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3 MIT license
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€7 0 stars
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[3 fitting-1ipynb add example notebook 13 hours ago % 0 forks
READMB:md ¢ Releases

No releases published

FittingAModel2023 Creste 3 new release

Repasitory for PSI Numerical Method 2023 lesson on "Fitting a model to data"

Packages
This lesson uses some ideas from the paper https:/farxiv.org/abs/1008.4686 and Table 1 from that paper has been bié backagan pUBlned
copied into data.csv . Publish your first package
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Reposlitory for PSI Numerical Method 2023 lesson on "Fltting a model to
data"
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W @dstndstn @ Python ﬁ 69 YWas 4513 Other  Updated 3 weeks ago
Achievements
astrometry.net Public r Star ~
Ahttps://glthub.com/dstndstn/FittingAModel2023 '@ m AYOX m Astrometrv.net -- automatic recoanition of astronomical Imaaes i

Pirsa: 23010004 Page 4/68



® Firefox File Idit View History Uookmarks Tools Window Help zeom [m § [ Birs 0722MsT @ ©® @Ho60GEe:21 i) R W) destn D Q & TueJan 17 9:23 AM

[ XN ] = JupyterLab % ) Fork dstndstnfFittingAModel20 % + ~

€ &, QO & &= https:/github.com/dstndstn/FittingAModel2023/fork 120% ¢y @ Search L@ =

o Search or jump to... Pull requests Issues Codespaces Marketplace Explore

K dstndstn / FittingAModel2023  pubiic <& Pin & Unwatch 1 ~ Y Fork 2 - Yy Star 0 -

<> Code (2) Issues I Pullrequests () Actions [ Projects [ Wiki ) Security [~ Insights 8 Settings

Create a new fork

A fork Is a copy of a repository. Forking a repository allows you to freely experiment with changes without
affecting the original project. View existing forks.

Owner * Repository name *
[ astrometry ~ / FittingAModel2023 v

By default, forks are named the same as their upstream repository. You can customize the name to
distinguish it further.

Description (optional)

Repository for PSI Numerical Method 2023 lesson on "Fitting a medel to data”

Copy the main branch only
Contribute back to dstndstn/FittingAModel2023 by adding your own branch. Learn more.

(@ You are creating a fork in the astrometry organization.

O @ 2023 GitHub, Inc Terms Privacy Security Status Docs Contact GitHub Pricing API Training Blog About
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B bin 2 years ago

B chime 3 years ago
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Updating registry at "~/.julia/registries/General.toml’
‘) e Resolving package versions...
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Updating registry at "~/.julia/registries/General.toml’

Q) FILE BROWSER

Resolving package versions...
No Changes to "~/.julia/environments/v1.8/Project.toml’
Filter files by name Q No Changes to "~/.julia/environments/v1.8/Manifest.toml’

B/ - /dlang Yr
| FittingAModel2023 |

ae

] add DataFrame

* Name - Last Modified The following package names could not be resolved:
* DataFrame (not found in project, manifest or registry)
H data.csv 17 hours ago Suggestions: DataFrames DataFrameTools DataFramesMeta DataFrameMacros
e (|| fitting-1.ip... 7 minutes ago
Stacktrace:
[ LICENSE 17-hour> 290 [1] pkgerror(msg::String)
M README.md 17 hours ago @ Pkg.Types /cm/shared/apps/julia/julia-1.8.4/share/julia/stdlib/v1.8/Pkg/src/Types.jl:6

7
Bl Untitied.Ip.-. = Mmihuits 890 [2] ensure_resolved(ctx::Pkg.Types.Context, manifest::Pkg.Types.Manifest, pkgs::Vector{Pk

g.Types.PackageSpec}; registry::Bool)

@ Pkg.Types /cm/shared/apps/julia/julia-1.8.4/share/julia/stdlib/v1.8/Pkg/src/Types.jl:9
52

[3] add(ctx::Pkg.Types.Context, pkgs::Vector{Pkg.Types.PackageSpec}; preserve::Pkg.Types.P

reservelLevel, platform::Base.BinaryPlatforms.Platform, kwargs::Base.Pairs{Symbol, IJulia.IJ
uliaStdio{Base.PipeEndpoint}, Tuple{Symbol}, NamedTuple{(:io,), Tuple{IJulia.IJuliaStdio{Ba
se.PipeEndpoint}}}})

@ Pkg.API /cm/shared/apps/julia/julia-1.8.4/share/julia/stdlib/v1.8/Pkg/src/API.j1:264
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O maing [11: 1 add CSV
M dlang
Updating registry at "~/.julia/registries/General.toml’
‘) O Resolving package versions...
- ] No Changes to "~/.julia/environments/v1.8/Project.toml’
.— | | Filter files by name = No Changes to "~/.julia/environments/v1.8/Manifest.toml’
" m/ - [dlang Yr ]
add DataFrames
| FittingAModel2023 /
* Name - Last Modified Resolving package versions...
No Changes to “~/.julia/environments/v1.8/Project.toml’
H data.csv 17 hours ago No Changes to '~/.julia/environments/v1.8/Manifest.toml’
o [A] fitting-1.ip... 8 minutes ago
using CSV
[™ LICENSE 17 hours ago using DataFrames
M README.md 17 hours ago
A untitled.ip... seconds ago : alldata = CSV.read("data.csv", DataFrame)
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e VPl i B+ XTOO®H » m C » Code v @O git Julia18.4 O
O maing I [71: ||| add DataFrames
8 dlang i
syntax: unexpected "]"
Q) FILE BROWSER
- ' Stacktrace:
e Filter files by name Q [1] top-level scope
"~ m/ - [diang # e
| FittingAModel2023 /
R Name - Last Modified
Resolving package versions...
H data.csv 17 hours ago No Changes to '~/.julia/environments/v1.8/Project.toml’
o [A] fitting-1.ip... 9 minutes ago No Changes to '~/.julia/environments/v1.8/Manifest.toml’
[ LICENSE 17 hours ago using CSV
M README.md 17 hours ago using DataFrames
™ untitled.ip... 2 minutes ago
alldata = CSV.read("data.csv", DataFrame)
. 20x6 DataFrame
Row row X y sigma_y sigma_x rho_xy
Int64 Int64 Int64 Int64 Int64 Float64
1 201 592 61 -0.84
2 244 401 25 0.31
Simple (0 3 2 & <€ Jula184|idle Mem: 109 GB Saving completed Mode: Edit & Ln1,Col1 Untitled.ipynb
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[ N J . JupyterLab x| €) dstndstn/FittingAModel2023 i X 4 ~
<« > O O G https:jfsymmetry.pi.local/user/dlang/labjworkspaces/auto-m/tree/home/dlang/FittingAModel2023/Untitled.ipynb "% 5y Q Search & L e =
~ File Edit View Run Kernel Git Tabs Settings Help | Mem:1.11 GB
Es + c & M Terminal 3 X [A fitting-1.ipynb [ Untitled.ipynb o
A ORES B + XO O » m C » Code Julia184 O
O maing [91: 1 add CSV

@ dlang
‘) FLEBROWEER Resolving package versions...

No Changes to "~/.julia/environments/v1.8/Project.toml’

| ] No Changes to "~/.julia/environments/v1.8/Manifest.toml’
__ | | Filter files by name Q
= add DataFrames

B/ - /dlang ¥ !

/ FittingAModel2023 / Resolving package versions...
Name . Last Modified No Changes to "~/.julia/environments/v1.8/Project.toml’
No Changes to “~/.julia/environments/v1.8/Manifest.toml’

»

FH data.csv 17 hours ago
o [ fitting-1.ip... 10 minutes ago : “5:!-"9 csv
[ LICENSE 17 hours ago NrHng Daiolanee
¥ README.md 17 hours ago : alldata = CSV.read("data.csv", DataFrame)
™ Untitled.ip... seconds ago . 50-6 Batabrarne
Row row x y sigma_y sigma_x rho_xy
Int64 Int64 Int64 Int64 Int64 Float64
1 201 592 61 -0.84
2 401 25 0.31
3 47 583 38 0.64
Simple (. 3 2 {8 Q} Julia 1.8.4 | Idle Mem: 1.11 GB Saving completed Mode: Command @ Ln 2, Col 17 Untitled.ipynb
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.|

- > O Gl ﬁ https:f{symmetry.pi.local/user/dlang/labfworkspaces/auto-m/treefhome/dlang/FittingAModel2023/Untitled.ipynb 0% §Y Q Search ® 4+ 0 =

: File Edit View Run Kernel Git Tabs Settings Help |Mem:1.1ZGB

B 1+ c & M Terminal 3 X 7 fitting-1.ipynb X | [ Untitled.ipynb 9
— FAVORITES B + XTO O » m C » Code v @® git Julia184 O
[6]: 20x6 DataFrame
o B dlang i 5
Row row X y sigma_y sigma_x rho_xy
@ dlang
Int64 Int64 Int64 Int64 Int64 Float64
Q) FILE BROWSER
1 1 201 592 -0.84
__ | | Filter files by name Q 2 2 244 401 0.31
" m/ - /dlang Tt 3 3 47 583 0.64
| FittingAModel2023 / 4 4 402 -0.27
* Name - Last Modified 5 5 495 .0.33
FH data.csv 17 hours ago 6 6 173 0.67
o [A] fitting-1.ip... 10 minutes ago 9 2 479 2002
[ LICENSE 17 hours ago
8 8 504 -0.05
M README.md 17 hours ago
9 9 510 -0.84
™ untitled.ip... seconds ago
10 10 416 -0.69
1 " 393 0.3
12 12 442 -0.46
13 13 317 -0.03
14 14 Hill 0.5
15 15 400
simple D 3 2 & 4 Julia184|ldle Mem: 112 GB Saving completed Mode: Command & Ln2,Col17 Untitled.ipynb
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[ N ] . JupyterLab x 0 dstndstnjFittingAModel 2023 fr X + v

- > O ) ﬁ https:f{symmetry.pi.local/user/dlang/labfworkspaces/auto-m/treefhome/dlang/FittingAModel2023/Untitled.ipynb 0% §Y Q Search ® 4 0 =

: File Edit View Run Kernel Git Tabs Settings Help

| Mem:1.15 GB

] 1+ c & M Terminal 3 X | [A fitting-1.ipynb X | [ Untitled.ipynb %
— FAVORITES B + XTO O » m C » Code v @® git Julia184 O
o ™ dlang using DataFrames
@ dlang alldata = CSV.read("data.csv", DataFrame);
Q) FILE BROWSER
; . size(alldata)
Filter files by name Q
= ¢ (20, 6)
B/ - /dlang T
[ FittingAModel2023 / data = alldata([5:end,
* Name - Last Modified
- 16x6 DataFrame
FH data.csv 17 hours ago .
Row row x y sigma_y rho_xy
e [A] fitting-1.ip... 12 minutes ago
Int64 Int64 Int64 Int64 Float64
[ LICENSE 17 hours ago - -
203 495 21 -0.33
M README.md 17 hours ago
™ untitled.ip... seconds ago P 1% i 097
479 27 -0.02
504 14 -0.05
510 30 -0.84
416 16 -0.69
393 14 0.3
442 25 -0.46
Simple (1 3 2 & 4 Jula184|idle Mem:115GB Saving completed Mode: Command & Ln1,Col1 Untitled.ipynb
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« > O O G https:jfsymmetry.pi.local/user/dlang/labjworkspaces/auto-mjtreefhome/dlang/FittingAModel2023/Untitled.ipynb o ¢ Q Search ® & @O =
: File Edit View Run Kernel Git Tabs Settings |Mem:1.15 GB
B 1t ¢« | @ Terminal 3 X [A fitting-1.ipynb [%] Untitled.ipynb
—— FAVORITES B+ X O B » m C » Code Julia184 O
[T71: Tsize(data)
o B dlang
™ diang [171: (16, 6)

Q) FILE BROWSER

_ | | Filter files by name Q
- B/ - /dlang Yo
| FittingAModel2023 /
* Name - Last Modified
FH data.csv 17 hours ago
e [A] fitting-1.ip... 13 minutes ago
[ LICENSE 17 hours ago

M README.md
™ Untitled.ip...

Simple (1
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17 hours ago

2 minutes ago

[18]:

[18]:
203
58
210
202
198
158
165
201
157
131
166
160
186
125
218
146

data.x

16-element Vector{Int64}:

3@M2® @ Juialsa|ldle Mem:115GB
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[ AN ] ¥ JupyterLab ® 0 dstndstn/FittingAModel 2023 . X + v

“ > O O G https:jjsymmetry.pi.local/user/dlang/labjworkspaces/auto-mjtreefhome/dlang/FittingAModel2023/Untitled.ipynb mon  §y  Q Search ® & 0 =

: File Edit View Run Kernel Git Tabs Settings Help |Mem:1.BOGB

] 1+ c & M Terminal 3 X | [A fitting-1.ipynb [%] Untitled.ipynb
~— FAVORITES B + X » m C » Code Julia184 @
[T8]7 1b-€lement Vector{lntedr:
© madang 203
58
@ dlang 210
Q) FILE BROWSER 202
Filter files by name Q| 158
= | 165
B/ --- /dlang Yr 201
| FittingAModel2023 / 157
T 131
* Name Last Modified 166
HH data.csv 17 hours ago 160
o [A] fitting-1.ip... 15 minutes ago igg
™ LICENSE 17 hours ago 218
M README.md 17 hours ago 146
] Untitled.ip... a minute ago using WGLMakie
f = Figure()
Axis(f[1, 11)
errorbars!(data.x, data.y, data.sigma_y)
f
Simple (') 3 2 & 4 Jula184|Busy Mem: 150 GB Saving completed Mode: Command & Ln1,Col1 Untitled.ipynb
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- > @) ﬁ https:f{symmetry.pi.local/user/dlang/labfworkspaces/auto-m/treefhome/dlang/FittingAModel2023/Untitled.ipynb 0% §Y Q Search ® 4+ 0 =

: File Edit View Run Kernel Git Tabs Settings Help

| Mem:1.65 GB

i 1+ c & 7 X | [A fitting-1.ipynb [%] Untitled.ipynb
~— EAVORITES c » Julia184 O
o B dlang
M dlang
Q) FILE BROWSER
= = . = using WGLMakie
_ | | Filter files by name Q
S B/ - /diang 2 f = Figure()
| FittingAModel2023 / Axls (113, 1))
9 errorbars!(data.x, data.y, data.sigma_y)
* Name - Last Modified f
FH data.csv 17 hours ago
e [A] fitting-1.ip... 16 minutes ago
[™ LICENSE 17 hours ago
M README.md 17 hours ago
™ untitled.ip... seconds ago
Simple (') 3 2 & 4 Jula184|ldle Mem: 165 GB Saving completed Mode: Command & Ln2, Col14 Untitled.ipynb
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: File Edit View Run Kernel Git Tabs Settings Help

Bs + c O 5| Terminali X | [A fitting-1.ipynb [%] Untitled.ipynb
~ FAVORITES B+ XDO» = C » Julia184 O
186
o ] dlang 125
@ dlang 218
146
Q) FILE BROWSER
: . using WGLMakie
- l Filter files by name Q|
- — ]
m/ - ]diang ff AcisteL, 1)
spas r
EIDaAoAsIZDES ) errorbars!(data.x, data.y, data.sigma_y)
R Name - Last Modified scatter!|
FH data.csv 17 hours ago i
e [A] fitting-1.ip... 16 minutes ago
[ LICENSE 17 hours ago
M README.md 17 hours ago
™ Untitled.ip... seconds ago
Simple (.0 3 2 & 4 Jula184|ldle Mem: 165 GB Saving completed Mode: Edit & Ln4, Col9 Untitled.ipynb
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: File Edit View Run Kernel Git Tabs Settings Help | MEI:16500
B 1+ c & X | [A fitting-1.ipynb [%] Untitled.ipynb
~— FAVORITES C » Code Julia184 O
o B dlang
@ dlang
Q) FILE BROWSER
— : = = using WGLMakie
_ | | Filter files by name Q
T m o jdang o Adis(L, 1)
AEIDOANOAsIZDES) errorbars!(data.x, data.y, data.sigma_y)
* Name - Last Modified scatter!(data.x, data.y, markersize=20, color=:red)
FH data.csv 17 hours ago i
e [A] fitting-1.ip... 17 minutes ago
[ LICENSE 17 hours ago
M README.md 17 hours ago
™ untitled.ip... a minute ago
Simple (1 3 2 & Q} Julia 1.8.4 | Idle Mem: 1.65 GB Saving completed Mode: Command & Ln1, Col1 Untitled.ipynb
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<« > O @) ﬁ https:f{symmetry.pi.local/user/dlang/labfworkspaces/auto-m/treefhome/dlang/FittingAModel2023/Untitled.ipynb LEE Q Search ® &L @ =
~ File Edit View Run Kernel Git Tabs Settings Help | Mem:1.66 GB
] 1+ c & ETermingI 377 X ]E]f?tt]pg-lipynb 7 [%] Untitled.ipynb %
FAVORITES B+ XDOO » = Julia184 O
o ™ diang [26]:
@ dlang
Q) FILE BROWSER
__ | | Filter files by name Q
i B/ - /dlang T
| FittingAModel2023 /
* Name - Last Modified
FH data.csv 17 hours ago
o [A] fitting-1.ip... 20 minutes ago
[™ LICENSE 17 hours ago S
M README.md 17 hours ago
™ Untitled.ip... seconds ago : xx = LinRange(50, 250, 20)
20-element LinRange{Float64, Int64}:
50.0,60.5263,71.0526,81.5789,92.1053,..,207.895,218.421,228.947,239.474,250.0
f = Figure() I
Axis(f[1, 11)
errorbars!(data.x, data.y, data.sigma_y)
scatter!(data.x, data.y, markersize=20, color=:red)
T
Simple (') 3 2 @& 4 Jula184|ldle Mem: 166 GB Saving completed Mode: Edit & Ln5, Col2 Untitled.ipynb
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~ File Edit View Run Kernel Git Tabs Settings Help

| Mem:1.66 GB

B 1+ c & B Terminal 3 X | [A fitting-1.ipynb [%] Untitled.ipynb %
 AVORITES B+ XD » » Code Julia1.84 O
o B dlang
@ dlang
Q) FILE BROWSER
__ | | Filter files by name Q
S B/ - /dlang ¥
| FittingAModel2023 |
* Name - Last Modified
FH data.csv 17 hours ago
e [A] fitting-1.ip... 20 minutes ago =
[ LICENSE 17 hours ago xx = LinRange(5@, 250, 20)
M README.md 17 hours ago
Bl Uriitad e S 20-element LinRange{Float64, Int64}:
NeC b ZeCLRT Ayl 50.0,60.5263,71.0526,81.5789,92.1053,..,207.895,218.421,228.947,239.474,250.0
f = Figure()
Axis(f[1, 1])
errorbars!(data.x, data.y, data.sigma_y)
scatter!(data.x, data.y, markersize=20, color=:red)
yy_eye = Xx .x m_eye .+ b_eye
simple (D 3 2 & 4 Julal84|ldle Mem: 166 GB Saving completed Mode: Edit @ Ln 6, Col 23  Untitled.ipynb
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Bs 1+ c & M Terminal 3 X | [A fitting-1.ipynb 7 X | [ Untitled.ipynb

R B+ XTOT® » m C » Code v @O git Julia18.4 O
O madang [29]: xx = LinRange(50, 250, 20)

@ dlang
‘) S EmROVtEn [29]: 2@-element LinRange{Float64, Int64}:

50.0,60.5263,71.0526,81.5789,92.1053,..,207.895,218.421,228.947,239.474,250.0

- Filter files by name Q [30]: | f = Figure()
= Axis(f[1, 1])

[-Fit’;in";\r{llglc?;gozaf o errorbars!(data.x, data.y, data.sigma_y)

9 scatter!(data.x, data.y, markersize=20, color=:red)
* Name - Last Modified
yy_eye = xx .x m_eye .+ b_eye
FH data.csv 17 hours ago RS A
o [A] fitting-1.ip... 21 minutes ago

[ LICENSE 17 hours ago u

M README.md 17 hours ago }

™ Untitled.ip... a minute ago ﬁ/

WL
simple (D 3 2 & 4 Julia184|ldle Mem: 167 GB Saving completed Mode: Edit & Ln1,Col1 Untitled.ipynb
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: File Edit View Run Kernel Git Tabs Settings Help [ MemiECTCR
] 1+ c & 5| Terminali | X | [A fitting-1.ipynb [%] Untitled.ipynb
~ FAVORITES H o+ X0 2 > B Julia18.4 O
o M dlang [30]:
M dlang
Q) FILE BROWSER
(3 | Filter files by name Q l
i B/ - /dlang T
| FittingAModel2023 /
* Name - Last Modified
[ data.csv 17 hours ago : z
e : . function objective(parameters)
e [A] fitting-1.ip... 28 minutes ago return 0.
[ LICENSE 17 hours ago end
M README.md 17 hours ago "
. ‘ : starting_params = [b_eye, m_eyel
& untitled.ip... a minute ago result = optimize(objective, starting_params)
Simple (1'% 3 2 & 4 Julial84|ldle Mem: 167 GB Saving completed Mode: Edit & Ln2, Col46 Untitled.ipynb
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~ File Edit View Run Kernel Git Tabs Settings Help | Mem:1.67 GB
B3 1+ c & ETermirr?arIVS X ,E fitting-1.ipypb [%] Untitled.ipynb e
 AVDRITES B+ XTO®H » m C » Code Julia1.84 O
o M dlang [30]:
@ dlang
Q) FILE BROWSER
__ | | Filter files by name Q
" m/ - [dlang Yo
| FittingAModel2023 |
* Name - Last Modified
[ data.csv 17 hours ago : ;
i : : function objective(parameters)
o [A] fitting-1.ip... 30 minutes ago b = parameters[1]
[ LICENSE 17 hours ago m = parameters[2]
N println(b, m) 1
~ README.md 17 hours ago return abs(b - 3.4) + abs(m - 17)
™ untitled.ip... seconds ago end
objective (generic function with 1 method)
starting_params = [b_eye, m_eye]
result = optimize(objective, starting_params)
Simple (. 3 2 & 4 Jula184|ldle Mem: 167 GB Saving completed Mode: Command & Ln2, Col46 Untitled.ipynb
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: File Edit View Run Kernel Git Tabs Settings Help

| Mem:1.68 GB

B 1+ c & M Terminal 3 X 7 fitting-1.ipynb X | [ Untitled.ipynb %
. FAVORITES B + X0 0O » Julia1.8.4 O
o M dlang (30]:
M dlang
Q) FILE BROWSER
__ | | Filter files by name Q
i B/ - /dlang ¥
| FittingAModel2023 /
* Name - Last Modified
FH data.csv 17 hours ago
] add Optim
o [A] fitting-1.ip... 31 minutes ago
[ LICENSE 17 hours ago Resolving package versions...
N No Changes to "~/.julia/environments/v1.8/Project.toml’
~ README.md 17 hours ago No Changes to '~/.julia/environments/v1.8/Manifest.toml’
™ untitled.ip... a minute ago ;
function objective(parameters)
b = parameters[1]
m = parameters[2]
@show b m
return abs(b - 3.4) + abs(m - 17)
end
objective (generic function with 1 method)
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Unconstrained Optimization

To show how the Optim package can be used, we minimize the Rosenbrock function, a classical test
problem for numerical optimization. We'll assume that you've already installed the Optim package using
Julla's package manager. First, we load Optim and define the Rosenbrock function:

using Optim
fix) = (1.8 - x[1]1)°2 + 188.8 * (x[2] - x[1]1"2)~2

Once we've defined this function, we can find the minimizer (the input that minimizes the objective) and the
minimum (the value of the objective at the minimizer) using any of our favorite optimization algorithms. With
a function defined, we just specify an initial point x and call optimize with a starting point x® :

x@ = [@.9, 8.0]
optimize(f, x@)

Note: It Is Important to pass initial_x as an amay. If your problem Is one-dimensional, you have to wrap
it in an array. An easy way to do so i3 to write optimize(x-»f(first(x)), [initial_x]) which make
sure the input Is an array, but the anonymaus function automatically passes the first (and only) elemant
onto your given f .

Optim will default to using the Nelder-Mead method in the multivariate case, as we did not provide a
gradient. This can also be explicitly specified using:

optimize(f, x@, MelderMead())

Other solvers are available. Balow, we use L-BFGS, a quasi-Newtan method that requires a gradient. If we
pass T alone, Optim will construct an approximate gradient for us using central finite differancing:

optimize(f, =8, LOFGS())
For better performance and greater precision, you can pass your own gradient function. If your objective is
written in all Julia code with no special calls to external (that is non-Julia) libraries, you can also use
automatic diffarentiation, by using the autodiff keyword and settingitto :forward :

optimize(f, x8, LBFGS(); autodiff = :forward)
For the Rosenbrock example, the analytical gradient can be shown to be:

function g!(G, x)

G[1] = -2.0 = (1.8 - x[1]) - 40@.® = (x[2] - x[1]°2) * x[1]

G[2] = 200.8 * (x[2] - x[1]72)

end

Mota. that the functiona wea're usina to calculate the aradient (and later the Hesalan h! ) of the
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Vote: It IS Impo op 1n1tial’x as rray. [T'your problem is one-dimensional, you have to wrap
itin an array. An easy way to do so is to write optimize(x->f(first(x)), [initial_x]) which make
sure the input is an array, but the anonymous function automatically passes the first (and only) element
onto your given f .

Optim will default to using the Nelder-Mead method in the multivariate case, as we did not provide a
gradient. This can also be explicitly specified using:

optimize(f, x@, NelderMead())

Other solvers are avallable. Below, we use L-BFGS, a quasi-Newton method that requires a gradient. If we
pass T alone, Optim will construct an approximate gradient for us using central finite differencing:

optimize(f, x@, LBFGS())

For better performance and greater precision, you can pass your own gradient function. If your objective is
written in all Julia code with no special calls to external (that is non-Julia) libraries, you can also use
automatic differentiation, by using the autodiff keyword and settingitto :forward :

optimize(f, x@, LBFGS(); autodiff = :forward)
For the Rosenbrock example, the analytical gradient can be shown to be:

function g!'(G, x)

G[1] = =2.0 * (1.8 - x[1]) - 400.0 * (x[2] - x[1]*2) * x[1]
G[2] = 200.0 * (x[2] - x[1]~2)

end

Note, that the functions we're using to calculate the gradient (and later the Hessian h! ) of the
Rosenbrock function mutate a fixed-sized storage array, which is passed as an additional argument called

G (or H for the Hessian) in these examples. By mutating a single array over many iterations, this style of
function definition removes the sometimes considerable costs associated with allocating a new array
during each calltothe g! or h! functions. If you prefer to have your gradients simply accept an x , you
can stilluse optimize by settingthe inplace keywordto false :

optimize(f, g, x@; inplace = false)

Page 34/68



@ Firefox File Idit View History Dookmarke Tools Window  Help zoom [m B (@) B OBOIMST @ ® @oc07373z @ 49 X B dstin D Q@ TueJan 17 10:02AM
F |
[ XN ] Z JupyterLab ® ) dstndstn/FittingAModel2023 £ X | @ Tips and tricks - Optim.JI X |+ ~

= Q O G httpsffiulianisolvers.github.io/Optim jl/stablef#user/tipsandtricks/ 12a% g Q Search @ & 0 =

£ CENETY

0 GitHub

Home

» Tutorials
Minimizing a function
Gradlents and Hesslans
Configurable Options
Linesearch
Algorithm choice
Preconditioners
Complex optimization
Manifolds

Dealing with constant parameters

Avoid repsating computations
Provide gradients

Separating time spent in Optim's code and user
provided functions

Early stopping
Interior point Newton
Maximgym likelihood estimation
Conditional maximum likelihood estimation
» Algorithms
Contributing
License

\httpa:/f glthub.lojOptim.j|

Pirsa: 23010004

< Previous Manifolds Interior point Newton | Next »

Dealing with constant parameters

In many applications, there may be factors that are relevant to the function evaluations, but are fixed
throughout the optimization. An cbvious example is using data in a likelihood function, but it could also be
parameters we wish to hold constant.

Consider a squared error loss function that depends on some data x and y , and parameters betas .
As far as the solver is concerned, there should only be one input argument to the function we want to
minimize, call it sgerror .

The problem is that we want to optimize a function sgerror that really depends on three inputs, and two
of them are constant throughout the optimization procedure. To do this, we need to define the varlables x
and y

»®
I

= [1.e, 2.0, 3.0]
=1.0 + 2.8 x x + [-0.3, 0.3, -0.1]

<
J

We then simply define a function in three variables

function sqerror(betas, X, Y)
err = 8.0
for i in 1:length(X)
pred_i = betas[1] + betas[2] * X[i]
err += (Y[i] - pred_i)~2
end
return err
end

and then optimize the following anonymous function
res = optimize(b -> sqgerror(b, x, y), [0.0, @.0])

Alternatively, we can define a closure sqgerror(betas) thatis aware of the variables we just defined
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return sum(abs.(data.y .- y_pred))
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FH data.csv 18 hours ago m = parameters[2]
o [A] fitting-1.ip... an hour ago
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return objective_abs(p, data.x, data.y, data.sigma_y)
end
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#function shim(p)

# return objective_abs(p, data.x, data.y, data.sigma_y)
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* Name - Last Modified
y_pred = b .+ m .% X
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o [ fitting-1.ip... an hour ago return sum(abs.(y .- y_pred))
end
[™ LICENSE 18 hours ago
M README.md 18 hours ago : #function shim(p)
R Untitled.ip... a minute ago # return objective_abs(p, data.x, data.y, data.sigma_y)
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starting_params)
Simple (0 3 2 & 4 Jula184|ldle Mem: 167 GB Saving completed Mode: Edit & Ln 3, Col 35 Untitled.ipynb

Pirsa: 23010004 Page 56/68



Pirsa: 23010004 Page 57/68




Window _Help zoom (M ® M O @55, 089MST @ ©® @ocososst @ 4) % G dstn D Q@ Tuelan1y 10:29AM

|

[ XN ] _ JupyterLab x| €) dstndstn/FittingAModel2023 £ X @ Minimizing a function - OptimJl X W Normal distribution - Wikipedia X = ~

<« > ) ﬁ https:f{symmetry.pi.local/user/dlang/labfworkspaces/auto-m/treefhome/dlang/FittingAModel2023/Untitled.ipynb 0% §Y Q Search ®@ & 0 =
-t

~ File Edit View Run Kernel Git Tabs Settings Help I Mem:1.67 GB

B 1+ C & M Terminal 3 X | [A fitting-1.ipynb X | [ Untitled.ipynb 9
VLRI B+ XDO0H » = » Code v @© git Julia1.8.4 O
o i dlang o /
@ dlang ®
Q) FILE BROWSER
| | Filter files by name Q
= function objective_abs(parameters, x, y, sigma)
W/ - [dlang * b = parameters[1]
| FittingAModel2023 / m = parameters([2]
* Name - Last Modified e
_pred = b .+ m .*x x
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-log. (sigma * sqrt(2 * m)) .-0.5 .x (y .- y_pred).”2 / sigma.”2)

_ | | Filter files by name Q end
-_"_ -+ [ dlang % objective_abs (generic function with 1 method)
| FittingAModel2023 /
* Name - Last Modified : #function shim(p)
[ data.csv 18 hours ago # return objective_abs(p, data.x, data.y, data.sigma_y)
#end
o [A] fitting-1.ip... an hour ago
[™ LICENSE 18 hours ago : starting_params = [b_eye + 0., m_eyel
M README.md 18 hours ago result = optimize(p —> objective_abs(p, data.x, data.y, data.sigma_y),

starting_params)
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* Status: success

* Candidate solution
Final objective value: 1.0444260+03
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| FittingAModel2023 /
* o yy_gauss = Xx .% m_gauss .+ b_gauss
Name 2 Last Modified lines!(xx, yy_gauss, color=:purple, linewidth=3)
FH data.csv 18 hours ago :
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[ LICENSE 18 hours ago
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FH data.csv 18 hours ago end
o[ fitting-1.ip... ah ol age objective_abs (generic function with 1 method)
[™ LICENSE 18 hours ago

M README.md
™ untitled.ip...

#function shim(p)

# return objective_abs(p, data.x, data.y, data.sigma_y)
#end

18 hours ago

2 minutes ago

starting_params = [b_eye + 0., m_eyel
result = optimize(p -> objective_abs(p, data.x, data.y, data.sigma_y),
starting_params)

* Status: success

* Candidate solution
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