (N-1)/N * sum((b_jack .- b_opt).*x(m_jack .- m_opt))

-4.834212105071833

ﬁ_‘l plan 5 Lege -+
L 0 9
X [ Notes-from-clas ®

Julia 193 O

function meme(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)

if ratio > 1
# Jump to the new place

else
# Jump to the new place with probability "ratio"
u=|

aend

end
end:

1]

-]

Mode: Edit & Ln 15, Col 17 Notes-from-class.ipynb
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A data.csv
[ LICENSE

[A] Notes-from-class-T.ipynb

® [A] Notes-from-class.ipynb a minute ago

"] old.ipynb

M README.md

W] tutorial.ipynb
[®] Untitled.ipynb

Simple 27 @

Pirsa: 24010023

Last Modified
8 days ago
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8 days ago
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Julia 1.9.3 | Idle

A
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Help

™ Terminal 2 X [W MCMC-homewo X [H] Untitledd.ipynb X [H] perimutter99-julX  [%] MCMC-filled-In./X  [A] Notes-from-clas X p99-data.txt X [W Notes-from-clas ® o*
B+ XD M » m ¢ » Code v Julia 193 O

(b, m) = (38.36604570886341, 2.204776861928404)

(b, m) = (36.18758028279822, 2.232664062075605)

The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factar:
var_b = (N=1)/N % sum((b_jack .~ b_opt)."2)

var_m = (N-1)/N #* sum((m_jack .- m_opt)."2)

cov_bm = (N-1)/N * sum((b_jack .- b_opt).*(m_jack .- m_opt))

-4.834212105071833

7 rand
search: rand randn transcode GradientDescent rainclouds rainclouds! RainClouds

rand( [rng=defau1t_.;ng( )1, [s], [dims...])
Pick a random element or array of random elements from the set of values specified by S; S canbe

« an indexable collection (for example 1:9 or ('x', "y", :z)),

+ an AbstractDict or AbstractSet object,

+ a string (considered as a collection of characters), or

+ a type: the set of values to pick from is then equivalent to typemin(S):typemax(S) forintegers (this is not applicable to BigInt ), to $[0, 1)$ for floating
point numbers and to $[0, 1)+i[0, 1)$ for complex floating point numbers;

S defaults to Float64 . When only one argument is passed besides the optional rng andis a Tuple , itis interpreted as a collection of values ( § ) and not as
dims .

Il compat "Julia 1.1" Support for S as a tuple requires at least Julia 1.1. '

Examples

julia> rand(Int, 2)

Y

Mode: Command @ Ln1, Col1 Notes-from-class.ipynb
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Fliter flles by name a The jack-knife values are all correlated, so to go from a sample variance estimate to a jack-knife estimate, we need a N-1 correction factor:

W/ --- /dlang [ FittingAModel2024 /

[28]: var_b = (N=1}/N * sum((b_jack .- b_opt).~2)

Name - Last Modified var_m = (N-1)/N % sum((m_jack .- m_opt)."2)
[ data.csv 8 days ago cov_bm = (N-1)/N * sum((b_jack .- b_opt).*(m_jack .- m_opt))
[ LICENSE 8 days ago (28] -4.834212105071833
[A] Notes-from-class-T.ipynb 5 days ago
Notes-from-class.ipynb 2 minutes ago L]
"] old.ipynb 7 days ago s
M README.md 8 days ago
[ tutorial.ipynb 5 days ago [46]: rand(}
B Untitied.ipynb 7 days ago (461 0.32329600582988793
[47]: hist(rand(1000))
[47]
80 +
3
60 +
40 |
|
Simple 2 M7 @ Julial93]lde Saving started Mode: Command & Ln 1, Col1 Notes-from-class.ipynb
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Filter files by name Q

Last Modified

8 days ago

W/ --- /dlang [ FittingAModel2024 /
Name -

[ data.csv

[™ LICENSE

[A] Notes-from-class-T.ipynb

Notes-from-class.ipynb
"] old.ipynb
¥ README.md

W] tutorial.ipynb
[®] Untitled.ipynb

Simple 27 @
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8 days ago
5 days ago
seconds ago
7 days ago
8 days ago
6 days ago
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Julia 1.9.3 | Idle
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Julia 193 O

-]

function mcmc(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1l:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio » 1
# Jump to the new place
else
# Jump to the new place with probability "ratio"
u = rand()
if u < ratio
# Jump to the new place
else
# Stay where we are
end
end

end
end;

Mode: Edit

®
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B+ X0 1 » m C » Code v Julia193 O
Filter fiss by-name 2 O |
of
W/ - /dlang | FittingAModel2024 | T r ;
0.0 0.5 1.0

Name - Last Modified
[ data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-T.ipynd 5 days ago [ 1: | function mcmc(logprob_func, propose_func, initial_p, n_steps)

p = initial_p
logprob = logprob_func(p)

Notes-from-class.ipynb

2 minutes ago

"] old.ipynb 7 days ago

chain = []
¥ README.md 8 days ago n_accept = @
[ tutorial.ipynb 5 days ago for 1 in lin_steps

p_new = propose_func(p)

[®] Untitled.ipynb 7 days ago logprob_new = logprob_func(p_new)
ratio = exp(logprob_new - logprob)
if ratio = 1

# Jump to the new place

else
# Jump to the new place with probability "ratio"
u = rand()
if u < ratio
# Jump to the new place
else
# Stay where we arel
end
end

end
end;

2 M7 ® Julia19.3]dle

Pirsa: 24010023

Mode: Edit
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] old.ipynb 7 days ago
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W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago
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function mcmc(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for i in 1l:n_steps
p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio = 1
# Jump to the new place
p = p_new
logprob = logprob_new
else
# Jump to the new place with probability "ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
else
# Stay where we are
end
end
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Filter files by name Q o
m/ - /dlang / FittingAModel2024 /
. [541: function mcmc(logprob_func, propose_func, initial_p, n_steps)
Name Last Modified p = initial_p
[l data.csv 8 days ago logprob = legprob_func(p)
chain = []
[ LICENSE 8 days ago n_accept = @
[A] Notes-from-class-T.ipynb 5 days ago for 1 in 1:n_steps
Notes-from-class.ipynb in a few seconds p_new = propose_func(p)
logprob_new = logprob_func(p_new)
"] old.ipynb 7 days ago
M README.md 8 days ago ratio = exp(logprob_new - logprob)
N o if ratio > 1
[H] tutorial.ipynb b6 days ago # Jump to the new place
[®] Untitled.ipynb 7 days ago p = p_new
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with prababilf_ty "ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():
accept!(chain, p)
end
chain, n_accept/n_steps
end;
| [52]: nothing
Simple 2 M7 @ Julial93]lde Saving completed Mode: Command & Ln 1, Col 8 Notes-from-class.ipynb
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541: function mcmc(logprob_func, propose_func, initial_p, n_steps)
p = initial_p

logprob = logprob_func(p)

chain = []

n_accept = 0

for 1 in 1:n_steps

RE

9
2

end;

end
cha

p_new = propose_funcip)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio > 1
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with probability "“ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():

accept!(chain, p)

in, n_accept/n_steps
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p_new = propose_funcip)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new = logprob)
if ratio > 1
# Jump to the new place
P = p_new
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with probability “ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept 4= 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio = rand():

accept!(chain, p)

chain, n_accept/n_steps
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«[52]: |function propose(p)
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[™ LICENSE

[A] Notes-from-class-T.ipynb

® [A] Notes-from-class.ipynb seconds ago

"] old.ipynb

¥ README.md

W] tutorial.ipynb
[®] Untitled.ipynb

Simple 27 @

Pirsa: 24010023

Last Modified
8 days ago
8 days ago

7 days ago
8 days ago
5 days ago
7 days ago

Julia 1.9.3 | Busy

5 days ago

g 8 &8 O % < Yrun Qmom Jaconst  APYRale & cont () conr D rigur

A

5.ipynb 120% 1y Q Search

X [A] MCMC-homewo X [H] Untitledd.lpynb X [H] perlmutter89-jul X = [H] MCMC-filled-in.| X

B+ XD » m ¢ » Code ~

rand()

0.32329600582988793

hist(randn(1000000))

function mcmc(logprob_func, propose_func, initial_p, n_steps)

p = initial_p
logprob = logprob_func(p)

chain = []
n_accept = 0
for i in 1:n_steps

p_new = propose_func(p)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio > 1
# Jump to the new place
p = p_ncw
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with probability "ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to

O PSI-1 W Friec ¥ [estr @ Mas @_tl plan P Loge
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* (s @ Terminal 2 X [A MCMC-homewo X Untitledd.ipynb X [® perimutter99-julX = [ MCMC-filled-in./X = [H] Notes-from-clas X = p99-data.txt X  [A Notes-from-claz ® %
B+ X0 B » m C » Code v Julia19.3 O
Filter files by name Q
|
™/ - /dlang [ FittingAModel2024 /
Name - Last Modified
[ data.csv 8 days ago 1461: rand()
™ LICENSE 8 days ago
[46]: 8.32329600582988793
[A] Notes-from-class-T.ipynb 5 days ago I ?
Notes-from-class.ipynb seconds ago [611: hist(randn(1000000))
"] old.ipynb 7 days ago el
o .
M README.md 8 days ago .
[ tutorial.ipynb 5 days ago
[®] Untitled.ipynb 7 days ago
2.0x10% 4
1.0x10" 4
04
T T T T T
-4 -2 0 2 4
| o
[54]: function memc(logprob_func, propose func, initial_p, n_steps)
Simple 2 M7 @ Julial93]lde Mode: Command & Ln 1, Col1 Notes-from-class.ipynb
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[™ LICENSE
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W] tutorial.ipynb
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Simple 27 @
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Last Modified
8 days ago
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Julia 1.9.3 | Idle

Help
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A

5.ipynb 120% t1¢ Q Search

™ Terminal 2 X [A] MCMC-homewo X [H] Untitledd.lpynb X [H] perlmutter89-jul X = [H] MCMC-filled-in.| X
B+ X0 » m ¢ » Code ~
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€ Men © plan P Loge
L O
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¢

=
n

[®] Notes-from-clas X | = p99-data.txt X [ Notes-from-clas ® p*

Julia 193 O

function Jheme (logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = []
n_accept = @
for 1 in 1:n_steps
p_new = propose_funcip)
logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio > 1
# Jump to the new place
P = p_new
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with probability "“ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():

accept!(chain, p)
end

chain, n_accept/n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .% jump_sizes

and

KMode: Edit

@ Ln 1, Col 10 Notes-from-class.ipynb
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Q Julia 193 Q
Filter files by n - -
fer 1fles by name logprob = logprob_new
m/ - /[dlang / FittingAModel2024 | n_accept += 1
else
.— Name - Last Modified # Stay where we are
T end
[ data.csv 8 days ago end
[™ LICENSE 8 days ago # Equivalent to
[A] Notes-from-class-T.ipynb 5 days ago ¥ if ratio > rand():
® [A] Notes-from-class.ipynb a minute ago accept!(chain, p)
"] old.ipynb 7 days ago
M end
~ README.md 8 days ago chain, n_accept/n_steps
[ tutorial.ipynb 5 days ago end;
A| Untitled.lpynb 7 days a .
B Untitied.ipyn dys ago [67]: function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;
<[65]: | initial_gues|
meme (log_likelihood, propose, initial_p, n_steps)
[65]: 3-element Vector{Float64}:
-0.4433560756110791
1.7158823975846498
-0.8015750670262585
Simple 2 M7 @ Julial93]lde

Mode: Edit @ Ln 1, Col 13 Notes-from-class.ipynb
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logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Egquivalent to
# if ratio > rand():

accept!(chain, p)

end
chain, n_accept/n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;
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«[65]:

initial_guess = [20., 2.]

chain = mcmc(log_likelihood, propose, initial_guess, 1000)

[65]:

Julia 1.9.3 | Idle

3-element Vector{Float64}:
-0.44335607561108791
1.7158823975846498
~0.8015750670262585
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o @ Terminal 2
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.— Name
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Last Modified

[ data.csv 8 days ago
[ LICENSE 8 days ago
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"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago
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7 days ago

Julia 1.9.3 | Idle
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logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():

accept!(chain, p)

end
chain, n_accept/n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

%
initial_guess = [20., 2.]

chain = mcmc(log_likelihood, propose, initial_guess, 1000)
MethodError: no method matching log_likelihood(::Vector{Float64})
Closest candidates are:

log_likelihood(::Any, ::Any, ::Any, ::Any)
@ Main In[29]:1

Stacktrace:
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X
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p99-data.txt
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X

plan P Lege +
O >
[W Notes-from-clas ®

Julia 193 O

[1] mcme(logprob_func::typeof(log_likelihoed), propose_func::typeof(propose), initial_p::Vector{Float64}, n_steps::Int64)

@ Main ./In[54]:3
[2] top-level scope
@ In[68]:3

Mode: Command &

Ln1, Col1
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W/ --- /dlang / FittingAModel2024 /

.— Name - Last Modified
B FH data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-T.ipynb 5 days ago
"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago
[®] Untitled.ipynb 7 days ago
Simple 2 M7 @ Julial93]lde
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Help

™ Terminal 2 X [A] MCMC-homewo X [H] Untitledd.ipynb X [ perlmutter92-jul X [A] MCMC-filled-in.[ X [ Notes-from-clas X
B+ X0 » m ¢ » Code ~

= [69]:
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5.ipynb 120% 1¢ Q Search L O
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e

p99-data.txt X [ Notes-from-claz @ p¢

Julia19.3 O
logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():

accept!(chain, p)

end
chain, n_accept/n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

initial_guess = [20., 2.]
jump_sizes = ||

chain = memc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
propose, initial_guess, 1008)

MethodError: no method matching propose(::Vector{Float64})

Closest candidates are:
propose(::Any, ::Any)
@ Main Inl67]:1

Stacktrace:

[1] mcmc(logprob_func::var"#15#16", propose_func::typeof(propose), initial_p::Vector{Float64}, n_steps::Int64)
@ Main ./In[54]:7

[2] top-level scope
@ In[69]:3

Mode: Edit & Ln 2, Col15 Notes-from-class.ipynb
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@ Terminal 2
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logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio = rand():

append! (chain, p)
end

chain, n_accept/n_steps
end;

Q, search

e

€ mas D plan D Lage
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p99-data.txt X [ Notes-from-claz @ p¢

Julia 193 O

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

initial_guess = [20., 2.]
jump_sizes = [1., @.1]

chain = memc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 1000)

UndefVarError: “accept!’ not defined

Stacktrace:

[1] mcmc(logprob_func::var"#17#19", propose_func::var"#18#20", initial_p
@ Main ./In[54]:31

[2] top-level scope
@ In[70]:4

::Vector{Float64}, n_steps::Int64)

Mode: Edit
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Page 31/65



B+ X000 »

B E ™M M Z 2 0S5 « @ @ w O
C

File Edit View Run Kernel Tabs Settings Help

+ o @ Terminal 2

Filter files by name Q

W/ --- /dlang / FittingAModel2024 /

Name - Last Modified
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logprob = logprob_new
n_accept += 1
else
# Stay where we are
end
end
# Equivalent to
# If ratio = rand():

append! (chain, p)

end
chain, n_accept/n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

initial_guess = [20., 2.]
jump_sizes = [1., @.1]

chain = memc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 1008)
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40,591957635839265, 2.1731634255400616, 40.591957635839265, 2.1731634

255400616, 40.591957635839265, 2.1731634255400616, 40.830058430552555, 2.1908837216448176, 40.830058430552555, 2.1908837216448176], 0.331)
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end
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[A] Notes-from-class-T.ipynb 5 days ago ¥ if ratio > rand():
Notes-from-class.ipynb seconds ago append! (chain, p)

[®] old.ipynb 7 days ago

" end

-~ README.md 8 days age chain, n_accept/n_steps

[ tutorial.ipynb 5 days ago end;

L

Untitled.ipynb 7 days ago

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

initial_guess = [20., 2.]
jump_sizes = [1., @.1]

chain, accept_rate = memc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 100@)
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[98]: fig, ax, hm = h:aLmup[b_grj.d, m_grid, zxp_(ll_grid,\]
Calarbar(fig[:, end+1], hm)
scatter!(b_opt, m_opt, color=:red)
Tig

[9@]:

35

2010

Mode: Command

@ Mas '{xl plan P Lege -+

®

[«

o 9

p99-data.txt X [ Notes-from-clas @

Julia193 O

Ln4, Col4 Notes-from-class.ipynb

Page 45/65

@



BB mmc|s

[ #]
€« C Q A ntps

QO = «» @ @ w () 8 8 &8 &8 O % < Yrun € v & con APYRata &% Con ) cor P rigu

File Edit View Run Kernal Tabs Settings

Fllter files by name

o

Q

W/ - [dlang [ FittingAModel2024 /

= Name -
ﬁ FH data.csv
[ LICENSE

[A] Notes-from-class-T.ipynb

® [A] Notes-from-class.ipynb

"] old.ipynb

¥ README.md
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Last Modified
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mmetry.pl.localjusarfdlang/lab/workspaces/aute-w/trea/homa/dlang/FittingAModel2024/Notes-Trom-c

hexbin(chain[:,1]1, chain[:,2])

lass.ipynb 120% Yy Q Search
Help
™ Terminal 2 X [A] MCMC-homewo X [H] Untitledd.lpynb X W] perlmutter89-jul X = [W] MCMC-filled-in.| X
B+ XD » m ¢ » Code v
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[98]: fig, ax, hm = heatmap(b_grid, m_grid, exp.(ll_grid))
Colorbar(fig[:, end+1], hm)
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Fllter files by name Q chainli, L:end] = p
W/ - [dlang [ FittingAModel2024 / end
Name - Last Modified chain, n_accept/n_steps
end;
[l data.csv 8 days ago
[™ LICENSE 8 days ago [67]: function propose(p, jump_sizes)
[®] Notes-from-class-1.ipynb 5 days 890 end-p ++ randn(lengthip)) .» jump_sizes
Notes-from-class.ipynb 2 minutes ago
[ old.ipynb 7 days ago [96]: |initial_gquess = [20., 2.]
jump_sizes = [1., @.1]
M README.md 8 days ago I
A tutorial.ipynb 5 days ago chain, accept_rate = memc(p => log_likelihood(p, data.x, data.y, data.sigma_yJ,
o p -> propose(p, jump_sizes),
] Untitled.ipynb 7 days ago initial_guess, 100800}
@show accept_rate
@show size(chain)
accept_rate = 0.34177
size(chain) = (100000, 2)
[96]: (loooee, 2)
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B+ XD » m ¢ » Code ~
Filter files by name Q i . ' : '
4 2 0 2 4
W/ - /dlang / FittingAModel2024 /
Name - Last Modified [0B]: N = 2
[ data.csv 8 days ago
[ LICENSE 8 days ago f9s1: 2
[A] Notes-from-class-T.ipynb 5 days ago (99]: 1% N
Notes-from-class.ipynb seconds ago
A old.ipynb 7 days ago [s9l: 1
M README.md 8 days ago 00l 2 %N
W] tutorial.ipynb 5 days ago
bl e

[®] Untitled.ipynb

7 days ago

Simple 2 M7 @ Julial93]lde

Pirsa: 24010023
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[® Notes-from-clas ® “::
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function mcmc(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logpreb = logprob_func(p)
chain = zeros(n_steps, length(p))
n_accept = @
for 1 in l:n_steps

p_prop = propose_func(p)

p_new = copy(p)
p_new[1i %ylength(p)] = p_prop[i % length(p)]

logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprab)
if ratio > 1
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
# Jump to the new place with probability “ratio"
u = rand()
if u < ratio
# Jump to the new place
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Fliter files by name

Q

™/ - /dlang / FittingAModsl2024

.— Name - Last Modified
i EH data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-T.ipynb 5 days ago
"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago
[®] Untitled.ipynb 7 days ago
Simple 2 M7 @ Julial93]lde

Pirsa: 24010023

B+ X0 0O

1%N

2 %N

3 %N

function mcme(logprob_func, propose_func, initial_p, n_steps)

» m C » Code ~

T T T

-4 -2 0

p = initial_p

logprob = logprob_func(p)

chain = zeros(n_steps, length(p))
n_accept = @

for i in 1:n_steps

p_prop = propose_func(p)

p_new = copy(p)
p_new[i % length(p)] = p_propli % length(p)]

logprob_new = logprob_func(p_new)

ratio = exp(logprob_new - logprob)
if ratio » 1
# Jump to the new place
P = p_new
logprob = logprob_new
n_accept += 1
else
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N
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@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/home/dlang/FittingAModel2024/Notas -from-cla pynb 120%  1F Q saarch L O 9 =
File Edit View Run Kernel Tabs Settings Help
* & @ Terminal 2 X [W MCMC-homewo X  [H] Untitledd.ipynb X [W] perimutter99-julX  [W MCMC-filled-in.[X  [A] Notes-from-clasX = = p99-data.txt X  [W Notes-from-clas ® %
B+ X0 1 » m C » Code v Julia193 QO
Filter files by name Q 7 ; : r T
-4 -2 0 2 4
W/ --- /dlang [ FittingAModel2024 /
Name - Last Modified [0B]: N = 2
[ data.csv 8 days ago
[ LICENSE 8 days ago losl: 2
[A] Notes-from-class-T.ipynb 5 days ago [99]: 1% N
A| Notes-from-class.ipynb 2 minutes ago
- [99] 1
"] old.ipynb 7 days ago
M README.md 8 days ago (100]: 2 % N
[ tutorial.ipynb 5 days ago
ml: @
[®] Untitled.ipynb 7 days ago l
@1]: 3 % N
[1e1]: 1
=[78]: | function mcmc(logprob_func, propose_func, initial_p, n_steps)
p = initial_p
logprob = logprob_func(p)
chain = zeros(n_steps, length(p))
n_accept = @
for i in 1:n_steps
p_prop = propose_func(p)
p_new = copy(p)
p_new[l + ((i-1) % length(p))] = p_prop[1l + ((i-1) % lfngth(pl)]
logprob_new = logprob_func(p_new)
ratio = exp(logprob_new - logprob)
if ratio = 1
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept += 1
else
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+ @ Terminal 2 X [A MCMC-homewo X | [® Untitledd.ipynb X  [H perimutter99-jul X MCMC-filled-in. X
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Fllter files by name Q p = 1nitial_p
e logprob = logprob_func(p)
W/ - /dlang /FittingAModel2024 / chain = zeros(n_steps, length(p))
Name N Last Modified n_accept = zeros(length(p))
[ data.csv 8 days ago for i in 1l:n_steps
LICENSE 8 days ago
O i p_prop = propose_func(p)
[A] Notes-from-class-T.ipynb 5 days ago

Notes-from-class.ipynb

a minute ago

"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago

Simple 2 M7 @ Julial93]lde

Pirsa: 24010023

end;

p_new = copy(p)
update_index = 1 + ((i=1) % length(p))
p_new [update_index] = p_prop[update_index]
logprob_new = logprob_func(p_new)
ratio = exp(logprob_new - logprob)
if ratio > 1
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept [update_index] += 1
else
# Jump to the new place with probability “ratio"
u = rand()
if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept [update_index] += 1
else
# Stay where we are
end
end
# Equivalent to
# If ratio = rand():

chain[i, l:end] = p

end
chain, n_accep]/n_steps
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: File Edit View Run Kernel Tabs Settings Help
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B+ X0 1 » m C » Code v
Fllter tiles by name Q M_aCCepLupuate_LInuex]) += 1
O i else
B/ - [dlang [ FittingAModel2024 / # Jump to the new place with probability "ratio"
- u = rand()
= Name Last Modified if u < ratio
[ data.csv 8 days ago # Jump to the new place
p = p_new
O LICENSE 8 days ago logprob = logprob_new
[A] Notes-from-class-T.ipynb 5 days ago n_accept [update_index] += 1

® [A] Notes-from-class.ipynb a minute ago

"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago

Simple 2 M7 @ Julial93]lde

Pirsa: 24010023

[67]:

else
# Stay where we are
end
end
# Equivalent to
# if ratiec > rand():

chain[i, l:end] = p

end
chain, n_accept ./ n_steps
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end; 1

initial_guess = [208., 2.]
jump_sizes = [1., 0.1]

chain, accept_rate = mcmc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 100000)

@show accept_rate

@show size(chain)

accept_rate = 0.34177
size(chain) = (100000, 2)

(100000, 2)

plot(chain[1:10:end, 11)
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Fllter files by name Q M_aCCepLupuate_LInuex]) += 1
o else
B/ - [dlang [ FittingAModel2024 / # Jump to the new place with probability "ratio"
. u = rand()

Name Last Modified if u < ratio

[ data.csv 8 days ago # Jump to the new place

p = p_new
O LICENSE 8 days ago logprob = logprob_new
[A] Notes-from-class-T.ipynb 5 days ago n_accept [update_index] += 1

else
# Stay where we are

A| Notes-from-class.ipynb

2 minutes ago

"] old.ipynb 7 days ago end
M README.md 8 days ago end
o # Equivalent to
[H] tutorial.ipynb 5 days ago # if ratio = rand():

[®] Untitled.ipynb 7 days ago

chain[i, 1l:end] = p

end
chain, n_accept ./ n_steps
end;

0/1: function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

O PSI-) W Fried )\ [aatr
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]
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%

«[163.. |initial_guess = [28., 2.]

jump_sizes = [1., 0.01]

chain, accept_rate = mcmc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 10000)

@show accept_rate

@show size(chain)

[0.4682, 0.1679]

accept_rate =
= (10000, 2)

size(chain) =

[163]: (1leeee, 2)

plot(chain[1:10:end, 11)

2 M7 ® Julia19.3|idle

Pirsa: 24010023

Mode: Edit

@ Ln 2, Col 22 Notes-from-class.ipynb

Page 53/65



g E l':l l“"i - L2 (D = e @@ W OO 88 &8 8 8 0O % (Yrun Quom faconst  APYRete & cont. () conr P rigur
a O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/home/dlang/FittingAModel2024/Notas -from-class.lpynb 120% t1¢ Q Search
File Edit View Run Kernel Tabs Settings Help
B *+ @ Terminal 2 X [A MCMC-homewo X | [ Untitledd.ipynb X [ perimutter99-julX (& MCMC-filled-in. X
B+ X0 » m ¢ » Code ~
Filter files by name Q

W/ - /dlang [ FittingAModel2024 /

Name - Last Modified
[l data.csv 8 days ago
[ LICENSE 8 days ago
[A] Notes-from-class-T.ipynb 5 days ago

Notes-from-class.ipynb

2 minutes ago

"] old.ipynb 7 days ago
M README.md 8 days ago
W] tutorial.ipynb 5 days ago

[®] Untitled.ipynb 7 days ago

l +[92]:

[92]:

Simple 2 M7 @ Julial93]lde
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if u < ratio
# Jump to the new place
p = p_new
logprob = logprob_new
n_accept [update_index] += 1
else
# Stay where we are
end
end
# Equivalent to
# if ratio > rand():

chain[i, l:end] = p

end
chain, n_accept ./ (n_steps ./ length(p))
end;

function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;

initial_guess = [208., 2.]
jump_sizes = [1., 0.0001]

chain, accept_rate = mcmc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p -> propose(p, jump_sizes),
initial_guess, 10000)

@show accept_rate

@show size(chain)

accept_rate = [0.9362, 0.9982]
size(chain) = (10000, 2)
(10000, 2)

plot(chain[1:10:end, 11)
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: File Edit View Run Kernel Tabs Settings Help
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B+ X 0O » m & » Code v Julia 1.9.3 O
Filter files by name Q if u < ratio
m/ - ) dlang [ FittingAModel2024 / # Jump to the new place
p = p_new
Name - Last Madified logprob = logprob_new
n_accept [update_index] += 1
[l data.csv 8 days ago else
™ LICENSE 8 days ago # Stay where we are
nd
[A] Notes-from-class-T.ipynb 5 days ago and °
[ old.ipynb 7 days age # If ratio » rand():
M README.md 8 days ago chain[i, l:end] = p
tutorial.ipynb 6d
W] tutorial.ipyn ays ago end
[A] Untitled.lpynb 7 days ago chain, n_accept ./ (n_steps ./ length(p))
end;
[67]: function propose(p, jump_sizes)
p .+ randn(length(p)) .* jump_sizes
end;
«[110.. |initial_guess = [2@8., 2.]
jump_sizes = [2., 0.1]
chain, accept_rate = mcmc(p -> log_likelihood(p, data.x, data.y, data.sigma_y),
p => propose(p, jump_sizes),
initial_guess, 10000)
@show accept_rate
@show size(chain)
accept_rate = [0.9352, 0.3474]
size(chain) = (10000, 2)
[118]: (leeea, 2)
plot(chain[1:10:end, 11)
[92]:
. + i h-"
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Filter files by name Q

@show accept_rate

m/ - /dlang [ FittingAModel2024 / @show size(chain)

iii
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FH data.csv

[™ LICENSE
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"] old.ipynb

M README.md
W] tutorial.ipynb
[®] Untitled.ipynb
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Last Modified
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accept_rate =
size(chain) =

15]: (1leeea, 2)

plot(chain(1:

[0.495, @.3418]
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18:end, 11)
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