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Links and Sources

Title

https://www.kaggle.com/code/parulpandey/penguin-dataset-the-new-iris

python4delphi/Tutorials/Webinar Il at master - maxkleiner/python4delphi (github.com)

https://maxbox4.wordpress.com/

Delphi
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RAD Studio 11.4, maXbox4 and Python 3.8 with Seaborn
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1 From Data to Plot

1.1 Functions

The Iris flower data set or Fisher's Iris data set is a multivariate data set introduced by the British
statistician and biologist Ronald Fisher in his 1936 paper.

Palmer Archipelago (Antarctica) penguin dataset appears to be a drop in replacemnt for the same. It is
a great intro dataset for data exploration & visualization. But the penguins dataset has different
number of samples for each species.

First we get the data:

import seaborn as sns

df = sns.load_dataset("penguins")

Or alternate

df = pd.read csv('../input/palmer-archipelago-antarctica-penguin-
data/penguins size.csv')

df .head ()

culmen_length_ | culmen_depth_ | flipper_length_ | body_mass

species| island mm mm mm p sex
0 Adelie Torgersen 39.1 18.7 1810 37500  MALE
1 Adelie Torgersen 39.5 17.4 186.0 3800.0  FEMALE |
2 Adelie Torgersen 40.3 18.0 1195.0 32500  FEMALE |
@‘Adelie HTorgersenHNaN HNaN HNaN HNaN HNaN
4 Adelie Torgersen 36.7 193 1193.0 34500  FEMALE |
(® Python Chats to Svg maXbox4 - m X

matplotib seaborn

from delphi_module import svg_image
from io import StringIO

import seaborn as sns

import matplotlib.pyplot as plt

df = sns.load_dataset("penguins")
sns.pairplot(df, hue="species")

figfile = Stringlo() £
plt.savefig(figfile, format='svg') g
figdata_svg = figfile.getvalue() z
svg_image.SvgText = figdata_svg
species
o adelle

f Chinstrap
£ 20 i Al s Gentoo

#plt.show()
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df.info ()

<c
Ra
Da

#
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dt
me

me

lass 'pandas.core.frame.DataFrame'>
ngelndex: 344 entries, 0 to 343
ta columns (total 7 columns) :

Column Non-Null Count
species 344 non-null
island 344 non-null
culmen length mm 342 non-null
culmen depth mm 342 non-null
flipper length mm 342 non-null
body mass g 342 non-null
sex 334 non-null

ypes: float64(4), object(3)
mory usage: 18.9+ KB

mory shape core cube #7

The dataset consists of 7 columns.

* species: penguin species (Chinstrap, Adélie, or Gentoo)

object
floato4
floato4
floato4
floato4
object

¢ culmen_length_mm: culmen length (mm)

* culmen_depth_mm: culmen depth (mm)

* flipper_length_mm: flipper length (mm)

* body_mass_g: body mass (g)

* island: island name (Dream, Torgersen, or Biscoe) in the Palmer Archipelago

(Antarctica)

* sex: penguin sex
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matplotib seaborn 0
from delphi_module import svg_image
from io import StringIO 55
import seaborn as sns £
import matplotlib.pyplot as plt £ s0
5
df = sns.load_dataset("penguins") gA5
sns.pairplot(df, hue="species") =i
3 40
figfile = StringI0()
plt.savefig(figfile, format='svg') 35
figdata_svg = figfile.getvalue()
svg_image.SvgText = figdata_svg
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Seaborn is a Python data visualization library based on matplotlib. It provides a high-level interface for
drawing attractive and informative statistical graphics.
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1.2 Covariance

“Covariance” indicates the direction of the linear relationship between variables. “Correlation” on the
other hand measures both the strength and direction of the linear relationship between two variables.

Source: https://tinyurl.com/yd2pezss

60 - .
£
EI
='50 4 .
)
on
[ =
EI 40 _
E
E 20.0 1 g
I
5 175 1 o2655"® o
a fi‘..!q..-. b
[=] f=-
—115.0 1 . PR ]
o species
e T ' @ Adelie
] Chinstra
E 220 - 1 -s‘.}%' * P
= = ,hﬁ. ® Gentoo
=t R
§ 200 - ] mesi®
2 Eese
" Yo
2 180 _ ﬁ,‘;@a
E T T
» 6000 - .
g 5000 - -
.! 4000 - §
H
* 3000 .

T T T 1 T
40 60 15 20 175 200 225 2000 4000 6000

hill larmmath e hill Aamth e A lrammtl e e mames
1096_Figure_1_species.png

The scatter plot which shows us the correlation with respect to other features. This method helps just
to figure out the important features which account the most for the classification in our model.

1.3 Scatter Plot

A scatter plot (aka scatter chart, scatter graph) uses dots to represent values for two different numeric
variables. The position of each dot on the horizontal and vertical axis indicates values for an individual
data point. Scatter plots are used to observe relationships between variables.

A common modification of the basic scatter plot is the addition of a third variable. Values of the third
variable can be encoded by modifying how the points are plotted. For a third variable that indicates
categorical values (like geographical region or gender), the most common encoding is through point

color.
Seaborn lets you create relational plots using the relplot () function. The function technically lets

you create more than scatter plots.

5/10


https://tinyurl.com/yd2pezss

Numpy arrays are a good substitute for python lists. They are better than python lists. They provide
faster speed and take less memory space. Let’s begin with its definition for those unaware of numpy
arrays. They are multi-dimensional matrices or lists of fixed size with similar elements.

Pandas is a popular Python library used to manipulate tabular data. It provides a versatile
dataframe object that can read data from many popular formats, such as Excel, SQL, CSV and more.
The Pandas style API provides you with many different tools that makes working with styling tabular

data much easier.

@ Simple P4D Demo maXbox4

Python Source code

from delphi_module import np_array

print(“type(np_array) = ", type(np_array))
print("len(np_array) = ", len(np_array))
print("np_array = ", np_array)

res_array = np_array.copy()

for i in range(len(np_array)):
res_array[i] *= np_array[i]

print("res_array = ", res_array)

Python Output

type(np_array) = <class 'numpy.ndarray'>
len(np_array) =
np_array = [ 1 3 4 5 6 7 8B 9 18]

res_array = [ 1 4 9 16 25 36 4% 64 81 1008]
type(np_array) = <class 'numpy.ndarray'>
len(np_array) = 1
np_array = [ 1 2 3
res_array = [ 1 4

18
2

4 5 6 7 8 9 18]
9 16 25 36 49 64 81 18]

Run Python Version

1096_2022-11-12_var_python.png
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from delphi_module import svg_image ~
from io import StringIO

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.cbock as cbock

# stores the date as an np.datetimeé4 with a day unit ('D")
price_data = (cbook.get_sample_data('goog.npz', np_load=Truc
.view(np.recarray))
price_data = price_data[-250:] # get the most recent 250 tr
deltal = np.diff(price_data.adj_close) / price_data.adj_clo:

# Marker size in units of points”2
volume = (15 * e_data.volume[:-2] / price_data.volume[8]
close = 0.003 * price_data.close[:-2] / @.883 * price_data.c

fig, ax = plt.subplots()
ax.scatter(deltal[:-1], deltal[1:], c=close, s=volume, alph:

ax.set_xlabel(r'$\Delta_i$', fontsize=15)
ax.set_ylabel(r'$\Delta {i+1}$', fontsize=15)
ax.set_title('Volume and percent change')

ax.grid(True)
fig.tight_layout() v
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python - Scaling a plot (matplotlib) - Stack Overflow

The graph is quite big, so in order to not only see many overlapping dots indicating the nodes, | have
to scale the output picture. | used: f,ax = plt.subplots (1,1) ax.set_aspect (‘equal') zoom=30 w, h =
f.get_size_inches () f.set_size_inches (w * zoom, h * zoom) .

@ Python Chats to Svg maXbox4 — m} X

matplotib  seaborn
Volume and percent change

from delphi_module import svg_image ~
from io import StringIO 0.20 - &
import numpy as np

import matplotlib.pyplot as plt
import matplotlib.cbook as cbook

0.15 | ®
# Load a n ray om yahoo csv data with
# volume, ad the mpl-data/exam ctor h
# stores tf te as an np.datetime6d wi a day t ('D") 0.10 -

price_data = (cbook.get_sample_data('goog.npz', np_load=Truc
.view(np.recarray))
price_data = price_data[-250:] # get the most recent 256 tr

>
o
@
]

0.05 1

oY)

deltal = np.diff(price_data.adj_close) / price data.adj_clos

)
# Marker size in units of points*2 0.00 1 %gﬁh =
% '
e _°
4 L
[

volume = (15 ¥ price_data.volume[:-2] / price_data.volume[8]
close = ©.003 * price_data.close[:-2] / ©8.003 * price_data.c (]/\.

[ ]
- ] L ] o
fig, ax = plt.subplots() 0.05 -
ax.scatter(deltal[:-1], deltal[1:], c=close, s=volume, alph: [ ]
ax.set_xlabel(r'$\Delta_i$', fontsize=15) -0.10 A 8
ax.set_ylabel(r'$\Delta_{i+1}$', fontsize=15) )
ax.set_title('Volume and percent change') w ; ' ' I ' } }
< > -0.10 -0.05 0.00 0.05 0.10 0.15 0.20
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1.4 Predict and Dict the Pic

When you hear the word, ‘Bayesian’, you might think of Naive Bayes. However, Bayesian principles
can also be used to perform regression. In this article, we will discuss and implement Bayesian Ridge
Regression, which is not the same as regular Ridge Regression. To understand more about regular
Ridge Regression, you can follow this link.

File Edit Search View Refactor Project Run Component Tools Tabs Help
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port String 1e8
@ SynEditPythonBehaviour! paralle! import numpy as np
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import import matplotlib.pyplot as plt N . .
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Object Inspector 2 x confirme from sklearn.preprocessing import PolynomialFeatures - r
from sklearn.metrics import mean_squared_error, mean_absolute_err
Form1 TForm1 paralle! from sklearn.utils import parallel_backend ...
- o 8 parallel_backend(threading') 6.7 ]
Properties  Events cols - Eopart datatime
Action contirmy import warnings
ActiveControl . warnings.filterwarnings("ignore") 6.6 X
Align al alNone world g confirmed_df = pd.read_csv('https://raw.githubusercontent. com/CSS ’e]
AlignWithMargir [] False for 1 1 65 b
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https://www.geeksforgeeks.org/ml-ridge-regressor-using-sklearn/
https://stackoverflow.com/questions/55534509/scaling-a-plot-matplotlib

1.5 Predict in a Script

Regression is a Machine Learning task to predict continuous values (real numbers), as compared to

classification, that is used to predict categorical (discrete) values.

@
| r s PR T e & £ 7
1 Load Find Replace’/ Refact | Go Compile! Use Cases Tutofial Regource | Seriald: | 747 7
N d S DN IO i J e L1 &Y 11 1096_P4D_AnalyticsDemo.pas v &g By g
1s52|begin
1ss|eg:= TPythonEngine.Create(Nil);
1€ try
161 eg.pythonhome:= PYHOME;
1€2 eg.loadDLL; %) Figure 1 — O
1€ println('test import '+GetPythonEngine.EvalSt
1&4 println('test import '+eg.EvalStr('_import |
1& writeln : les
16 //println(eg.Evalstr('__import ("faker").Fak 6.9
167 w:= TStopWatch.Create(): = ||e==T=st A
les sw.Start; Bayesian Ridge Polynomial Predictions
1les eg.execSt 681
170
171 6.7
173 6.6
174
R 651
17 eg.execSt 6.4
17 println(eg.eval
18 println(eg.evalStr(''#3 6.3
@axboxt C:\Program Files\Streaming\maxbox\ pythonddelphi Tutorials\Webinar Il AnalyticsDemo

| test import 0.100000000000000005551115123125782702] 0 10
f| test import 0.100000000000000005551115123125782702]

# €2 $[al= B

1096_2022-11-11_analytics_script.png

The algorithm uses a hyperparameter to control regularization strength and fully integrates over the
hyperparameter in the posterior distribution, applying a hyperprior selected so as to be approximately

noninformative.

Scikit-learn’s algorithm makes use of conjugate priors and because of that is restricted to use the

Gamma prior which requires four hyperparameters chosen arbitrarily to be small values. Additionally,

it requires initial values for parameters aa and AA that are then updated from the data.

import numpy as np

iilmport matplotlib.pyplot as plt

from sklearn.linear model import BayesianRidge

In comparison, the algorithm we presented requires no initial parameters; and because the
hyperparameter is integrated over, poor performing values contribute little to the posterior
probability mass.

# HHAHHHHHHHHHHH AR AR AR AR
# Plot the true and predicted curves for bbai's BayesianRidgeRegression
model
from bbai.glm import BayesianRidgeRegression
reg = BayesianRidgeRegression(fit intercept=False)
fig, ax = plt.subplots(l, 1, figsize=(4, 4))
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# Note: there are no parameters to tweak
reg.fit (X train, y train)
ymean, ystd = reg.predict (X test, return std=True)

ax.plot (x_test, func(x test), color="blue", label="sin($2\\pi x$)")
ax.scatter(x train, y train, s=50, alpha=0.5, label="observation")
ax.plot (x_test, ymean, color="red", label="predict mean")
ax.fill between(

x test, ymean - ystd, ymean + ystd, color="pink", alpha=0.5,
label="predict std"
)
ax.set ylim(-1.3, 1.3)
ax.legend()

plt.tight layout ()
plt.show ()

Technical Description

maxkleiner (Max Kleiner) (github.com)

A Python program terminates as soon as it encounters an error. In Python, an error can be a
syntax error or an exception. In this article, you will see what an exception is and how it differs
from a syntax error. After that, you will learn about raising exceptions and making assertions.
Then, you’ll finish with a demonstration of the try and except block.
https://realpython.com/python-exceptions/

# Demo34 - Delphi 104 Community Edition - PythonEngine [Stopped - Thread 10168]
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Develop Overview

We value the quality of the material each student is learning. Our Instructor led classes help
provide hands-on learning, one-on-one mentoring with experienced developers and peer-to-peer
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https://realpython.com/python-exceptions/

learning. To allow the most flexibility for students,
from. *No prior coding experience required.

we have Day and Night programs to choose

File Edit Search View Refactor Project Run Component Tools Tabs Help

DFE W OE®vd BE s YOIyl E & 22 Windows 32-bit “«v -
Senire 3 X WelcomePage MainFormSVG | fMain | MainForm MainFormSVG X WrapDelphi Vv PyVizSVG.dproj - Projects r X
5 Classes A ZvEY £ BvEESREVYSYR-
“qucrm](Tme) unit MainFormsvVG; “ s ProjectGroup1_mX5 £
Published tertace PascalScript_Core_D27.bpl
SynPythonSyn1: TSynPythonSyn (7] TestApplicationd.exe
SynEditPythonBehaviourl: TSynEdith ‘
PythonEnginel: TPythonE: nees B oot
ythonEnginel: TPythonEngine Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants, System.Classes, Vcl.Graphics, {57 maxbox3_O.exe
PythonGUIInputOutput1: TPythonGl Vcl.Controls, Vel.Forms, Vcl.Dialogs, WrapDelphi, PythonEngine, Python270.bpl

PythonModule: TPythonModule

PythonGUIL

toutput, SynEdi

our, SynEditHighlighter,

$ dclPython270.bpl

SynEditCodeFolding, SynHighli ython, Vel.StdCtrls, Vel.ExtCtrls, SynEdit,
(5] AnalyticsDemo.exe
SVGlconlmageT: TSVGlconimal (8) Python Chats to Svg maXbox4 - o X PythonVci2ZT0.bpl
'S’VGI(Cnnlmage T;S\/G\c(un\ma matplotib | seabor ' delPythonVcl270.bpl
trolt: trol
T;:;‘ on‘foﬂ bs:ge ontrol From delphi module import sve insge N Volume and percent change 77 Demodd.exe
f2bSheet: TlabSheet from io import StringIO 020 ° & dclsVGlconimagelist270.bpl
< import numpy as np -
import matplotlib.pyplot as plt SVGlconimagel 5tZ70.bpl
Object Inspector import matplotlib.cbook as cbook SVGlconPackage270.bpl
015 ® SVGImage32Package270.bpl
Form1 Trorm|
(5] VarPythDemo.exe
Properties Events : (7] PyVizSVG.exe .
BiDiMode bdLeftToRight (cbook. get_sample_d goog.npz', np_load=True 010 Codelnsight: Done
Borderlcons  [biSystemMenu,biMini _view(np.recarray))
Borderstyle beStazable price_data = price_data[-250:] # get the most recent 250 tr . 00 . Dot Be Seraa g e B A LT E
° V- y
BorderWidth 0 deltal = np.diff(price_data.adj_close) / price_data.adj_clos h 0.051-© ole - PyVizSVG... Model View |Data Explo... |Multi-Devi...
Caption Python Chats to Svg i g °
# Marker size in units of pointsA2 Palette LR
Slieqtieioht 13, volume = (15 * price_data.volume[:-2] / price_data.volume[0] 0.00 & g@ O
Quick Edit... Quick Edit Icon... Bind Visually., close = 0.003 * price_data.close[:-2] / 0.003 * price_data.c L) '>O avO o
9 o ° Delphi | Individual Fil A
fig, ax = plt.subplots() v O 8 a elphi | Individual Files
All shown 2 > -0.05 . ~er° ° v Delphi | Windows v
oY o
Messages ) 2 X
e -010 Y -
Compiling PyVizSVG.dproj (Debug, Win3 o
dec32 command line for “PyVizSVG.dpr*
Success =010  -0.05 0.00 0.05 0.10 0.15 0.20
Elancad ima: 000000 2 A v
Build Output Run y
‘ . - ) — 5 3 1633
B8 O ZurSuche Text hier eingeben # =[] e “ a e B @ 0 @ @ G o @ 8C A G OEm 7Z D) DU e b

1096_2022-11-12_develop_overview.png

procedure pyBank VCL4Python;
var eg: TPythonEngine; sw: TStopWatch;
begin
eg:= TPythonEngine.Create (Nil);
try
eg.pythonhome:= PYHOME;
eg.loadDLL;
println('test import
'+GetPythonEngine.EvalStr (' import ("decimal") .Decimal(0.1)"));
writeln('")
//println(eg.EvalStr (' import ("faker").Faker()'));
sw:= TStopWatch.Create();
sw.Start;
eg.execStr ('import importlib.machinery, importlib.util');
eg.execStr ('from decimal import Decimal, getcontext');
importlib.machinery.ExtensionFilelLoader ("DelphiVCL", '+VCLHOME+") ")

eg.execStr (ANALYTICSSVG) ;

//println(eg.evalStr ('"'#39'MSE: '#39',mean squared error (test bayesian pred,
y_test confirmed)'));

sw.Stop;
//sw.ElapsedMilliseconds;
writeln ('Stop Analytics Testerl:
except
eg.raiseError;
writeln (ExceptionToString (ExceptionType,
finally
eg.Free;
sw.Free;
sw:= Nil;
end;
end;

'+sw.getValueStr)

ExceptionParam)) ;
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