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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 Julia notebook syntax for Installing packages.

] 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’

D cont oe Sing +
L 0 N
Julia 193 @

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 backspace, or control-C).

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

using Pkg I
Pkg.add("Csv")

# 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
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errorparsiigata.x, gata.y, oatd.sigma_y/

# You can plot multiple things on the same plot using these commands ending with "!™.
# The "!" is a common thing in Julia that means "this function modifies the state",
scatter!(data.x, data.y, markersize=10, color=:maroon)

o

W/ --- /dlang [ FittingAModel2024 /

.— Name - Last Modified f
[ data.csv 3 days ago
* [ LICENSE 3 days ago ' Data
[A] Notes-from-cla... 10 minutes ago
f
* [A] old.ipynb 2 days ago 500 - *
M README.md 3 days ago
o [A] Untitled.ipynk 2 days ago + +
400 4
> * +
a00- t
200 4
+ L3
T T T
50 100 150 200
X
This is a pratty typical kind of setup for a model-fitting task. But if you think about it a bit, there are lot of really strong assumptions built in:
« no uncertainties on the x values (maybe we can measure X so well compared to y that the X uncertainties are irrelevant -- this does actually happen a lot in
astrophysics)
+ the measurements on y are distributed according to a Gaussian probability distribution with the given standard deviations
= the data points are independent -- if one data point is high or low, it has no effect on whether another data point is high or low
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A "forward model" or "generative model"
Now we can set up our model-fitting problem.

For our model, we're just going to use a lincar model:

Ypred = f(x, parameters)
Ypred = b+ mx

That is, our parameters are b and m .

We're assuming our measurements y are drawn from a Gaussian probability distribution with standard deviation sigma_y . That means that if you look at a single data
point x[i] , y[il, sigma_y[i] , it has probability

) 1 Vprea(Xi, b, m) — ;)
P(yilx) = exXp— e

2
\2ray, 2oy,

And that probability, the probability for a data value given a model and parameters, is called a likelihood. We would say P(y;|x;) as "the likelihood of y; given x;". Note that |
wrote the (simple linear) model's predicted value for y as y,,,,_.d(x,-, 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 more
coffee mugs can we sell if we spend $1 more on advertisements?

Now, that likelihood above was the likelihood for a single data value. And notice that the x; and y; values are fixed -- we've taken the measurements, those are constants.
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 points.

Since we said that our data points are (statistically) independent, that means that the likelihood 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 £, 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.

" T i b, — 1_2
Liylx) = H \/2—1 .,xp,((—‘.vrnd(x bom) — v)

V52
}TG'},_'I "UJ‘J

About Julia's "Optim" optimization package
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We want to use the "Optim.optimize" function. This takes a function and an initial guess, and finds a local minimum of the function. It assumes the function takes a single
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using Optim
argument, a vector of numbers, and returns a scalar.
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[9]: x_grid = LinRange(-10, +1@, 100);

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

:
[18] Data

0.5+

wl / N

T
-10 -5

-

(=1
[
-
(=]

using Optim
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We want to use the "Optim.optimize" function. This takes a function and an initial guess, and finds a local minimum of the function. It assumes the function takes a single

argument, a vector of numbers, and returns a scalar.
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Clearly, we could just rewrite our original my_func to return a scalar, but it often happens that you need that function the way it is for other reason

sense to write the little adapter function.

# Currently, if we give our function a vector, it returns a vector.
my_func([5.1)

1-element Vector{Float64}:
-0.1917848549326277

# Here's a little adapter functien where 1Ff you give it a vector, 1t returns a scalar.
function my_func_adapter(x)

v = my_func(x)

sum(v) 1
end;

# Now we're ready to optimize! [Let's give it an initial guess at +1.
opt = optimize(my_func_adapter, [+1.1)

* Status: success

* Candidate solution
Final objective value: ~2.172336e-01

* Found with
Algorithm: Nelder-Mead

# Convergence measures
VIE(yi=¥)3)/n < 1.0c-08

* Work counters
Seconds run: @ (vs limit Inf)
Iterations: 11
f(x) calls: 25
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5, and then it makes

The optimize function doesn't just return the result, it gives back a bunch of metrics. To get the actual best value, you need to call the minimizer function...

x_opt = Optim.minimizer(opt)

Julia 1.9.3 | Idle

1-element Vector{Float&4}:
4.493505859374998
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opt = optimize(xi -> sum{my_func(xi)), [1.1);
x_opt = Optim.minimizer(opt)

1-element Vector{Float64}:
4.493505859374998
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You can make multi-line anonymous functions using begin and end ... but you probably don't want to make giant anonymous functions like this, because it just gets hard

to read. For example, let's save all the x wvalues that the optimizer calls.

[20]:

all_x_vals = Vector{Float64}()
opt = optimize(xi -=
# Here's a multi-line anonymous function...
begin
# Save the xi1 value to the all_x_vals list...
append!(all_x_vals, xi);
sum(my_func(xi)) I
end, [1.]);
x_opt = Optim.minimizer(opt)

[28]:

1-element Vector{Float64}:
4.493505859374998

And here are all the times the optimizer called our function!

all_x_vals

25-element Vector{Float&4}:
1.8

1.525

2.05
3.9999999999999996
4.674999999999999
7.8249999999999975
6.249999999999998
5.068749999999999
4.281249999999999
4.576562499999999
4.478124999999999
4.281249999999998
4 _370AR740000000R
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append!(all_x_vals, xi);
Name - Last Modified sum(my_fune(x1))
end, [1.]1);
[ data.csv 3 days ago x_opt = Optim.minimizer(opt)

[ LICENSE 3 days ago
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[A] Notes-from-cla... 17 minutes ago 4.493505859374098
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® [A] old.ipynb 2 days ago
M README.md 3 days ago [2 all_x_vals
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1.0
1.525
2.85
3.0999999999999996
4.674999999999999
7.8249999999999975
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5.068749999999999
4.281249999999999
4.576562499999999
4.478124999999999
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[1:
[1]
[1]:
[ ]:|function likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b +m#* x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 * p1) * sigma_y) #* exp(-08.5 # chi*2)
return prod(like)
ond;|
Simple (00 1 [ 3 ® Julia19.3]Idle Mode: Edit @ Ln7 Col5 Notes-from-class.ipynb

Pirsa: 24010022

Page 11/65



~

-]

B E E m m & -0 = L @ @ w O & 3 [vf o] ] < & s Measure ¥ 24 ¥ [aatr ¥ oo Q) asu ® How B Dec ¥ Dec D haat D cont oo Sing +
< @] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024/Notas -from-cla 120% 1% Q saarch L 0 9
: File Edit View Run Kernel Tabs Settings Help
B + (&) M Terminal 1 X | |W Notes-from-class.lpynb X
B+ X MO » m ¢ » Code ~ Julia193 O
Filter files by name Q
o ™/ - /dlang / FittingAModel2024 | «[26]: [ function likelihood(params, x, y, sigma_y)
(b,m) = params
— Name - Last Modified y_pred = b+ m .% X
= chi = (y_pred - y) / sigma_y
B data.csy 3 days ago like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
* [ LICENSE 3 days ago return prod(like)
[A] Notes-from-cla... 23 minutes ago end;
® [ Notes-from-cla... seconds ago likelihood([58, 2.1, data.x, data.y, data.sigma_y)
* [A] old.ipynb 2 days ago
M README.md 3d MethodError: no method matching +(::Float64, ::Vector{Float64})
M . 2y 2go For element-wise addition, use broadcasting with dot syntax: scalar .+ array
o [W] Untitled.ipynb 2 days ago
Closest candidates are:
+(::Any, 1:Any, ::Any, iAny...)
@ Base operators.jl:578
+(::T, ::T) where T<:Union{Floatl6, Float32, Float64}
@ Base float.jl:408
+(::Union{Floatl16, Float32, Float64}, ::BigFloat)
@ Base mpfr.jl:423
Stacktrace:
[1] likelihood(params::Vector{Float64}, x::Vector{Int64}, y::Vector{Int64}, sigma_y::Vector{Int64})
@ Main ./In[26]:3
[2] top-level scope
@ Inf[27]:1
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[40]: function likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b .+ m .*% x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 % pi) * sigma_y) #* exp(-08.5 % chi*2)
return prod(like)
end;

[21]: lkelihood([50, 2.], data.x, data.y, data.sigma_y)

[31]: 9.917447645408288e-51
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W/ - [dlang [ FittingAModel2024 /

.— Name - Last Modified
i [ data.csv 3 days ago

™ LICENSE 3 days ago
‘ [A] Notes-from-cla... 26 minutes ago

® [m] Notes-from-cla... a minute ago

© [ old.ipynb
M README.md
o [H] Untitled.ipynb

Simple 1 3 @&

Pirsa: 24010022

2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

™ Terminal 1
B + X

X | W Notes-from-class.lpynb @
T 1 » m C » Code v

function likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
return prod(like)
end;

likelihood([50, 2.], data.x, data.y, data.sigma_y)

9.917447645408288e-51

optimize(likelihood, [5@., 2.])
MethodError: no method matching likelihood(::Vector{Float64})

Closest candidates are:
likelihood(::Any, ::Any, ::Any, ::Any)
@ Main In[30]:1

Stacktrace:
[1]1 value!!(obj::NonDifferentiable{Float64, Vector{Float64}}, x::Vector{Float64})
@ NLSolversBase ~/.julia/packages/NLSolversBase/kavn7/src/interface.jl:9

’ Dacs

.'., haat

D cont o8 Sing +
L @ 9 =
Julia193 O

[2] initial_state(method::NelderMead{Optim.AffineSimplexer, Optim.AdaptiveParameters}, options::Optim.Options{Float64, Nothing}, d::NonDifferent

iable{Float&4, Vector{Float64}}, initial_x::Vector{Floates4})
@ Optim ~/.julia/packages/Optim/VBZEC/src/multivariate/solvers/zeroth_order/nelder_mead.j1:171

[3] optimize(d::NonDifferentiable{Float64, Vector{Float64}}, initial_x::Vector{Float64}, method::NelderMead{Optim.AffineSimplexer, Optim.Adaptiv

eParameters}, options::Optim.Options{Float64, Nothing})
@ Optim ~/.julia/packages/Optim/VBZEC/src/multivariate/optimize/optimize.jl:36

[4) optimize(f::Function, initial_x::Vector{Float64}; inplace::Bool, autodiff::Symbol, kwargs::Base.Pairs{Symbol, Union{}, Tuple{}, NamedTuple

{(), Tuple{}}})
@ Optim ~/.julia/packages/Optim/VBZEC/src/multivariate/optimize/interface.jl:91
[5] optimize(f::Function, initial_x::Vector{Float64})
@ Optim ~/.julia/packages/Optim/VBZEC/src/multivariate/optimize/interface.jl:83
[6] top-level scope
@ In[32]:1
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o} + & M Terminal 1 X [W Notes-from-class.ipynb @

Filter files by name Q

o

W/ - /dlang [ FittingAModel2024 /

.— Name - Last Modified
" M@ datacsv 3 days ago
[ LICENSE 3 days ago

‘ [A] Notes-from-cla... 26 minutes ago
* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago

Simple 1 3 @ Julia19.3|Ide

Pirsa: 24010022

B+ XD » m ¢ » Code v

function likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
return prod(like)
end;

likelihood([50, 2.], data.x, data.y, data.sigma_y)

9.917447645488288e-51

optimize(p -> likelihood(p, data.x, data.y, data.sigma_y), [50f, 2.1)
* Status: success

* Candidate solution
Final objective value: 5.723930e-160

* Found with
Algorithm: Nelder-Mead

* Convergence measures
VIE(yi-y)2)/n = 1.0e-08

* Work counters
Seconds run: 8 (vs Umit Inf)
Iterations: a
fix) calls: 4

[;9 How
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’ Dac
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_: File Edit View Run Kernal Tabs Halp

Fllter files by name

o

W/ - /dlang { FittingAl
— Name -
= FH data.csv

[ LICENSE

[A] Notes-from-cla...

o [W] Notes-from-cla... seconds ago

* [A] old.ipynb
M README.md
o [A] Untitled.ipynk

Simple 1 3 @&

Pirsa: 24010022

&

Q
Model2024 /

Last Modified
3 days ago
3 days ago

27 minutes ago

2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

X | |W Notes-from-class.lpynb @

B+ XD » m ¢ » Code v

function likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
return prod(like)
end;

likelihood([50, 2.], data.x, data.y, data.sigma_y)

9.917447645488288e-51

opt = optimize(p -> begin
println(p) I
likelihood(p, data.x, data.y, data.sigma_y)
end, [50., 2.])

[50.0, 2.0]
[75.025, 2.0]
[s@.0, 3.025]
[62.5125, 2.5125]

* Status: success

* Candidate solution
Final objective value: 5.723930e-160

* Found with
Algorithm: Nelder-Mead

* Convergence measures
V(E(yi=¥)%)/n < 1.0e-08

* Work counters
Seconds run: @ (vs limit Inf)
Iterations: 4]
f(x) calls: 4
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B Dec ¥ Dec D haat P cont oo Sing -+

Mode: Command &
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@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024 /Notas -from-class.lpynb 120% 1% Q saarch L 0 9
File Edit View Run Kernel Tabs Settings Help
t O‘ M Terminal 1 X [W Notes-from-class.ipynb @
B+ X MO » m C » Code - Juia 193 O
Filter files by name Q
™/ - /dlang /FittingAModel2024 | (40l function likelihood(params, x, y, sigma_y)
(b,m) = params
Name - Last Modified y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
B data.csy 3 days ago like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
‘ [ LICENSE 3 days ago return prod(like)
[A] Notes-from-cla... 28 minutes ago end;
® [ Notes-from-cla... seconds ago likelihood([58, 2.1, data.x, data.y, data.sigma_y)
* [A] old.ipynb 2 days ago
M README.md 3 days ago 9.917447645408288e-51
o [A] Untitled.ipynk 2 days ago opt = optimize(p -> begin
like = likelihood(p, data.x, data.y, data.sigma_y)
printlni(p, " == ", like)
like
end, [50., 2.])
[50.0, 2.0] -> 9,917447645408288e-51
[75.825, 2.0) —> 1.4956198301B6641e-51
[50.8, 3.825) -> 5.723930077785796e-160
[62.5125, 2.5125] -» 1.3336264645570079%e-83
# Status: success
* Candidate solution
Final objective value: 5.723930e-160
# Found with L3
Algorithm: Nelder-Mead
* Convergence measures
VIE(ys=¥)*)/n = 1.0e-088
* Work counters
Seconds run: @ (vs limit Inf)
Iterations: ']
fix) calls: 4
| o
Simple 1 3 @ Julia19.3|Ide

Mode: Command & Ln1, Col1 Notes-from-class.ipynb

Pirsa: 24010022 Page 17/65
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E.' E ] N T Z 0 =« @@ lF QO & 8 & & ® < @& st Measure ¥ [2ac ¥ [eats ¥ oo ) day @ How: I Dec W Dec D haat P contc g Sing e
Q G https

File Edit View Run Kernel Tabs Settings Help

mmetry. pl.localjusar/dlang/lab/werkspacesfauto-wltreafhoma/dlang/FittingAModal2024/Natas-from-class.ipynb 120% Y Q, Search 4 @ ;ﬁ =

)+ 1
Q

L & @ Terminal 1 X [W Notes-from-class.ipynb @
B + X MO » m ¢ » Code v Julia 1.8.3 O
Fliter files by name Q a prediction for the y value we should get. The function you use for y_model should be based on an understanding of what the quantities x and y are. We're going to
™/ - /dlang / FittingAModel2024 | use a really simple model for today, but we will use more complicated ones in future lectures.
Name - Last Modified
[ data.csv 3 days ago Ilove data
[ LICENSE 3 days ago Maybe Imagine that we are selling coffee mugs with "l love data" printed on them, and we can spend some money on advertisements, and we want to know how effective
- otes-Trom-cia... Y minutes ago our advertisements are. So on different wee 5, We spenda a di orent amount o money on a vertisements ( x , ana we measure how many cotree mugs we sell per aay .
[A] Notes-f | 29 minut d I S diff k: d a diff f o I (x) d hi ffi 1 day (y)
Even If we spend the same amount of money on advertisements every day, there Is still some varlation in how many mugs we sell, so maybe we count how many we sell
e W] old.ipynb 2 days ago every day for a week, and then report the mean and the standard deviation as our measurement and uncertainty.
(1]
‘_ README.md 3 days ago We don't really have a good physical madel for how we should expect y to depend on x , but as a first shot, you probably hope that if you spend more on ads, you reach
* & Untitled.ipynb 2 days ago more peaple and some of them want to buy a mug, so you sell more. That would produce a linear relationship, y = b + 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 problem.
For our model, we're just going to use a inear model:
Ypred = f(x, parameters) X
Yored = b+ mx
That is, our parameters are b and m.
We're assuming our measurements y are drawn from a Gaussian probability distribution with standard deviation sigma_y . That means that if you look at a single data
point x[i] , y[il , sigma_y[i] , it has probability
. 1 (.Vprcd'(xi: b! m) - yi)j
Py |x) = exXp— 7
2r a}'.f 20)’.1
And that probability, the probability for a data value given a model and parameters, is called a likelihood. We would say P(y;|x;) as "the likelihood of y; given x;". Note that |
wrote the (simple linear) model's predicted value for y as yp.q(x;, 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 parameaters. In this little example, we probably care most about m --- how many more
coffee mugs can we sell if we spend $1 more on advertisements?
Simple 1 3 @  Julia19.3|Idle Mode: Edit @ Ln 7,Col2  Notes-from-class.ipynb

Pirsa: 24010022 Page 18/65
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[&] O G https:jfsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/home/dlang/FittingAModel 2024 /Notas -from-class.pynb 120% €¢  Q Search L 0 9 =
File Edit View Run Kernel Tabs Settings Help
B t & M Terminal 1 X [W Notes-from-class.ipynb @ p¢
Y B+ X MO » m ¢ » Code v Juliz 193 O
Fllter tiles by name retirn prodllikc] :
™/ - /dlang / FittingAModel2024 ond;
Name - Last Modified (311 likelihood([5@, 2.], data.x, data.y, data.sigma_y)
[ data.csv 3 days ago
31 9.917447645408288e-51
[ LICENSE 3 days ago
[®] Notes-from-cla... 29 minutes ago [15]: opt = optimize(p -> begin 1

like = likelihood(p, data.x, data.y, data.sigma_y)

println(p, " > ", like)

* [A] old.ipynb 2 days ago like
M README.md 3 days ago end, [50., 2.1)
o [ Untitled.ipynb 2 days ago [58.0, 2.0] -> 9.917447645488288e-51

[75.825, 2.@) -> 1.495619830186641e-51
[s@.0, 3.825] -> 5.723930077785796e-160
[62.5125, 2.5125] -» 1,3336264645576079e-83

* Status: success

+ Candidate solution
Final objective value: 5.723930e-160

* Found with
Algorithm: Nelder-Mead

* Convergence measures
VIE(ys=¥)*)/n = 1.0e-088

* Work counters
Seconds run: @ (vs limit Inf)
Iterations: ‘]
f(x) calls: 4

[ 1:|f = Figure()

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

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

# You can plot multiple things on the same plot using these commands ending with "!".
# The "!" is a common thing in Julia that means "this function modifies the state",
scatter! (data.x, data.y, markersize=10, color=:maroon)

f

Simple 13 @ Julial93|idle Mode: Edit @ Ln7 Col2 Notes-from-class.ipynb
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B E E m m & -0 = L @ @ w O & 3 [vf o] ] < & s Measure ¥ [ao ¥ [aatr ¥ oo Q) asu ® How B Dec ¥ Dec D haat D cont oo Sing + e
« [&] O G https:jjsymmaetry.pl.localjusarfdlang/labjwerkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-cla 1209 €¢ Q Search L O 9 =
: File Edit View Run Kernel Tabs Settings Help
[ t G M Terminal 1 X [W Notes-from-class.ipynb @ °¢
B+ XD » m ¢ » Code v Juliz 193 O
Filter files by name Q
0 0.9174476454082880-51
W/ --- /dlang [ FittingAModel2024 /
.— Name ~ Last Modified opt = optimize(p —> begin
— like = likelihood(p, data.x, data.y, data.sigma_y)
[l data.csv 3 days ago println(p, " -> ", like)
™ LICENSE 3 days 8go Like
» end, [50., 2.1)
[A] Notes-from-cla... 30 minutes ago
[50.08, 2.0] - 9.917447645408288e-51
L 5= -cla... saconds ) i ) :
¢ B Notes-from-cla secords ago [75.025, 2.0] —> 1.495619830186641e-51
* [A] old.ipynb 2 days ago [50.0, 3.025] —= 5.723930077785796e-160
M README.md 3 days ago [62.5125, 2.5125] -> 1.333626464557007%e-83
o [ Untitled.ipynb 2 days ago * Status: success
* Candidate solution
Final objective value: 5.723930e-160
* Found with
Algorithm: Melder-Mead
4 Convergence measures
VIE(y:-¥)2)/n = 1.0e-08
* Work counters
Seconds run: 8 (vs limit Inf)
Iterations: [
f(x) calls: 4
[ 1:|b_opt, m_opt = Optim.minimizer(opt)
x_grid = LinRange(506, 380, 50)
f = Figurel()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
errorbars!(data.x, data.y, data.sigma_y)
# You caen plot multiple things on the same plot using these commands ending with "!™.
# The "!" is a common thing in Julia that means "this function modifies the state".
scatter!(data.x, data.y, markersize=10, color=:maroon)
lines!(x_grid,
f
Simple 1 3 @ Julia19.3|Ide Mode: Edit @ Ln 11, Col 16 Notes-from-class.ipynb

Pirsa: 24010022
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« [&] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-cla 120 € Q Search L 0 9 =
: File Edit View Run Kernel Tabs Settings Help
B t c M Terminal 1 X [W Notes-from-class.ipynb @ °¢
a B+ XD » m ¢ » Code v Juliz 193 O
Fliter files by n -
o fter TTes Dy name V(Zly:i-§)?)/n = 1.0e-08
/.- /dlang / FittingAModel2024 |
* Work counters
.— Name - Last Modified Seconds run: @ (vs limit Inf)
= Iterations: ]
[ data.csv 3 days ago fix) calls: 4
» [ LICENSE 3 days ago
B ~ b_opt, m_opt = Optim.minimizer(opt)
[A] Notes-from-cla... 30 minutes ago x_grid = LinRange(50, 380, 50)
o [W] Notes-from-cla... seconds ago
B = Figure()
e A old. b 2d
B oid.ipyn ays age Axis(F(1,1], title="Data", xlabel="X", ylabel="Y")
M README.md 3 days ago errorbars!(data.x, data.y, data.sigma_y)
[ Untitled.ipynb 2 days ago # You can plot multiple things on the same plot using these commands ending with “I“.
# The "' is a common thing in Julia that means "this function modifies the state".
scatter!(data.x, data.y, markersize=18, color=:maroon)
lines!(x_grid, b_opt + m_opt # x_grid)
MethodError: no method matching +(::Float64, ::LinRange{Float64, Int64})
For element-wise addition, use broadcasting with dot syntax: scalar .+ array
Closest candidates are:
+(::Any, ::Any, ::Any, ::Any...)
@ Base operators.jl:578
+(::T, ::T) where T<:Union{Floatl6, Float32, Float64}
@ Base float.jl:408
+(::Union{Floatl16, Float32, Float64}, ::BigFloat)
@ Base mpfr.jl:423
Stacktrace:
[1] top-level scope
@ In[37]:11
I [1: l|
A
Simple 1 3 @  Julia19.3|Idle Mode: Edit & Ln 1, Col1 Notes-from-class.ipynb

Pirsa: 24010022

Page 21/65



B B m m | 2| Z @© & s @ @ w O & &8 & & ® < @ s Messure ¥ avt ¥ et X poor Cdstne @ How B cece BDece D heat @ contc g Sing! > 4w
>y O Q G https:jsymmetry.pi.localjuser/dlang/labjwerkspaces/auto-w/tree/home/dlang/FittingAModel2024/Notas-from-class.ipynb 120% €y Q Search L @ 5 o=
File Edit View Run Kernel Tabs Settings Help
t [ B Terminal 1 X Notes-from-class.ipynb @ 0°
B+ X MO [ » m & » Code v Julia 193 O
Fllter files by name Q — o —
m/ - /dlang / FittingAModel2024 | [48]: b_opt, m_opt = Optim.minimizer(opt)
x_grid = LinRange(50, 300, 50)
Name - Last Modified
f = Figure()
[ data.csv 3 days ago Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
[ LICENSE 3 days ago errorbars!(data.x, data.y, data.sigma_y)
# You can plot multiple things on the same plot using these commands ending with "I".
La) - -cla...
(3] Notes-from-cla 30 minutes ago # The "!" is a common thing in Julia that means '"this function modifies the state".
Notes-from-cla... a minute ago scatter!(data.x, data.y, markersize=1@, color=:marcon)
&[] old.ipynb 2 days ago
= ad ys 29 lines!(x_grid, b_opt .+ m_opt .# x_grid)
M README.md 3 days ago
® [W] Untitled.ipynb 2 days ago f
[38]:
Data
750 4
>
¢
500 4 h + L3
o 1
b, ¢t ++
250 1
L]
T T T
100 200 300
X
Smple 00 1 B 3 ® Julia193]idle Mode: Command @& Ln1,Col1 Notes-from-class.ipynb
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Kernal Tabs Settings Help

&

Q

W/ - [dlang [ FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago
[®] Notes-from-cla... 32 minutes ago

o [W] Notes-from-cla... seconds ago

* [A] old.ipynb
M README.md
o [A] Untitled.ipynk

Simple 1 36

Pirsa: 24010022

2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

M Terminal 1
B+ XD

[58.0,

.825, 2.9] -= -117.92929901964586
[59.0
_025, 3.0250000000000004] - 448 0642987090020 7
[87.
[62.

[75

[/n

X | |W Notes-from-class.lpynb @
] » m & » Code -

750 A

250

T T T
100 200 300

= oplimize(p -> begin
loglike = log(likelihood(p, data_x, data.y, data.sigmo_y))
println(p, " -= ", loglike)
loglike

end, [50., 2.])

2.9] -» -115.137549414831493
. 3.825] -= -166.66895923304867

3750000080001, 3. 53/50000000000R5] = ~Inf
51250000000002, 4.5625%] -= -Int

[120.025000000000021, 5.275020000209001) -~ -Inf

[87.
SB2h, 4_050000000000RR1] = ~Inf
[68.
[93.,
[87.
[B1.
[78.
LBhhGh, 3, 9218750000000004] = —Inf

[15

99

51750000000001, 4.562500000000001] -= -Inf

JHH75000000001, 3.28125] = -L091.99971949815453

793749999999499, 4, 3P6250000000001]1 -~ -Int
5375, 4.0590000900808001] -~ -InT

28125, 1.7937500000000086] -= -Inf
15312500000002, 3_4093/50000000003] = ~Inf
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Fllter files by name

o

W/ - /dlang { FittingAl
— Name -
= FH data.csv

[ LICENSE

[A] Notes-from-cla...

&

Q
Model2024 |
Last Modified
3 days ago
3 days ago

33 minutes ago

* [A] Notes-from-cla... a minute ago

* [A] old.ipynb
M README.md
o [A] Untitled.ipynk

Simple 1 3@

Pirsa: 24010022

2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

M Terminal 1 X | |W Notes-from-class.lpynb @
B+ X T » m ¢ » Code v

[38]:

y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
like = 1 / (sqrt(2 * p1) * sigma_y) #* exp(-08.5 % chi*2)
return prod(like)
end;

likelihood([50, 2.], data.x, data.y, data.sigma_y)

9.917447645408288e-51

opt = optimize(p -> begin
like = likelihood(p, data.x, data.y, data.sigma_y)
println(p, " > ", like)
-like
end, [50., 2.])

[58.0, 2.0] -> 9.917447645488288e-51

[75.9825, 2.0] —> 1.495619830186641e-51

[s@.@, 3.825] -> 5.723930077785796e-160

[62.5125, 2.@] -» 1.626079193975151e-50 k

* Status: success

+ Candidate solution
Final objective value: ~1.626079¢-50

* Found with
Algorithm: Nelder-Mead

* Convergence measures
VIE(ys=¥)?*)/n = 1.0e-088

* Work counters
Seconds run: 8 (vs limit Inf)
Iterations: ]
fix) calls: 4

b_opt, m_opt = Optim.minimizer(opt)
x_grid = LinRange(506, 380, 58)

1 = Figure()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
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Tabs Settings Help
B Terminal 1 X [ Notes-from-class.ipynb @ 0°
B+ X 0O [ » m ¢ » Code v Julia 183 O
Q T Sumya e oarm o3 fewe w e
# Work counters
) Secands run: @ (vs limit Inf)
Last Modified Iterations: 0
3 days ago fix) calls: 4
3 days ago [41]: h_apt, m_opt = Optim.minimizer(opt)
33 minutes ago x_grid = LinRange(5@, 300, 50) :
2 minutes ago 1 = Figure()
2 days ago Axis(f[1,1], title="Dats", xlabel="X", ylabel="Y")
ag errorhars!(data.x, data.y, data.sigma_y)
2ys aga # You can plot multiple things on the same plot using these commands ending with “Iv.
2 days ago n The “!* is a common thing in Julia that means "this functien modifies the state”.
scatter!(data.x, data.y, markersize=18, color=:maroon)
Tines!(x_grid, b_opt .+ m_opt . x_grid)
1
[41]:
Data
600
+ et
500 4 * +w
> 400 4 t + I
i
300 _g.jf
;-’"";-
:""‘r‘;-
200 - =
A
Julia 1.9.3 | Idle Mode: Command & Ln 5, Col 20 Notes-from-class.ipynb
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B E E m m GL -0 = . @ @ w O & 3 [vf o] ] < & s Measure ¥ ao ¥ [aatr ¥ oo Q) asw ® How B Dec ¥ Dec D haat D cont oo Sing +
<« (@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/home/dlang/FittingAModel2024/Notas -from-cla 120% 1% Q saarch L 0 9
: File Edit View Run Kernel Tabs Settings Help
B t & & Terminal 1 X [W Notes-from-class.ipynb @
B+ XM » m ¢ » Code v Juliz 193 O
Filter files by name Q -
o /- /dlang | FittingAModel2024 /
[30]: | function likelihood(params, x, y, sigma_y)
— Name - Last Modified (b,m) = params
[ data.csv 3 days ago y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
» [ LICENSE 3 days ago like = 1 / (sqrt(2 * pi) * sigma_y) * exp(-0.5 % chi*2)
[A] Notes-from-cla... 34 minutes ago : return prod(like) I
end;
'
¢ [A] old.ipynb 2 days ago likelihood( [5@, 2.], data.x, data.y, data.sigma_y)
M README.md 3 days ago
9.917447645408288e-51
® [A] Untitled.ipynk 2 days ago
opt = optimize(p -> begin
like = likelihood(p, data.x, data.y, data.sigma_y)
println(p, " -> ", like)
-like
end, [50., 2.])
[58.0, 2.0] -> 9.917447645488288e-51
[75.825, 2.0) —> 1.495619830186641e-51
[58.@, 3.025] -> 5.723930077785796e-160
[62.5125, 2.8] -= 1.626079193975151e-50
* Status: success
+ Candidate solution
Final objective value: -1.626079%-50
* Found with
Algorithm: Nelder-Mead
* Convergence measures
V(E(ys-¥)?)/n = 1.0e-08
* Work counters
Seconds run: @ (vs limit Inf)
Iterations: ‘]
f(x) calls: 4
b_opt, m_opt = Optim.minimizer(opt)
Simple 1 3 @ Julia19.3|Idle Mode: Edit @ Ln7 Col5 Notes-from-class.ipynb
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File Edit View Run Kernel Tabs Settings Help
t & M Terminal 1 X [W Notes-from-class.ipynb @

B+ X MO » m ¢ » Code -
Filter files by name Q - :
W/ - [dlang [ FittingAModel2024 |
200 o

Name - Last Modified _4"*‘-
[ data.csv 3 days ago T T T
[™ LICENSE 3 days ago 100 L 300

[A] Notes-from-cla... 37 minutes ago

® [A] Notes-from-cla... a minute ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple 1 3 @ Julia19.3|Ide

Pirsa: 24010022

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
loglike = -8.5 % chi®2
return sum(loglike)
end;

opt = optimize(p => begin
loglike = log_likelihood(p, data.x, data.y, data.sigma_y)
printlni{p, " -= ", loglike)
~loglike
[5@., 2.1)

[58.8, 2.9] -» -1.1742166996679813

[75.025, 2.0] —= -1.5042450426542777

[50.0, 3.025] -> -238.7643085380973

[75.025, 0.9750000000000001] —> -234,65883889958826
[68.76875000000001, 1.4B75] -> -5B.87569518670464
[56.256249999999934, 2.5125] —> -6@.12843000595928
[65.640625, 1.74375] —> -14,186501110890584
[59.384375000000006, 2.25625] —> -15.212868520517853
[64.0765625, 1.871875] —> -3.3424985181404687
[60.94B843750000001, 2.128125] -> -3.8556822229540884
[63.29453125, 1.9359375] -> -0.6956458330546369
[38.26953125, 1.9359375] —= -10.744222640278434
[65.83613281250001, 1.983984375] -> 0.08838053470406568
[79.13066406250002, 1.919921875] -> -0.033482074070261165
[81.67226562500002, 1.96796B87499999998] —> -1.8228209029929654
[67.88896484375002, 1.9439453125) -> -0.001784606348120647
[54.59443359375001, 2.0080078125] —> -0.200852018976244308
[72.99660644531252, 1.941943359375] — 0.08413735977337135

end,

¥ noo Q) asw
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B EE »m m - Z Z 0O O s @ @ w O & 8 8 8 < & s Maasure ¥ 240 ¥ [watr
£ C, O & https:j{symmaetry.pl.localjuserfdlang/labfworkspacesfauto-w/trea/home/dlang/FittingAModal2024/Notas-from-class.ipy 120%
:, File Edit View Run Kernel Tabs Settings Help
e [ ] + c @ Terminal 1 X [W Notes-from-class.ipynb
B+§{|E]lf]bl0»(:odav
o Fllter fles by name 2 [-5.505876472787342e16, 3.2581454899718125e14] -> B.918626120838993626
™/ - /dlang / FittingAModel2024 / [-7.478771168966824e16, 4.425621365668391e14] —> 1.645528927540201e27
[-9.283682199037259¢16, 5.493691592361267e14] -> 2.535628131816912e27
. Name - Last Modified [-1.2610260167769568¢17, 7.462220138077502e14] -> 4.678354473077668e27
= M data.cev PER—— [-1.5653594045093312e17, 9.263136776124224e14] —> 7.208969111082236e27
: [-2.126267242181843e17, 1.25823528003755e15] -> 1.3300890798080412e28
» [™ LICENSE 3 days ago [-2.639416142062117e17, 1,561895157278461el5] -» 2.0495606196440046e28
- i . [-3.5851856546448346017, 2.121561667634272e15] —> 3.7815368004208775028
B Notes-from-cla..___37 minutes ago [-4,450426880049721e17, 2,633574933864872e15] —> 5.827044988732533e28
[-6.045127311686103e17, 3.577251393892233e15] -> 1.0751175081621093¢29
o[ old.ipynb 2 days ago [-7.5040845724149094e17, 4,440577781488955e15] -> 1.656669872418067e29
[-1.019293496513272e18, 6.031749032214658e15] —» 3.0566346897077213e29
¥ README.md 3 days ago [-1.2652876622173988018, 7.48743875847262e15] > 4.7100289621552025029
o [A Untitled.ipynb 2 days ago [-1.7186722105938565218, 1.8170377303891794c16] -> 8.69022739823538e29
[-2.13345297593851Be18, 1.262487494221422e16] —> 1.33908943599744676€30
[-2.897923098323472e18, 1.7148686716375214el6] —> 2.47069276B4418018e30
[-3.597301812404056e18, 2.128731498805235e16] -» 3.8071394449780547e30
[-4.886305970349448018, 2.89150979659712¢16] —> 7.02435330643395030
[-6.065556858879063e18, 3.5893407378454624e161 —> 1,0823965201361819¢31
[-8.238999181821666e18, 4.875492241573604el6] —> 1.9970730478876852e31
[-1.8227382053847642e19, 6.052133366533202e16] -> 3.0773294325669226e31
[-1.3892111531609727e19, 8.220765713981042e16] —= 5.677819130889146e31
[-1.7244804743081943¢19, 1.0204748158057526c17] > 8.749064007906193¢31
[-2.342405412944819219, 1.386136734013773e17] —> 1.6142439114848255¢32
[-2.987716647923625e19, 1.7206648812545168e17] —> 2.4874204303250833e32
[-3.949625012794355e19, 2.337221509803095e17] -> 4.589408971430789e32
[-4.902819272578201e19, 2.9012816724187635e17] —> 7.071911225735574e32
[-6.65962333226868154e19, 3.940884222929093c17] —> 1.3048012482689495¢33
[-8.266842932136352e19, 4.8919689987184154217] -> 2.0105940988042578¢33
[-1.1229061691732119¢20, 6.64488513107@737e17] -> 3.709641716561122e33
[-1.3939060011224578e20, B.248547844196735e17] -> 5.716260429630597e33
[-1.893377751043969e20, 1.1204211011393554e18] -» 1,0546772302328115€34
[-2.3503215869884993c20, 1.3908211919535199¢18] -> 1.6251730430699742034
[-3.192501213868408¢20, 1.8891875767838252¢18] —> 2.998521541861178e34
[-3.962972795739165e20, 2.345120164816107e18] -> 4.620481261197804e34
[-5.383006109022142e20, 3.1B5435990670624e18] -> B.525007631986606e34
[-6.682120571846581e20, 3.954202466315093e18] —» 1.3136353187805237e35
[-9.076505482247888e20, 5.371093148902961c18] —> 2.4237106268482072¢35
[-1.1267010377401623¢21, 6.667341562789759218] -> 3.734757600339128e35
[-1.539426495916823e21, 9.056418555792726e18] —> 6.890885361313277e35
[-1.8997764332393972e21, 1.1242075714025062¢19] -> 1.0618178526317161e36
[-7.58A5143444A7988721. 1.527A39557570228219] —> 1.9591A44778182757=3h
Simple 1 3 @  Julia19.3|Idle Saving completed
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(&) O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024/Notas -from-class.lpynb 120% 1% Q saarch
File Edit View Run Kernel Tabs Settings Help
+ I & Terminal 1 X [W Notes-from-class.ipynb X
B+ XXMM » m ¢ » Code v
Filter files by name Q e I
/- /dlang / FittingAModel2024 / 7__,-*";
Name - Last Madified 200 +,-—*" :
[ data.csv 3 days ago -
T T T
™ LICENSE 3 days ago 100 200 300
[A] Notes-from-cla... 38 minutes ago X
o [W] Notes-from-cla... seconds ago
¢ [A old.ipynb 2 days ago function log_likelihood(params, x, y, sigma_y)
¥ README.md 3 days ago (b,m) = params
. . y_pred = b .+ m .x x
® [A] Untitled.ipynk 2 days ago chi = (y_pred - y) / sigma_y
loglike = <0.5 % chi®2
return sum(loglike)
end;
opt = optimize(p -> begin
loglike = log_likelihood(p, data.x, data.y, data.sigma_y)
printlni{p, " -> ", loglike)
~loglike
end, [50., 2.])
[50.0, 2.0] —> -1,1742166996679013
[75.825, 2.0] —> -1.5042450426542777
[58.8, 3.825] -> -238.7643085380973
[75.625, 0.9750000000000001] -> -234.65883889958826
[68.76875000000001, 1.4875] -» -58.07569518670464
[56.256249999999994, 2.5125] -> -60.12843000595928
[65.640625, 1.74375] -> -14.186501110890584
[59.384375000000006, 2.25625] -> -15.212868520517853
[64.0765625, 1.871875] -» -3.3424985181404687 N
[60.94843750000001, 2.128125] -» -3.8556822229540884
[63.29453125, 1.9359375] —> -B.6956458330546369
[38.26953125, 1.9359375] -> -10.744222640278434
[65.83613281250001, 1.983984375] -> 0.08B838053470406568
[79.13066406250002, 1.919921875] -> -0,033482074070261165
[81.67226562500002, 1.9679687499999998] —> -1.8228209029929654
[67.88896484375002, 1.9439453125] —>= -0.001784606348120647
[54.59443359375001, 2.0080078125] -> -0.20852018976244308
Simple 1 3 @ Julia19.3|Idle

Pirsa: 24010022

(;9 How

’v Dac ’ Dac 9 haat:

Mode: Command &

P cont o8 Sing + ~
L @ g =
b
Julia19.3 O
Ln1, Col1 Notes-from-class.ipynb

Page 29/65



L+ A

o

iii

~

%

E B m m = -~ O = L @ @ w O & 3 [vf o] ] < & s Measure ¥ ao ¥ [aatr ¥ oo Q) asw ® How B Dec B Dec D haat D cont oo Sing +
@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/nomae/dlang/FittingAModel 2024 /Notas -from-class.Ipynb 120% 1% Q saarch L 0 9
File Edit View Run Kernel Tabs Settings Help
+ (&) M Terminal 1 X | |W Notes-from-class.lpynb X
B+ X MO » m ¢ » Code v Juliz 193 O
Fllter tiles by name Q I/+/ I T
m/ - /dlang [ FittingAModel2024 / 300 J_,-*"'r T
Name - Last Modified - ]
[ data.csv 3 days ago 200
[ LICENSE 3 days ago
" Notes-from-cla... 41 minut ' ’ !
[A] Notes-from-cla minutes ago 100 200 300
Notes-from-cla... seconds ago X
* [A] old.ipynb 2 days ago
M README.md 3d . o )
& SAEONE function log_likelihood(params, x, y, sigma_y)
® [A] Untitled.ipynk 2 days ago (b,m) = params
y_pred = b .+ m . x
chi = (y_pred - y) / sigma_y
loglike = -8.5 * chi~2
return sum(loglike)
end;
[50]: |opt = optimize(p -> begin
loglike = log_likelihood(p, data.x, data.y, data.sigma_y)
printlnip, " -> ", loglike)
~loglike
end, [50., 2.1)
[58.9, 2.0] -> -1.1742166996679013
[75.025, 2.0] — -1.5042450426542777
[50.0, 3.025] -> -238.7643085380973
[75.025, ©.9750000000000001] —> -234,65883889958826
[68.76875000000001, 1.4875] -> -58.07569518670464
[56.256249999999994, 2,5125] —> -60.12843000595928
[65.640625, 1.74375] -» -14.186501110890584
[59.384375000000006, 2.25625] —> -15.212868520517853
[64.0765625, 1.871875] -> -3,3424985181404687
[6@.94843750000001, 2.128125] -> -3.8556822229540884
[63.29453125, 1.9359375] -> -0.6956458330546369
[38.26953125, 1.9359375] -> -10.744222640278434
[65.83613281250001, 1.983984375] -> 0.08838053470406568
[79.13066406250002, 1.919921875] -» -0.033482074070261165
[B1.67226562500002, 1.9679687499999998] —> -1.8228209029929654
fes nannnecanasIenns 1 _AAINAEaE] - N _ANIINALACIANIIRE AT
Simple 1 3 @ Julia19.3|Ide Mode: Edit @& Ln 2,Col1 Notes-from-class.ipynb
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(@] O G https:jjsymmetry. pl.localjusarfdlang/labjwerkspaces/auto-w/tree/homa/dlang/FittingAModal2024/Notas-from-class-1.ipynb 120%
File Edit View Run Kernal Tabs Settings
+ c X [W Notes-from-class.ipynb  ® [ Notes-from-class-1ipynb X
a B+ X DO » = & » Markdown v

Fllter files by name Iterations: 2

m/ - ) dlang [ FittingAModel2024 / fix) calls: 4
Name - Last Madified function log_likelihood(params, x, y, sigma_y)

(b,m) = params
[ data.csv 3 days ago y_pred = b .+ m % x
[ LICENSE 3 days ago chi_sq = ((y_pred .= y) ./ sigma_y) ."2

® [A] Notes-from-cla... 43 minutes ago

o [M] Notes-from-cla... 2 minutes ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [A] Untitled.ipynk 2 days ago
Simple 1 4 @ Julia1.9.3|Idle

Pirsa: 24010022

loglike = =<8.5 # sum(chi_sq)
return loglike
end;

opt = optimize(p ->
begin
1 = log_likelihood(p, data.x, data.y, data.sigma_y)
printin("Params ", p, ", loglike ", 1)
-1
end, [50., 2.])

Params [50.@, 2.0], loglike -22.22783191692257

Params [75.025, 2.@], loglike -11.892462193008996

Params [50.0, 3.025], loglike -439,3580772520234

Params [75.025, 0.9750000000000001], loglike -609.0674442776753

Params [56.25625, 2.5125], loglike -99.12473826493135

Params [68.76875000000001, 1.4874999999999998], loglike -183.97942177775724
Params [59.3B4375, 2.25625], loglike -24.67323895726139

Params [65.640625, 1.74375], loglike -67.1005807136744

Params [6@.948437500000004, 2.128125], loglike -11.363781849895542

Params [85.97343750000002, 2.128125], loglike -32.13844493413061

Params [58.993359375000004, 2.03203125], loglike -12.738784813959064
Params [76.988@78125, 2.096@937499999996], loglike -17.694411322563088
Params [63.49003906250001, 2.048046875], loglike -10,986086351793709

Params [49.41347656250001, 2.1761718749999996], loglike -10.003424586395516
Params [36.60771484375001, 2.2642578124999995]1, loglike -10.1967171179768
Params [51.955087812500001, 2.096@937499999996], loglike -10.819511003278567
Params [37.87851562500001, 2.2242187499999995], loglike -9.3B2867815595615
Params [25.072753906250014, 2.3123046874999993], loglike -9,719069882384602
Params [35.33691406250002, 2.3042968749999995]1, loglike -12.223088732568105
Params [47.800537109375014, 2.14814453125], loglike -9.729933889214474
Params [36.265576171875026, 2.1961914862499996], loglike -9.891218199082858
Params [39.55255126953127, 2.1911865234374996], loglike -9.557330298180856
Params [29.63052978515627, 2.2672607421874993], loglike -9.372574843856842
Params [20.545526123046898, 2.326818847656249], loglike -9.673226919756203
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File Edit View Run Kernal Tabs Settings
+ e X [W Notes-from-class.ipynb > | [%] Notes-from-class-T.ipynb X
B+ XD » m ¢ » Code v
Filter files by name Q

W/ --- /dlang [ FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

® [A] Notes-from-cla... 44 minutes ago

o [M] Notes-from-cla... saconds ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple 1 4 @ Julia1.9.3|Idle

Pirsa: 24010022

function lug_like‘.ihuod(params‘, x, y, sigma_y)
(b,m) = params
println("b ", b, ", m ", m);
y_pred = b .+ m .% x
chi = (y_pred - y) / sigma_y
loglike = -@.5 % chi~2
return sum(loglike)
end;

opt = optimize(p -» -log_likelihood(p, data.x, data.y, data.sigma_y), [50., 2.1)

b 50.2, m 2.0
b 75.025, m 2.0

b 50.08, m 3.025

b 75.025, m 0.9750000000000001

b 68.76875000000001, m 1.4875

b 56.256249999999994, m 2.5125

b 65.640625, m 1.74375

b 59.384375000000006, m 2.25625

b 64.0765625, m 1.871875

b 60.94843750000001, m 2.128125

b 63.29453125, m 1.9359375

b 38.26953125, m 1.9358375

b 65.83613281250001, m 1.983984375

b 79.13066406250002, m 1.919921875

b 81.67226562500002, m 1.9579687499999998
b 67.88896484375002, m 1.9439453125

b 54.59443359375001, m 2.0080078125

b 72.99660644531252, m 1.941943359375

b 70.94377441406252, m 1.9819824218749997

b 68.65266723632814, m 1.9534545898437499

b 61.49219368351563, m 1.99549560546875

b 55.739987182617185, m 2.022271728515625

b 64.30872802734376, m 1.9649658203125

b 65.45428161621095, m 1.9792207363281248
b 58.29380798339844, m 2.021270751953125

b 53.114378356933585, m 2.0551788330078127
b 62.255805996093756, m 2,0850048828125

b 61.6831192016616, m 1.9978729248046874
h
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Filter files by name Q
W/ --- /dlang [ FittingAModel2024 |
function log_likelihood(params, x, y, sigma_y)
Name - Last Modified (b,m) = params I
[ data.csv 3 days ago println("b ", b, ", m ", m);
y_pred = b .+ m .% x
™ LICENSE 3 days ago

o [A] Notes-from-cla... 44 minutes ago

o [m] Notes-from-cla... saconds ago

® [ old.ipynb 2 days ago

M README.md 3 days ago

e [W] Untitled.ipynb 2 days ago
Simple i 4 @ Julia1.9.3]Idle

Pirsa: 24010022

chi = (y_pred - y) / sigma_y
loglike = -@.5 * chi*2
@show loglike
return sum(loglike)

end;

opt = optimize(p -» <log_likelihood(p, data.x, data.y, data.sigma_y), [50., 2.1)

b 50.0, m 2.0

loglike = [-8.009869189957493215 -0.007049421398209441 -0.012688958516776995 -0.006579459971662140 -0.014098842796418883 -0.007519382824756734 -
8.006579459971662146 -0.0117490356636824 -0.024437994180459388 -0.007519382824756734 -0.015978688502608064 -0.014568804222966176 -0.0197383799149
8643 -0.012218997090229694 -0.007519382824756734 -0.010339151384040514; -0.0017713930692936546 -0.0012652807637811815 -0.,0022775053748061262 -0.0
011809287128624359 -0.002530561527562363 -0.0013496328146999268 -0.0011809287128624359 -0.002108801272968636 -0.004386306647774762 -0.00134963281
46999268 -0.0028679697312373443 -0.002614913578481108 -0.003542786138587309 -0,002193153323887381 -0.0013496328146999268 -0.0018557451202123993;
~B.0022775053748061262 -0.0016267895534320468 -0.0029282211961793067 -0.0015183360165374181 -0.0032535791068658937 —0.9017352421903284775 -0.0015
183369165374181 -0.0027113159223882462 -0.005639537118567552 -0.0017352421903284775 -0.0036873896544480146 -0.003362031743761425 -0.0045550107496
122524 -0.002819768559283776 -0.0017352421903284775 -0.0023859580117016567; -0.01265280763781181 -0.009037719741294154 -0.016267895534329474 -0.0
28435205091874542 -0.01B07543948258831 -0.009640234390713761 -0.008435205091874542 -0.015062866235490257 -0.03133076176981973 -0.0096402343907137
61 -0.020485498080266746 -0.018677954132007922 -0.02530561527562362 -0.015665380884909864 -0.009640234390713761 -0.013255322287231426; -0.0161955
9377639912 -0.011568281268856517 -0.02082290628394174 -0.010797062517599418 -0.023136562537713033 -0.012339500020113614 -0.010797062517599418 -0,
819280468781427525 -0.040103375065369255 -0.012339500020113614 -0.026221437542741442 -0.923907781288970135 -0.03239118755279824 -0.02005168753268
4628 -0.012339500020113614 -0.01696681252765623; -0.01265280763781181 -0.009037719741294154 -0.016267895534329474 -0.008435205091874542 -0.018075
43948258831 -0.009640234390713761 -0.008435205091874542 -0.015062866235490257 -0.03133076176981973 -0.0809640234390713761 -0.020485498080266746 -
0.018677954132007922 -0.02530561527562362 -0,015665380884909864 -0.009640234398713761 -0.013255322287231426; -0.003289729985831072 -0.00234980713
27364804 -0.0042206528389256655 -0.0021931533238873815 -0.004699614265472961 -0.0025064609415855785 ~0.0021931533238873815 -0.003916345221227468
-0.008145998060153132 -0.0025064609415855785 -0.0053262295008069354 -0.004856268074322059 -0.006579459971662144 -0.004072999030076566 0. A02506460
9415855785 -0.00344638379468017; 0.0025305615275623625 0.0018075439482588300 0.003253579106865895 0.0016870410183749086 0.0036150878965176612 0.0
21928046878142753 0.0016870410183749086 0.003012573247098052 0.006266152353963949 0.001928046878142753 0.00409709961605335 0.003735590826401584
0.005061123055124725 0.0031330761769819745 0.001928046878142753 0.0026510644574462856; 0.01189363917954311 0.008495456556816505 0.015291821802269
71 9.007929092786362073 0.01699091311363301 0.009061820327270938 0.007929092786362073 0.014150094261360841 0.029450916063630553 0.009061820327270
938 0.019256368195450745 0.017557276884087440 0.02378727835908622 0.014725458031815276 0.009061820327270938 0.012460002949997545; 0.0002530561527
5623625 0.00018075439482588307 0.0003253579106865897 0.0001687041018374909 0.00036150878965176614 0.00019280468781427521 0.0001687041018374909 @.
2003012573247098051 0.0006266152353963946 0.00019280468781427521 0.00040970996160533504 0.00037355908264015637 0.0005061123055124725 0.0003133876
176981973 0.00019280468781427521 0.0002651064457446286; -0.0045550107496122524 -0.0032535791068658937 -0.005856442392358613 -0.003036673833074836
3 -0.006507158213731787 -0.003470484380656955 -0.00303606738330748363 -0.0054226318447764925 -0.011279074237135103 -0.0034704843800656955 -0.007374
17030280AA20Q -0 ADATIANRIAATEIZIAG A ARATIANAZ1A0G224A608 -0 ABSAIAKRITIIARATERD 0 BAIATAARAIAARKAARE A BAATTI01AAIIAANA12. A ARIILARCINAAALER A A
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File Edit View Run Kernel Tabs Settings Help
i (& @ Terminal 1 X [W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X
a B + X O » m C » Code ~ Julia 1.8.3 O
Filt lles by name
per i b 50.0, m 2.0
™/ - | dlang | FittingAModel2024 | loglike = [-2.@09869189957493215 -0.087049421398209441 -0.012688958516776995 -0.006579459971662146 -0.0814098842796418883 —0.007519382824756734 -
0.006579459971662146 -0.0117490356636824 -0.024437994180459388 -0.007519382824756734 -0.015978688502608064 -0.014568804222966176 -0.0197383799149
Name - Last Modified 8643 -0.012218997090229694 -0.007519382824756734 -0,010339151384040514; -0.0017713930692936546 -0.0012652807637811815 -0.,0022775053748061262 -0.0 l
[ dat 3 days 011809287128624359 -0.002530561527562363 -0.0013496328146999268 -0.0011809287128624359 -0,002108801272968636 ~0.0043863060647774762 -0.00134963281
ata.csv 2y 290 46999268 -0.0028679697312373443 -0.002614913578481108 -0.003542786138587309 -0,002193153323887381 -0.0013496328146999268 -0.0018557451202123993;
[™ LICENSE 3 days ago -0.0022775053748061262 -0.0016267895534329468 -0.0029282211961793067 -0.0015183369165374181 -0.0032535791068658937 -0.0017352421903284775 -0.0015
o [ Notes-from-cla an hour ago 183369165374181 -0.00271131592238B2462 -0.005639537118567552 -0.0017352421983284775 -0.0036873896544480146 -0.003362031743761425 -0.0045550187496

© W] Notes-from-cla... a minute ago

® [ old.ipynb
M README.md
o [W] Untitled.ipynb

Simple 1TH s @

Pirsa: 24010022

2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

122524 -0.002819768559283776 -0.0017352421903284775 -0, 0023859580117016567; —0.01265280763781181 ~0.009037719741294154 -0,016267895534329474 -0, 9
08435205091874542 -0.01807543948258831 -0.009640234300713761 -0.008435205001874542 -0, #15062866235490257 -0.03133076176981073 -0.0096402343907137
61 -0.020485498080266746 -0.018677954132007922 -0.02530561527562362 -0.015665380884909864 ~0.009640234390713761 -0.013255322267231426; -0.0161955
9377639912 -0.011568281268856517 -0.02082290628394174 -0.010797062517599418 -8.023136562537713033 -0.012339500020113614 -0.010797062517599418 -0.
019280468781427525 -0.040103375065369255 -0.012339500020113614 -08.026221437542741442 -0.023987781288970135 -0.032391187552796824 -0.02005168753268
4628 -0.012339500020113614 -0.01696681252765623; -0.01265280763781181 -0.089037719741294154 -0.016267895534320474 -0.008435205091874542 -0.018075
43948258831 -0.009640234390713761 -0.008435205091874542 -0.015062866235490257 -0.03133076176981973 -0.009640234390713761 -0.020485408080266746 ~
0.918677954132007922 -.02530561527562362 -0.@15665350854900864 ~0.009640234390713761 -0.013255322287231426; -0,003289729985831072 -0, 00234980713
27364804 -0.0042296528389256655 -0.0021931533238873815 -0.004699614265472961 -0.0025064609415855785 -0.0021931533238873815 -0.003916345221227468
-0.008145998060153132 -0.0025064609415855785 -0.005326229500869354 -0.004856268074322059 -0,006579459971662144 -08.004072999030076566 -0.002506460
9415855785 -2,00344638379468017; ©.0025305615275623625 0,0018075439482588306 0,003253579106865805 0,0016870410183740086 0,0036150878965176612 0.0
01928046878142753 0.0016870410183749086 0.003012573247098052 0.006266152353963049 0.001928046878142753 0.00409709961605335 0.003735500826401584
0.905061123055124725 0,0031330761769819745 0.001928046878142753 0.0026510644574462856; 0.01189363917954311 0.008495456556816505 0.015291821802269
71 @.007929092786362073 0.01699091311363301 0.009061820327270938 0.007929092786362073 0.014159094261360841 8.029450916063630553 0.009061820327270
938 0.019256368195450745 @,0817557276884087446 0.02378727835908622 0.014725858031815276 0.009061820327270938 0.012460002949997545; 0.0002530561527
5623625 0.00818075439482588307 0.0003253579106865897 0.0001687041018374909 0.00036150878965176614 0.02019280460781427521 0.0001687041018374909 0.
0003012573247098051 0.0006266152353963946 0.00019280468781427521 0.00040970996160533504 0.00037355908264015837 0.0005061123055124725 0.0003133076
176981973 0.00019280468781427521 0.0002651064457446286; -0.0045550107496122524 -0.0032535791068656937 -0.005856442392358613 -0.003036673833074836
3 -0.006507158213731787 -0.003470484380656955 -0.0030366738330748363 -0.0054226318447764925 -0.011279074237135103 -0.003470484380656955 -0.007374
779308896029 -0.00672406348752285 -0.009110021499224505 -0.005639537118567552 -0.003470484380656955 -0.004771916023403313; 0.0083508530409558 0.0
0596489562025414 0.010736811052657457 0., 005567235360637197 0,01192979005850828 0,006362554697871083 0,005567235360637197 0,009941491715423571 0.0
20678302768081025 0.006362554697871083 0.013520428732976052 0.012327449727125222 0.0167017060819116 ©.010339151384040512 0.006362554697871083 0.0
08748512709572743; -0.00025305615275623625 -0.00018075439482588307 -0, 0003253579106865597 ~0.0001687041018374909 -0, 00036150878965176614 ~0.00019
2B0468781427521 -0.0001687041018374909 -0.0003012573247098051 -0.0006266152353963946 -0.00019280468781427521 -0.00040970996160533504 -0.000373559
08264015837 -0.0005061123055124725 -0.0003133076176981973 -0.00019280468781427521 -0.0002651064457446286; -8.008603909193712036 -0.00614564942408
0024 -0.011062168963344044 0. 00573593046247460 ~0,012291298848160048 —0,006555359385685357 ~0, 00573593946247460 ~0,010242749040133376 ~0,0213049
18003477415 -0.006555359385685357 -0.013930138694581385 -0.012701008809765388 ~0.01720781838742407 -0.010652459001738708 -0.006555359385685357 -
0.00901361915531737; -0.01189363917954311 -0.008495456556816505 -0.01529162180226971 -0.007929092786362073 -0.01699091311363301 -0.00906182032727
2938 -0.0079290927B86362073 -0.014159094261360841 -0.029450916063630553 -0.009061820327270938 -0.015256368195450745 -0.017557276834087446 -0.02378
727835908622 -0.014725458031815276 -0.009061820327270938 -0.012460002949997545; -0.0005061123055124725 -0.00036150878965176614 -0.000658715821373
1794 -0.0003374082036749818 -0,0007230175793035323 -0, 30038560937562855043 -0,0003374082036749818 -0, 9006025146434196102 -0, 0012532304707927892 -
©.00038560937562855043 -0.0008194199232106701 -0.0007471181652803167 -0.001012224611024945 -0,0006266152353963946 0. 00038560937562855043 -0, 0005
302128914892572]

b 75,025, m.2.0
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: File Edit View Run Kernel Tabs Settings Help
B t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
B+ XD » m ¢ » Code v
Filter files by name Q

o

W/ --- /dlang [ FittingAModel2024 /

.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

Notes-from-cla...

seconds ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
println("b ", b, ",
y_pred = b .+ m .% x
@show size(y_pred)
chi = (y_pred - y) / sigma_y
@show size(chi)
loglike = <0.5 % chi®2
@show size(loglike)
return sum(loglike)

end;

m'", m;

opt = optimize(p =» <log_likelihood(p, data.x, data.y, data.sigma_y), [50., 2.1)

b 50.0, m 2.0

sizely_pred) = (16,)

sizelchi) = (16, 16)
size(loglike) = (16, 16)

b 75.025, m 2.0

size(y_pred) = (16,)

size(chi) = (16, 16)
size(loglike) = (16, 16) &
b 50.8, m 3.825

size(y_pred) = (16,)

size(chi) = (16, 16)
size(loglike) = (16, 16)

b 75.025, m 0.9750000000000001
size(y_pred) = (16,)

size(chi) = (16, 16)
size(loglike) = (16, 16)

b 68.76875000000001, m 1.4875
size(y_pred) = (16,)

size(chi) = (16, 16)
size(loglike) = (16, 16)

b 56.256249999999934, m 2.5135
size(y_pred) = (16,)

sizelchi) = (16, 16)
size(loglike) = (16, 16)

b 65.640625, m 1.74375
size(y_pred) = (18,)
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o t le] X [ Notes-from-class.ipynb ~ ® [ Notes-from-class-1ipynb X

Filter files by name Q

o

W/ - [dlang [ FittingAModel2024 |

.— Name - Last Modified
[ data.csv 3 days ago
» [ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

® [W] Notes-from-cla... a minute ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple il 4 @  Julia1.9.3]Idle

Pirsa: 24010022

B+ XD » 8 ¢ » Code v

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
println("b ", b, ", m ", m);
y_pred = b .+ m .% x
@show size(y_pred)
@show size(y_pred - y)
chi = (y_pred .- y) ./ sigma_y
@show sizelchi)
loglike = -@8.5 # chi~2
@show size(loglike)
return sum(loglike)
end;

opt = optimize(p => =log_likelihood(p, data.x, data.y, data.sigma_y), [56., 2.1)

b 508.0, m 2.0
sizely_pred) = (16,)
size(y_pred - y) = (16,)
size(chi) = (16,) k

MethodError: no method matching ~(::Vector{Float64}, ::Int&d)

Closest candidates are:
~(::Union{AbstractChar, AbstractString}, ::Integer)
@ Base strings/basic.jl:733
~(::DualNumbers.Dual{T}, ::Integer) where T
@ DualNumbers ~/.julia/packages/DualNumbers/SknFX/src/dual,jl:283
~(::DualNumbers.Dual{T}, ::Number) where T
@ DualMumbers ~/.julla/packages/DualNumbers/5knFX/src/dual.jl:283

Stacktrace:

[1] literal_pow
@ ./intfuncs.j1:338 [inlined]

[2] log_likelihood(params::Vector{Float64}, x::Vector{Int&4}, y::Vector{Int64}, sigma_y::Vector{Int64})

@ Main ./In[59]:9

[31 (::var"#37#38") (p::Vector{Float64})
@ Main ./In[60]:1

[4] value!!(obj::NonDifferentiable{Float64, Vector{Float&4}}, x::Vector{Float64})
@ NLSolversBase ~/.iulia/packaces/NLSolversBase/kavn7/src/interface.il:9
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.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

® [W] Notes-from-cla... a minute ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

X | |W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X

B+ XD » m ¢ » Code v

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
println("b ", b, ", m ", m);
y_pred = b .+ m .% x
@show size(y_pred)
@show size(y_pred - y)
chi = (y_pred .- y) / sigma_y
@show sizelchi) 1
loglike = -8.5 % chi
@show size(loglike)
return sum(loglike)
end;

2

opt = optimize(p => =log_likelihood(p, data.x, data.y, data.sigma_y), [56., 2.1)

b 508.0, m 2.0
size(y_pred) = (186,)
size(y_pred - y) = (16,)
size(chi) = (18, 16)
size(loglike) = (16, 16)
b 75.025, m 2.0
size(y_pred) = (16,)
size(y_pred - y) = (16,)
size(chi) = (16, 16)
size(loglike) = (16, 16)
b 508.0, m 3.0825
sizely_pred) = (16,)
size(y_pred - y) = (16,)
size(chi) = (18, 16)
size(loglike) = (16, 16)
b 75.025, m 0.9756000000000001
size(y_pred) = (16,)
size(y_pred - y) = (16,)
size(chi) = (16, 16)
size(loglike) = (16, 16)
b 68.76875000000081, m 1.4875
sizely_pred) = (16,)
sizely_pred - y) = (18,)
size(chi) = (16, 16)
size(loglike) = (16, 16)
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:, File Edit View Run Kernel Tabs Settings

Filter files by name Q

o

W/ - [dlang [ FittingAModel2024 |

.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

® [A] Notes-from-cla... 2 minutes ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple il 4 @  Julia1.9.3]Idle

Pirsa: 24010022

X W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X

B+ XD » @ ¢ » Code v

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
println("b ", b, ", m ", m);
y_pred = b .+ m .% x
@show size(y_pred)
@show size(y_pred .- y)
chi = (y_pred .- y) ./ sigma_y
@show sizelchi)
loglike = -@8.5 # chi~2
@show size(loglike)
return sum(loglike)
end;

opt = optimize(p => =log_likelihood(p, data.x, data.y, data.sigma_y), [56., 2.1)

b 508.0, m 2.0

size(y_pred) = (186,)

size(y_pred .- y) = (186,)

size(chi) = (18,) ¥

MethodError: no method matching ~(::Vector{Float64}, ::Intéd)

Closest candidates are:
~(::Union{AbstractChar, AbstractString}, ::Integer)
@ Base strings/basic.jl:733
~(::DualNumbers.Dual{T}, ::Integer) where T
@ DualNumbers ~/.julia/packages/DualNumbers/SknFX/src/dual,jl:283
“~(::DualNumbers.Dual{T}, ::Number) where T
@ DualMumbers ~/.julia/packages/DualNumbers/5knFX/src/dual.jl:283

Stacktrace:

[1] literal_pow
@ ./intfuncs.j1:338 [inlined]

[2] log_likelihood(params::Vector{Float64}, x::Vector{Int&4}, y::Vector{Int64}, sigma_y::Vector{Int64})

@ Main ./In[63]:9

[31 (::var"#41#42") (p::Vector{Float64})
@ Main ./In[64]:1

[4] value!!(obj::NonDifferentiable{Float64, Vector{Float&4}}, x::Vector{Float64})
@ NLSolversBase ~/.iulia/packaces/NLSolversBase/kavn7/src/interface.il:9

Mode: Command
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_: File Edit View Run Kernel Tabs Settings Help

Filter files by name Q

o

W/ --- /dlang / FittingAModel2024 /

.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

o [W] Notes-from-cla... seconds ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

X | |W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X

B+ XD » m ¢ » Code v

function log_likelihood(params, x, y, sigma_y)
(b,m) = params
println("b ", b, ", m ", m);
y_pred = b .+ m .% x
@show size(y_pred)
@show size(y_pred .- y)
chi = (y_pred .- y) ./ sigma_y
@show sizelchi)
loglike = -0.5 * chi .~ 2
@show size(loglike)
return sum(loglike)

end;

opt = optimize(p => =log_likelihood(p, data.x, data.y, data.sigma_y), [56., 2.1)

b 508.0, m 2.0
size(y_pred) = (186,)
size(y_pred .- y) = (186,)
size(chi) = (16,)
size(loglike) = (16,)

b 75.025, m 2.0
size(y_pred) = (16,) X
size(y_pred .- y) = (16,)
size(chi) = (16,)
size(loglike) = (18,)

b 508.0, m 3.0825
sizely_pred) = (16,)
size(y_pred .- y) = (16,)
size(chi) = (16,)
size(loglike) = (16,)

b 75.025, m 0.9756000000000001
size(y_pred) = (16,)
size(y_pred .- y) = (16,)
size(chi) = (16,)
size(loglike) = (16,)

b 56.25625, m 2.5125
sizely_pred) = (16,)
size(y_pred .- y) = (18,)
size(chi) = (16,)
size(loglike) = (18,)

Mode: Command
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E B »m m T Z Z 0O O P @ v O & 8 8 & L N & s Mensure ¥ (24 ¥ [aatr ¥ oo Q) asu
[} O G https:jjsymmetry.pllocaljusarfdlang/labjwerkspaces/auto-w/tree/nome/dlang/FittingAModal2024/Notas-from-cla B 2% ¥ Q Saarch
File Edit View Run Kernel Tabs Settings Help
t G M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
B+ XM 1 » m ¢ » Code -
Fliter tiles by name O\ 34,0789969301468, m 2.2397991258552783
- 34.157521722507795, m 2.239193370048087
W/ - [ diang / FittingAModel2024 / 34.03100354201853, m 2.2400455921478164
Name " Last Modified 34.04234486431557, m 2.2401208076292276
34.06200292264121, m 2.2398231346877076
[ data.csv 3 days ago 34,01490953541294, m 2.2400696009802457
™ LICENSE 3 days ago 34.030931384096405, m 2.240001982199004
34,06103076381909, m 2,2397795247388954
* %] Notes-from-cla... an hour ago 34,03918534814367, m 2.239979075295586

o [W] Notes-from-cla... seconds ago

* [A] old.ipynb 2 days ago

M README.md 3 days ago

o [ Untitled.ipynb 2 days ago
Simple il 4 @ Julia1.9.3|Idle

Pirsa: 24010022

34.07025688668848, m 2.2398002277842903
34.040762759744425, m 2.2399515435953257
34.01794518524689, m 2.240187484203204
34.05098848829263, m 2.2398942220665816
34,05256589989339, m 2.239866690366321
34.0425304860811, m 2.23995097906327
34.0527562146293, m 2,239893657534526
34.058752942071735, m 2.239864714504126
34.0476433503552, m 2,239922318298898 »

* Status:

b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b
b

Success

* Candidate solution
Final objective value: 0,340385e+00

* Found with
Algorithm: Nelder-Mead

* Convergence measures
VIE(y:=¥)?)/n = 1.0e-088

* Work counters

Seconds run: 8 (vs limit Inf)
Iterations: 33
fix) calls: 69

[50]: opt = optimize(p -> begin
loglike = log_likelihood(p, data.x, data.y, data.sigma_y)
printlni(p, " -> ", loglike)
-loglike

end, [50., 2.])

[58.0, 2.0] -> -1.1742166996679013
[75.025, 2.9] —> -1.5042450426542777

@ How

’v Dac ’ Dac

Mode: Command
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(@] O G https:jjsymmaetry.pllocaljusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024/Notas -from-cla

File Edit Kernal Tabs

Filter files by name Q

View Run Settings  Help

M Terminal 1
B + X

W/ - /dlang [ FittingAModel2024 /

Name - Last Modified
FH data.csv
[™ LICENSE

® [A] Notes-from-cla... an hour ago
* [A] old.ipynb 2 days ago
M README.md

o [A] Untitled.ipynk

3 days ago
3 days ago

3 days ago
2 days ago

@ w O & 8 & & - < & s ¥ mare X noor € dstn

Maaaurs

B 1w2on ¢ Q Search

X | |W Notes-from-class.lpynb @  [H] Notes-from-class-1ipynb X

ODe » e »
y_pred = b .+ m .x x
#@show size(y_pred)
#@show size(y_pred .- y)
chi = (y_pred .- y) ./ sigma_y
#@show size(chi)
loglike = -8.5 * chi
#@show size(loglike)
return sum(loglike)

end;

Code ~

2

opt = optimize(p -> -log_likelihood(p, data.x, data.y, data.sigma_y), [50., 2.1)

* Status: success

* Candidate solution
Final objective value: 9.340385e+00

# Found with
Algorithm: Nelder-Mead

* Convergence measures
VIE(ys-y)?)/n = 1.0e-08

* Work counters
Seconds run: @
Iterations: 33
f(x) calls: 69

(vs limit Inf)

(;9 How

’v Dac

’ Dac

D haat P cont oo Sing + ~

L O 9 =

%

Julia19.3 O

[501:

opt = optimize(p -> begin
loglike = log_likelihood(p, data.x, data.y, data.sigma_y)
printlni{p, " -> ", loglike)
~loglike
end, [50., 2.])| I

Simple 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

[s@.@, 2.0] -> -1.1742166996679013

[75.025, 2.8] — -1.5042450426542777

[50.6, 3.025] -> -238.7643085380973

[75.025, ©.9750000000000001] —> -234,65883889958826
[68.76875000000001, 1,4875] -> -58.07569518670464
[56.256249998099984, 2,5125] -> -6@.12843000595928
[65.640625, 1.74375] —> -14.186501110890584
[59.384375000000006, 2.25625] -» -15.212868520517853
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B E Mm Mm 2 2 2 @O Z «» P @ w O 6 68 68 8 LI & s Maaaure ¥ [ao ¥ [aatr ¥ oo Q) asu B How B oece B Dec D heat D cont o Sing +
(@] O & https: fjsymmaetry.pl.lecaljusar/dlang/lab/workspacesfaute-w/tree/home/dlang/FittingAModel2024/Notas -from-class.ipynb B 2o ¥ Q saarch L @ .‘-ﬁ
File Edit View Run Kernel Tabs Settings Help
t ) M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
Y B+ XD » m ¢ » Code v Juliz 193 O
Flitet-illes by flame Final objective value: 9.340385e+00
W/ - [dlang [ FittingAModel2024
/ ! 9/ B / * Found with
Name - Last Modified Algorithm: Nelder-Mead
M data.csv 3 days ago * Convergence measures
[™ LICENSE 3 days ago VIE(yi-¥)?)/n = 1.08e-08
® [A] Notes-from-cla... an hour ago + Work counters
Notes-from-cla... 2 minutes ago Seconds run: @ (vs limit Inf)
- Iterations: 33
e A old. b 2d
B old.ipyn ays age fix) calls: 69
M README.md 3 days ago
o [A] Untitled.ipynb 2 days ago 1 b_opt, m_opt = Optim.minimizer(opt)
2-element Vector{Float64}:
34.0476433503552
2,239922318298898
[ 1:|b_opt, m_opt = Optim.minimizer(opt)
println(b_opt, ", ", mpopt)
x_grid = LinRange(50, 300, 50)
f = Figure()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
crrorbars!(data.x, data.y, data.sigma_y)
# You can plot multiple things on the same plot using these commands ending with "“I".
# The "!" is a common thing in Julia that means "this function modifies the state".
scatter!(data.x, data.y, markersize=108, color=:maroon)
lines!(x_grid, b_opt .+ m_opt .# x_grid)
T
Simple 1 4 @ Julia1.9.3]Idle Mode: Edit & Ln 2, Col 23 Notes-from-class.ipynb

Pirsa: 24010022
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« [} O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-class.pynb B 2o ¥ Q saarch
: File Edit View Run Kernel Tabs Settings Help
B B t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
B+ XD » m ¢ » Code -
Fllter files by name Q I = rigurey;
0 Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")

W/ - /dlang / FittingAModel2024 /

.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

Notes-from-cla...

seconds ago

* [A] old.ipynb 2 days ago
¥ README.md 3 days ago 721
® [A] Untitled.ipynk 2 days ago
Simple 1 4 @  Julia1.9.3]Idle

Pirsa: 24010022

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

# You can plot multiple things on the same plot using these commands ending with "“I".
# The "!" is a commen thing in Julia that means "this function modifies the state".
scatter!(data.x, data.y, markersize=1@, color=:maroon)

lines!(x_grid, b_opt .+ m_opt .* x_grid)

T

34.8476433503552, 2.239922318298898

Data
600 - __,.:’:fj
I
¥
™ 4001 t*’{
i—;":{ +
200 - ,,f";_; |
/'} d
160 260 360

O datn

(;9 How

’v Dacs ’ Dace 9 haat:

Mode: Command @

D cont o8 Sing + ~
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o
Julia19.3 O
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E B m m = -0 = @ @ w O & 3 o} o] ] < & s Measure ¥ ao ¥ [aatr ¥ oo Q) asu ® How B Decs B Dec D haat D cont oo Sing + ~
[&] O G https:jjsymmaetry.pl.localjusarfdlang/labjwerkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-class.Ipy B 12o% ¥ Q Search L 0 9 =
File Edit View Run Kernel Tabs Settings Help
B t ) M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X p¢
B+ XM » m ¢ » Code v Juliz 193 O
Fllter files by name Q DU LCT T UM Ay WU Uy T NG T I AL S LYy WO O T I Uy
W/ - /dlang / FittingAModel2024 / lines!(x_grid, b_opt .+ m_opt .* x_grid)
Name - Last Modified f
H data.csv 3 days ago 34.0476433503552, 2.239922318298898
[ LICENSE 3 days ago
Data
® [®] Notes-from-cla... an hour ago
* [A] old.ipynb 2 days ago _:__,-"
P
M ~
« README.md 3 days ago 600 4 s
® [W] Untitled.ipynb 2 days ago (_;—"“
~ :'{
P
-
400 4 +/+' T
L
gt
,—v'/!-'
200 v A
T T T
100 200 300
X
[ 1:{n_b, n_m = 30,40
b_grid = LinRange(®, 10@, n_b)
m_grid = LinRange(1.5, 3.5, n_m)
1l_grid = zeros(n_b, n_m)
Simple 1 4 @ Julia1.9.3]Idle Mode: Edit @ Ln 4,Col 26  Notes-from-class.ipynb

Pirsa: 24010022
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File Edit View Run Kernel Tabs Settings Help

t (s @ Terminal 1 X [A] Notes-from-class-1.ipynb X
B+ XD » = ¢ » Code ~

Filter files by name Q — —

M/ .- /dlang / FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

Notes-from-cla...

2 minutes ago

e [A] old.ipynb 2 days ago
M README.md 3 days ago
® [W] Untitled.ipynb 2 days ago

¥ 12a00

@

¥ feate ¥ oo € datne

120% 1y Q Search

@ How

B Decs

W Decs

D heatr & contc o Singl > + ~

L 0 8 =

S O S Y

Julia 193 O

f

34.0476433503552, 2.239922318298898
[721:

Data
600 4
. t
400 +
200 +
100 200 300
X

n_b, n_m = 30,48
b_grid = LinRange(®, 1808, n_b)
m_grid = LinRange(1.5, 3.5, n_m)
1l_grid = zeros{n_b, n_m)
for 1 in 1:n_b
for j in l:n_m
1_grid(i|

Smple 00 1 B 4 & Julia193]idle

Pirsa: 24010022

Mode: Edit
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>y O Q A https:fjsymmetry.pl.localjusar/dlang/lab/workspaces/auto-witree/home/dlang/FittingAModel2024/Notes-from-class.ipynb A

File Edit View Run Kernel Tabs Settings Help

Fllter tiles by name Q

M/ - /dlang [ FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

o [A] Notes-from- an hour ago

o [W] Notes-from-cla...

o [A] old.ipynb 2 days ago
M README.md 3 days ago
o [ Untitled.ipynb 2 days ago

B Terminal 1

B+ X

[74]:

[74]:

D " » ®m C » Code

g . ——— oy
11_grid = zeros(n_b, n_m)
for i in 1:n_b

for j in l:n_m

W_grid[i, j] = log_likelihood([b_grid[i], m_grid[j]], data.x, data.y, data.sigma_y)

end
end

fig, ax, hm = heatmap(b_grid,

35

2.5 1

———————————
X [ Notes-from-class.ipynb

120% 1¢ Q Search

®  [A] Notes-from-class-1ipynb X

~

oer

m_grid, 1l_grid) I

50

RIS S P

100
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File Edit View Run Kernel Tabs Settings Help

M Terminal 1 X [ Notes-from-class.ipynb @ | [A] Notes-from-class-1lipynb X

B+ XD [ » m ¢ » Code ~

e L L

Fllter files by name Q =
11_grid = zeros(n_b, n_m)
for i in 1:n_b

for j in l:n_m

W/ - /dlang [ FittingAModel2024 /

Name - Last Modified Ul_grid[i, 1] = log_likelihood([b_grid[i], m_grid[j]], data.x, data.y, data.sigma_y)
[ data.csv 3 days ago end

end
[ LICENSE 3 days ago

120% t¢ Q Search

)

& heatr & contc oo Singl > + ~

L& 0 =

IEEREE A N SN R P

Julia 193 O

® [®] Notes-from- an hour ago I [75]1: |fig, ax, hm = heatmap(b_grid, m_grid, 11_grid, xlabel:"B"i

o [W] Notes-from-cla...

a minute a

e W] old.ipynb 2 days ago
M README.md 3 days ago
o [ Untitled.ipynb 2 days ago

100

Simple (0 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

Mode: Edit

@
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(@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/nome/dlang/FittingAModel2024/Notas -from-cla B 2o ¥ Q saarch L O 9 =
File Edit View Run Kernel Tabs Settings Help
t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X o¢
B+ XM » m ¢ » Code v Juliz 193 O
Filter files by name Q
m/ - /[ dlang / FittingAModel2024 | n_b, n_m = 30,40
» b_grid = LinRange(@, 188, n_b)
Name “ Last Modified m_grid = LinRange(1.5, 3.5, n_m)
[ data.csv 3 days ago ll_grid = zeros(n_b, n_m)
for 1 in 1:n_b
[ LICENSE 3 days ago for j in L:n_m
o [A] Notes-from-cla... an hour ago 11 _grid[i, j] = log_likelihood([b_grid[il, m_grid[j]], data.x, data.y, data.sigma_y)
3 end
* [AW] old.ipynb 2 days ago
M README.md 3 days ago I [78]: | fig, ax, hm = heatmap(b_grid, m_grid, 1l_grid)
label!("B")
® [A] Untitled.ipynk 2 days ago k
MethodError: no method matching xlabel!(::String)
Closest candidates are:
xlabel!(::Any, ::AbstractString)
@ Makie ~/.julia/packages/Makie/fyNiH/src/shorthands.j1:13
Stacktrace:
[1] top-level scope
@ In[78]:2
7 xlabel!
search: xlabel! tight_xticklabel_spacing! xticklabels
xlabel!([scene,] xlabel)
Set the x-axis label for the given Scene. Defaults to using the current Scene.
Simple 1 4 @ Julia1.9.3]Idle Mode: Edit @& Ln 2, Col1 Notes-from-class.ipynb
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Filter files by name Q

o

W/ --- /dlang [ FittingAModel2024 /

.— Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

® [A] Notes-from-cla... 2 minutes ago

* [AW] old.ipynb 2 days ago
M README.md 3 days ago
o [W] Untitled.ipynb 2 days ago

Simple 1 4 @ Julia 1.9.3 | Busy

Pirsa: 24010022

I [77]:

[771:

b_grid = LinRange(@, 100, n_b)
m_grid = LinRange(1.5, 3.5, n_m)
1l_grid = zerosi(n_b, n_m)
for 1 in 1:n_b

for j in 1l:n_m

11 _grid[1, j] = log_likelihood([b_grid[i], m_grid[j]], data.x, data.y, data.sigma_y)
end
end

fig, ax, hm = heatmap(b_grid, m_grid, 11_grid)
Colorbar(fig[:, end+1l], hm)

7 xlabel!

search: xlabel! tight_xticklabel_spacing! xticklabels

xlabel!([scene,] xlabel)
Set the x-axis label for the given Scene. Defaults to using the current Scene.
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M/ --- /dlang { FittingAModel2024 [

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago
® [A] Notes-from-cla... an hour ago

* [m] Notes-from-cla... a minute ago

e [A] old.ipynb 2 days ago

M README.md 3 days ago

o [W] Untitled.ipynb 2 days ago
Simple 1H 4 ® Julial93|ldle

Pirsa: 24010022

for i in 1:n_b
for j in 1:n_m

1l_grid[1i, j] = log_likelihood([b_grid[i], m_grid[j]], data.x,

end
end

maximum(1l_grid)

=9.363035567226113

Maaaure >

24/Notas-from-class.ipynb ]

g/FittingAModal202

("] Notes-from-class-1.ipynb X

fig, ax, hm = heatmap(b_grid, m_grid, 1l_grid, colerrange=(-25, -9))

Colorbar(fig[:, end+1], hm)
fig
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W/ --- /dlang [ FittingAModel2024 |

.— Name
A data.csv
[ LICENSE

-

® [A] Notes-from-cla...

® W] Notes-from-cla... a minute ago

® [A] old.ipynb

M README.md
o [A] Untitled.ipynk

Simple
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Last Modified

3 days ago
3 days ago

an hour ago
2 days ago

3 days ago
2 days ago

Julia 1.9.3 | Idle

symmatry.pl.localju

Settings  Help

& s Maaaure ¥ [zac ¥ [aatr ¥ noc Q) asue ® How B Dec ¥ Dec D hea D con oo Sing +
trae 024/Notaes-from-class.ipynb B 12on ¢y Q Search L O 9
M Terminal 1 X | |W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X
B + X MO » m & » Code v Julia 183 O
P
1.5 -25
0 50 100
[84]: |f = Figure()
Axis(f[1,1], title="Data", xlabel="B", ylabel="M")
contour!(b_grid, m_grid, 11_grid)
f
1
[84]:
Data
3.5 — —— —
3.0 T —
=254
2.0+
1.5
T T M
0 50 100
B
Mode: Edit & Ln5, Col 2 Notes-from-class.ipynb
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W/ --- /dlang [ FittingAModel2024 |

.— Name -
A data.csv
[ LICENSE

® [A] Notes-from-cla...

Last Modified

3 days ago
3 days ago

an hour ago

* [M] Notes-from-cla... a minute ago

® [ old.ipynb
M README.md
o [A] Untitled.ipynk

Simple 1 4@
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2 days ago
3 days ago
2 days ago

Julia 1.9.3 | Idle

symmatry.pl.localju

Settings  Help
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r/dlang/labfworksp: auto-w/trea/homa/dlang/Fitting AMo D24/Notes-from-class.ipynb B 1zon ‘{:,’ Q, Search & 0 f’:l
M Terminal 1 X | |W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X
B+ XM T » m C » Code v Julia193 O
e
15 -25
0 50 100
[85]: |f = Figure()
Axis(f[1,1], title="Data", xlabel="B", ylabel="M")
contour!(b_grid, m_grid, ll_grid, levels=2@)
f
[85]:
Data
359 —
3.0
=254
2.0+
154
T T M
0 50 100
B
Mode: Edit @ Ln 4, Col 44 Notes-from-class.ipynb
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o W/ - /dlang / FittingAModel 2024 /
—  Name - Last Modified
[l data.csv 3 days ago 15 28
» [ LICENSE 3 days ago
® [A] Notes-from-cla... an hour ago
- i 7 y
* [M] Notes-from-cla... 2 minutes ago f = Figure()
* [A] old.ipynb 2 days ago Axis(f[1,1], title="Data", xlabel="B", ylabel="M")
M README.md 3 days ago
ikad contour!(b_grid, m_grid, 1l_grid, levels=[-15, -25, -35])
® [A] Untitled.ipynk 2 days ago f
Data
264
2.4
2.2
=
L
2.0
1.8
T T T
0 50 100
B
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M/ --- /dlang [ FittingAModel2024 |

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago
® [A] Notes-from-cla... an hour ago

* [A] Notes-from-cla... seconds ago

® [ old.ipynb 2 days ago

M README.md 3 days ago

® [A] Untitled.ipynk 2 days ago
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Pirsa: 24010022
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15 -25
0 50 100
f = Figure()
Axis(f[1,1], title="Data", xlabel="B", ylabel="M")
contour!(b_grid, m_grid, 1l_grid, levels=[-15, -25, -35])
scatter!(b_opt, m_opt, color=:red)
f
Data
2.6 4
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L ]
2.2
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2.0+
1.84
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Filter files by name Q

/.- /dlang / FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago

 [A] Notes-from-cla... an hour ago

® [M] Notes-from-cla...

seconds ago

e A old.ipynb 2 days ago
M README.md 3 days ago
o [W] Untitled.ipynb 2 days ago

Pirsa: 24010022
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Help

B Terminal 1
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¥ 12a00
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261

2.4+

221

2.0+

100

«[8B]: [N = length(data.x)
for i in 1:N
x_copy = copy(data.x)
y_copy = copy(data.x)
copy = copy(data.x)

end

1M 4 ® Julial93|idle

Mode: Edit
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File Edit View Run Kernel Tabs Settings Help
+ (] M Terminal 1 X | |W Notes-from-class.lpynb

Filter files by name Q

W/ - [dlang [ FittingAModel2024 /

Name - Last Modified
[ data.csv 3 days ago
[ LICENSE 3 days ago
 [A] Notes-from-cla... an hour ago

o [W] Notes-from-cla... seconds ago

* [A] old.ipynb 2 days ago
M README.md 3 days ago
o [ Untitled.ipynb 2 days ago

Simple 1 4 @ Julia1.9.3]Idle

Pirsa: 24010022

N =
for

end

(b,
(b,

(b,
(b,
(b,
(b,
(b,
(b,
(b,
(b,
(b,

(b,
(b,
(b,

B+ XD » m ¢ » Code v

® (A Notes-from-class-1ipynb X

¥ [aatr ¥ noo Q) asu

120% 1¢ Q Search

0 50

length(data.x)
i in 1:N

x_copy = copy(data.x)
y_copy = copy(data.y)
s_copy = copy(data.sigma_y)

deleteat! (x_copy, 1)
deleteat! (y_copy, 1)
deleteat! (s_copy, 1)

T
100

optimize(p -> -log_likelihood(p, x_copy, y_copy, s_copy), [50., 2.]1)

opt =

b,m = Optim.minimizer(opt)

@show b, m

m) = (34.84529072062912, 2.2325412289985715)
m) = (6.090736287377655, 2.3921159709934487)
m) = (31.650341377590237, 2.2605608149649346)
m) = (39,63974964011244, 2.1875056225041614)
m) = (35.60305914555623, 2.2244242978315985)
m) = (29,858509800483894, 2.2465184337926627)
m) = (35.36827635965802, 2.2416163288997923)
m) = (30.645460085587807, 2.2722455338323724)
m) = (34.9790026438403, 2.238230374828114)

m) = (40.48095425088894, 2.212215084878653)
m) = (34.14841132280452, 2.240122573510229)
m) = (35.8618541461161, 2.2380871538621028)
m) = (33,751717499017204, 2.2442539213541868)
m) = (31,00172393416326, 2.2536962979359894)
m) = (38.36604570886841, 2.204776861928404)
m) = (36.18758028279822, 2.232664062075605)
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Mode: Command &
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(@] O G https:jfsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/nome/dlang/FittingAModel2024 /Notas -from-class.pynb B 2o ¥ Q saarch L 0 9
File Edit View Run Kernel Tabs Settings Help
t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
B+ X MO » m ¢ » Code v Juliz 193 O
Filter files by name Q
/- ) dlang [ FittingAModel2024 / [98]: [N = length(data.x)
b_jack = zeros(N)
Name - Last Modified m_jack = zeras(N)
for i in 1:N
[ data.csv 3 days ago
[ LICENSE 3 days ago X_copy = copy(data.x)
) y_copy = copy(data.y)
® [A] Notes-from-cla... an hour ago s_copy = copy(data.signa_y)
. deleteat! (x_copy, 1)
= ] -
* & old.ipynb 2 days ago deleteat!(y_copy, 1)
M README.md 3 days ago deleteat!(s_copy, i)
o [A] Untitled.ipynk 2 days ago
24 ysag opt = optimize(p -> =log_likelihood(p, x_copy, y_copy, s_copy), [58., 2.1)
b,m = Optim.minimizer(opt)
@show b, m
b_jackl[i] = b
m_jack[i] =m I
end
(b, m) = (34.84529072062912, 2.2325412289985715)
(b, m} = (6.098736287377655, 2.3921159709934487)
(b, m} = (31.650341377590237, 2.2605608149649346)
(b, m) = (39.63974964011244, 2.1875056225041614)
(b, m} = (35.60305914555623, 2.2244242978315985)
(b, m) = (29.858509800483894, 2.2465184337926627)
(b, m) = (35.36827635965802, 2.2416163288997923)
(b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
(b, m) = (40.48095425088894, 2,212215084878653)
(b, m) = (34.14841132280452, 2.240122573510229)
(b, m) = (35.8618541461161, 2.2380871538621028)
(b, m) = (33.751717499017204, 2.2442539213541868)
(b, m) = (31.00172393416326, 2.2536962979359894)
(b, m) = (38.36604570886841, 2.204776861928404)
(b, m) = (36.18758028279822, 2.232664062075605) l
Simple 1 4 @ Julia1.9.3]Idle Mode: Edit @ Ln 20, Col 4 Notes-from-class.ipynb
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E B m m = -0 = . @ @ w O & ol v} o] L] < & s Measure ¥ a0 ¥ [aatr ¥ oo Q) asu ® How B Dec ¥ Dec D haat D cont oo Sing +
@] O G https:jjsymmaetry.pllocaljusarfdlang/labj/werkspaces/auto-w/trea/nome/dlang/FittingAModel2024/Notas -from-cla B wzow ¥ Q saarch L 0 9
File Edit View Run Kernal Tabs Settings Halp
t c & Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X
B + X MO » m & » Code ~ Julia 1.8.3 O
Filter files by name Q
" (b, m) = (34.84529072062912, 2.2325412289985715)
W/ - /dlang /FittingAModel2024 / (b, m) = (6.898736287377655, 2.3921159789934487)
- . (b, m) = (31.650341377590237, 2.2605608149649346)
Name Last Modified (b, m) = (39.63974964011244, 2.1875056225041614)
[l data.csv 3 days ago (b, m) = (35.60305914555623, 2.2244242978315985)
(b, m) = (29.858509800483894, 2.2465184337926627)
LICENSE 3 days ago 4 £
= yees (b, m) = (35.36827635965802, 2.2416163288997923)
* [A] Notes-from-cla... an hour ago (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
" (b, m) = (40.48095425088894, 2.212215084878653)
® [A] old.ipynb 2 days ago (b, m) = (34.14841132280452, 2,240122573510229)
M README.md 3 days ago (b, m) = (35.8618541461161, 2.2380871538621028)
. . (b, m) = (33.751717499017204, 2.2442539213541868)
* B untitled.ipynb 2 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
(b, m) = (38.36604570886841, 2.204776861928404)
(b, m) = (36.18758028279822, 2.232664062075605)
«[91]: [x_grid = LinRange(50, 300, 50)
1 = Fiqure()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
errorbars!(data.x, data.y, data.sigma_y)
scatter!(data.x, data.y, markersize=10, color=:maroon)
for 1 in 1:N
lines!(x_grid, b_jack[i] .+ m_jack[i] .* x_grid)
f
syntax: line break in ":" expression
Stacktrace:
[1] top-level scope
@ In[91]:10
Simple 1 4 @  Julia1.9.3]Idle Mode: Edit & Ln9, Col13 Notes-from-class.ipynb
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[} O G https:jfsymmetry.pl.localjusarfdlang/lab/werkspaces/auto-w/tree/nome/dlang/FittingAModel2024/Notas -from-class.pynb B 2o ¥ Q saarch XL @ 5 =
File Edit View Run Kernel Tabs Settings Help
B t ) M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X p¢
B+ XM » m ¢ » Code ~ Julia19.3 O
Fllter files by name Q (0, M) = (IL.00L/L393810320, £.25309029 /9359894 )
i (b, m) = (38.36604570886841, 2,204776861928404)
W/ - /dlang /FittingAModel2024 / (b, m) = (36.18758028279822, 2.232664062075605)
Name - Last Modified 92]: x_grid = LinRange(5@, 3e@, 58)
[ data.csv 3 days ago

f = Figure()

O LICENSE 3 days ago Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
® [A] Notes-from-cla... an hour ago
: errorbars!(data.x, data.y, data.sigma_y)
¢ [A] Notes-from-cla... iz tes " ! -
scatter!(data.x, data.y, markersize=1@8, color=:maroon)
* [A] old.ipynb 2 days ago
M README.md 3 days ago for 1 in 1:N
lines!(x_grid, b_jack[i] .+ m_jack[i] .* x_grid)
o [A] Untitled.ipynk 2 days ago end
f
Data
600 -
>
400 4
(Y
200 A
T T T I
100 200 300
X
Simple 1 4 @ Julia1.9.3]Idle Mode: Command & Ln 1, Col1 Notes-from-class.ipynb
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Sidebar >
Zoom >
Page Style > -
Repair Text Encoding .m ™ ':‘ 2| T o0 0O . @ @ ? 0 ¢ ] 8 g ? < @ sta Measurer X 1240 ¥ [aste +
DECoLS Bnter Full Screen Bl Q & https:/jfsymmetry.pilocalfuser/dlang/labjworkspacesfauto-wjtreefnome/dlangfFittr. B 120% 7 Q Search L 0 ﬁ =
nter Reader View TR

| — File Edit View Run Kernel Tabs Settings Help

——
B b 4 e M Terminal 1 X [A Notes-from-class.ipynb @  [W] Notes-from-class-1ipynb X _ch

B + X O » m ¢ » Code v Julia193 O

Filter files by name Q (b, m) = (6.0Y0736287377655, 2.3921159799934487)
o (b, m) = (31.650341377590237, 2.2605608149649346)
W/ - [ diang /FittingAModel2024 | (b, m) = (39.63974964011244, 2.1875056225041614)
(b, m) = (35.60305914555623, 2.2244242978315985)
N - Last Modifi ' ’

ama Set Modifiod (b, m) = (29.85B509800483894, 2.2465184337926627)
HH data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
O LICENSE 3 days ago (b, m) = (30.645460085587807, 2.2722455338323724)

(b, m) = (34.9790026438403, 2.238230374828114)

 [A] Notes-from-cla... an hour ago | (b, m) = (40.48095425088894, 2.212215084878653)

o P Niatas frar eias e | (b, m) = (34.14841132280452, 2.240122573510229)

L L O L T [ A T O [ 1}

(b, m) (35.8618541461161, 2.2380871538621028)
* (7] eld.ipynb 2 days ago (b, m) = (33.751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
e (b, m) = (38.36604570886841, 2,204776861928404)
* (] Untitled.ipynb 2 days ago (b, m) = (36.18758028279822, 2.232664062075605)

[97]: x_grid = LinRange(50, 308, 50)

DEColLS 2024 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=10, color=:maroon)

for 1 in 1:N
lines!(x_grid, b_jack[i] .+ m_jackli] .* x_grid)
end
f
[92]: _
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g E ] N . Z 0 @@ l! O & & & & LI & s Meaaure ¥ 240 ¥ [eate ¥ oo Q) aswn ) How W Dec B Dec D haat 2 cont & Sing + v
[&] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel2024/Notas -from-cla B 120 ¥y Q Search L 0 9 =
File Edit View Run Kernel Tabs Settings Help
t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X °¢
B+ X MO » m ¢ » Code v Juliz 193 O
Filter files by name Q (b, M) = (6.098736287377655, 2.3921159709934487)
o (b, m) = (31.650341377590237, 2.2605608149649346)
®/ - [dlang { FittingAMode|2024 / (b, m) = (39.63074964011244, 2.1875056225041614)
- (b, m) = (35.60305914555623, 2.2244242978315985)
N - t Madif ’ ’
ame Lest Modified (b, m) = (29.858589800483894, 2.2465184337926627)
M data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
[ LICENSE 3 days 8go (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
* [A] Notes-from-cla... an hour ago (b, m) = (40.48095425088894, 2.212215084878653)
(b, m) = (34,14841132280452, 2.248122573510229)
; (b, m) = (35.8618541461161, 2.2380871538621028)
© 7 cld.ipynb 2 days ago (b, m) = (33.751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
I (b, m) = (38.36604570886841, 2.204776861928404)
* (B untitied.ipynb 2days ago (b, m) = (36.18758028279822, 2.232664062075605)
I [1: [var_b = /N
¥_grid = LinRange(50, 300, 50)
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=:marcon)
for i in 1:N
lines!(x_grid, b_jackl[i] .+ m_jack[il .# x_grid)
end
1
Data
600 -
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[&] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/tree/home/dlang/FittingAModel 2024 /Notas -from-cla B 120 ¥y Q Search L 0 9 =
File Edit View Run Kernel Tabs Settings Help
t & B Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X °¢
B+ XD » m ¢ » Code v Juliz 193 O
Fllter tiles by name Q (b, m] = (6.098736287377655, 2.3921159709934487)
| . (b, m) = (31.650341377590237, 2.2605608149649346)
B/ - /dlang / FittingAModel2024 / (b, m) = (39.63074964011244, 2.1875056225041614)
. (b, m) = (35.60305914555623, 2.2244242978315985)
N - t Modif ! !
ame Lest Madified (b, m) = (29.858529800483894, 2.2465184337926627)
H data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
[ LICENSE 3 days 800 (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
® [A] Notes-from-cla... an hour ago (b, m) = (40.48095425088894, 2.212215884878653)
(b, m) = (34.14841132280452, 2.248122573510229)
: (b, m) = (35.8618541461161, 2.2380871538621028)
© [ old.ipynb 2 days ago (b, m) = (33,751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
i . (b, m) = (38.36604570886841, 2.204776861928404)
© (A untitled.ipynt 2 days ago (b, m) = (36.18758028279822, 2.232664062075605)
l [ 1:[varb = (N-1)/N # shm((b_jack - b_opt).~2)
x_grid = LinRange(50, 380, 50)
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=:marcon)
for 1 in 1:N
lines!(x_grid, b_jackl[i] .+ m_jack[il .# x_grid)
end
T
Data
600 4
Simple 1 4 @ Julia1.9.3]Idle Mode: Edit & Ln 1, Cal 20 Notes-from-class.ipynb
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E B m m S -~ O = * @ @ w O & 3 v} o] ] < & st Measure ¥ (24 ¥ [watr ¥ oo Q) aswn ® How B Dec B Dec D haat D cont oo Sing + e
(@] O G https:jjsymmaetry.pl.localjusarfdlang/labj/werkspaces/auto-w/trea/nome/dlang/FittingAModel2024/Notas -from-cla B 1w2o% ¢ Q Search L O 9 =
File Edit View Run Kernel Tabs Settings Help
t c M Terminal 1 X [W Notes-from-class.ipynb @  [A] Notes-from-class-1ipynb X o¢
B+ X MO » m ¢ » Code v Juliz 193 O
Fllter tiles by name Q (b, m) = (6.098736287377655, 2.392115497049934487)
| e (b, m) = (31.650341377590237, 2.2605608149649346)
B/ .- /dlang / FittingAModel2024 / (b, m) = (39.63074964011244, 2.1875056225041614)
. (b, m) = (35.60305914555623, 2.2244242978315985)
N - t Modif ! !
ame Lest Madified (b, m) = (29.858529800483894, 2.2465184337926627)
F data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
[ LICENSE 3 days ago (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
® [A] Notes-from-cla... an hour ago (b, m) = (40.48095425088894, 2.212215884878653)
T s A (b, m) = (34.14841132280452, 2.240122573510229)
: (b, m) = (35.8618541461161, 2.2380871538621028)
© [ old.ipynb 2 days ago (b, m) = (33,751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
. . (b, m) = (38.36604570886841, 2.204776861928404)
© (A untitled.ipynb 2 days ago (b, m) = (36.18758028279822, 2.232664062075605)
=[93]: [var_b = (N=1)/N % sum{(b_jack .- b_opt).~2)
var_m = (N-1)/N * sum((b_jack .- b_opt)."2)
covl b = (N-1)/N * sum{(b_jack .- b_opt).~2)
I [93]: 872.5127292593073
x_grid = LinRange(508, 308, 50)
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=10, color=:maroon)
for i in 1:N
lines!(x_grid, b_jack[i] .+ m_jack[i] .* x_grid)
end
f
Data
600
Simple 1 4 @  Julia1.9.3]Idle Mode: Edit & Ln 3, Col4 Notes-from-class.ipynb

Page 63/65



.~ @A

o

iii

BE B »m m |2 Z @© & @ @ w O &6 8 &8 8 - ¢ & s Maasura ¥ [rac ¥ [eats ¥ oo ) asn B How
(&) O G htips:jjsymmetry. pllocaljusarfdlang/labjwerkspaces/auto-w/tree/homa/dlang/FittingAModal2024/Notas-from-class.Ipynb B wzoxn ¥ Q, Search
File Edit View Run Kernal Tabs Settings Halp
+ & @ Terminal 1 X [W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X
B+ XD » m ¢ » Code v
Fliter files by name Q (b, i) = (6.098736287377655, 2.3921159709934487)
- (b, m) = (31.650341377590237, 2.2605608149649346)
B/ - /dlang / FittingAModel2024 / (b, m) = (39.63074964011244, 2.1875056225041614)
. (b, m) = (35.60305914555623, 2.2244242978315985)
N - t Modif ' M
ame Lest Madified (b, m) = (29.858509800483894, 2.2465184337926627)
[ data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
[ LICENSE 3 days 8qo (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
o [A] Notes-from-cla... an hour ago (b, m) = (40.48095425088894, 2.212215084878653)
SRl Notaskrraracian seconds ago (b, m) = (34,14841132280452, 2.240122573510229)
; (b, m) = (35.8618541461161, 2.2380871538621028)
© [ old.ipynb 2 days ago (b, m) = (33.751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
. . ) (b, m) = (38.36604570886841, 2.204776861928404)
© (A untitled.ipynb 2 days ago (b, m) = (36.18758028279822, 2.232664062075605)
var_b = (N<1)/N * sum((b_jack .= b_opt)."2)
var_m = (N-1)/N #* sum((m_jack .- m_opt)."2)
cov_mb = (N-1)/N % sum((b_jack .- b_opt).*(m_;llack = m_opt))
MethodError: no method matching -(::Vector{Float64}, ::Float64)
For element-wise subtraction, use broadcasting with dot syntax: array .- scalar
Closest candidates are:
=(::T, ::T) where T<:Union{Floatl6, Float32, Float64}
@ Base float.jl:409
=(: ChainRulesCure AbstractThunk, ::Any)
@ ChainRulesCore ~/, ju115/packages/(ha1nRuleanrerr‘pOe/src!tangent types/thunks.jl:34
H S) where {S<:Number, T, X, P<:Polynomials.FactoredPolynomial{T, X}}
womials ~f.julia/packages/Polynomials/5ZhzG/src/polynomials/factored_polynomial.jl:270
Stacktrace:
[1] top-level scope
@ In[94]:3
[92]: x_grid = LinRange(5@, 300, 50)
f = Figure()
Axis(f[1,1], title="Data", xlabel="X", ylabel="Y")
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<« @] O G https:jjsymmetry.pllocaljusarfdlang/labjwerkspaces/auto-w/tree/home/dlang/FittingAModal2024/Notas-from-cla B 2% ¥ Q Saarch
: File Edit View Run Kernel Tabs Settings Help
[l t c M Terminal 1 X [W Notes-from-class.ipynb @  [H] Notes-from-class-1ipynb X
B+ X MO » 8 ¢ » Code v
Fllter files by name Q (b, M) = (6.098736287377655, 2.3921159709934487)
o e (b, m) = (31.650341377590237, 2.2605608149649346)
W/ - [dlang [ FittingAModel2024 | (b, m) = (39.63974964011244, 2.1875656225041614)
- (b, m) = (35.60305914555623, 2.2244242978315985)
.— N - t Modif ! !
= | ame Lest Madified (b, m) = (29.858509800483894, 2.2465184337926627)
[ data.csv 3 days ago (b, m) = (35.36827635965802, 2.2416163288997923)
[ LICENSE 3 days ago (b, m) = (30.645460085587807, 2.2722455338323724)
(b, m) = (34.9790026438403, 2.238230374828114)
® [A] Notes-from-cla... an hour ago (b, m) = (40.48095425088894, 2.212215884878653)
R e (b, m) = (34.14841132280452, 2.240122573510229)
: (b, m) = (35.8618541461161, 2.2380871538621028)
* A old.ipynb 2 days ago (b, m) = (33,751717499017204, 2.2442539213541868)
M README.md 3 days ago (b, m) = (31.00172393416326, 2.2536962979359894)
. : ) (b, m) = (38.36604570886841, 2.204776861928404)
* (A untitled.ipynb 2 days ago (b, m) = (36.18758028279822, 2.232664062075605)
var_b = (N<1)/N # sum((b_jack .= b_opt)."2)
var_m = (N-1)/N #* sum((m_jack .- m_opt)."2)
cov_mb = (N-1)/N #* sum((b_jack .- b_opt) .*x (m_jack .- m_opt))
-4,834212105071833
) ) L3
[92]: x_grid = LinRange(58, 308, 50)
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=10, color=:maroon)
for i in 1:N
lines!(x_grid, b_jack[i] .+ m_jack[i] .* x_grid)
end
f
92]:
t92] Data
600
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