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Abstract :

This study aimed to analyze the impact of modern technology on startups by utilizing
artificial neural network models for forecasting in both Norway and South Africa. The goal
was to highlight economic and geographical disparities during the period spanning the years
2000 to 2022.

The data related to modern technology was collected from the World Bank Group,
while the data concerning startups was sourced from the Global Entrepreneurship Monitor.
Artificial neural network models were employed for forecasting, utilizing the Python
programming language.

The results revealed positive impacts between modern technology and startups in both
Norway and South Africa. However, some disparities were observed in the adoption of
modern technologies and the effectiveness of various forms of government support, such as
financial aid, support programs, and tax incentives.

Keywords: Modern Technology, Startups, Artificial Intelligence, Artificial Neural
Networks, Python Programming Language.
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Government | Individuals | Fixed Mobile High- ICT goods
support for | using the telephone cellular technology | exports
startups Internet subscriptions | subscriptions | exports

Count | 23 00000 23.000000 | 23.000000 23.000000 23.000000 | 23.000000

Mean | 4600455 35.441064 | 7.758636 112.104696 | 6.152519 | 1.220455

Std | 0.603099 25.991565 | 2.646826 49.045139 0.594513 | 0.273983

Min | 3.430000 6.346620 | 2.100000 22.839435 4.894244 | 0.680000

25% | 4.140000 8.065380 | 6.560000 80.138599 5.620858 | 1.010000

50% | 4.665000 37.485000 | 9.0850000 125.364809 | 6.330888 | 1.235000

75% | 5.030000 56.167400 | 9.780000 157.489259 | 6.595199 | 1.420000

Max | 5.800000 74.70300 10.400000 158.924391 | 7.426554 | 1.700000
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support for using the telephone cellular technology | goods
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Variable | Government | Individuals | Fixed Mobile High- ICT
support for | using the telephone cellular technology | goods
startups Internet subscriptions | subscriptions | exports exports

Shapiro- 0.99386 0.00296 0.00125 0.01984 0.26175 | 0.83732
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s W e CasSI et 6.1.5
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Government support
for startups
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Individuals using the

Internet
P, =0.1036939 P, =0.1055282 P, =0.2915199 Fixed telephone
subscriptions
P, =0.0449936 P, =0.3558364 P, =0.04149936 Mobile cellular
subscriptions
P, =0.0465449 P, =0.3457617 | P, =1.509903e-7 High-technology
exports
P, =0.629935 P, =0.6511854 P, =0.7629 ICT goods exports
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(o) Ul Sluejald

Government | Individuals | Fixed Mobile High- ICT goods
support for | using the telephone cellular technology | exports
startups Internet subscriptions | subscriptions | exports
Count |  23.00000 23.000000 23.00000 23.000000 | 23.000000 | 23.000000
Mean 3.890083 88.705622 29.468695 108.330332 | 20.616465 | 1.97826
Std 0.266208 10.9275584 | 17.116896 4.241668 1.396157 | 0.357287
Min 3.350000 63.00000 2.660000 89.529553 | 17.921093 | 0.470000
25% 3.750000 82.27000 14.200000 104.365155 | 19.521444 | 0.975000
50% 3.970000 93.490000 30.700000 108.380522 | 20.585086 | 1.200000
75% 4.032381 96.424650 44 .850000 110.778775 | 21.570380 | 1.425000
Max 4.360000 99.000000 53.500000 115.582447 | 23.608846 | 1.970000
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Variable | Government | Individuals Fixed Mobile High- ICT
support for using the telephone cellular technology goods
startups Internet | subscriptions | subscriptions | exports exports
Shapiro- 0.455961 | 0.0108676 0.0829255 0.6130667 | 0.764654 | 0.978825
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subscriptions
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Epoch 1/5@
3/3 2s Bms/step - loss: B.2549 - mas: 2.8188
Epoch 2/58
3/3 8s Tms/step - loss: 1.79213 - mas: 1.8544
Epoch 3/5@
3/3 8s 6ms/step - loss: 2.7481 - mas: 1.32529
Epoch 4/58
3/3 8s 6ms/step - loss: 2.5B83 - mas: 1.5443
Epoch 5/5@
3/3 8s Tms/step - loss: 2.8188 - mas: 1.32337
Epoch 6/58
3/3 8s 8ms/step - loss: 1.2753 - mas: 8.8%44
Epoch 7/5@
3/3 Bs 22ms/step - loss: 1.4336 - mae: @.93880
Epoch 8/58
3/3 Bs 8ms/step - loss: 1.4524 - mas: 8.9830
Epoch ©/5@
3/3 8s oms/step - loss: 1.5253 - mas: 1.8881
Epoch 18/58
3/3 8s Tms/step - loss: 1.8883 - mas: 8.7465
Epoch 11/3@
3/3 8s éms/step - loss: 1.1765 - mas: 8.3864
Epoch 12/58
3/3 8s Tms/step - loss: B.7117 - mas: 8.7352
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data[ 'Government support for startups’]
data. drop(['Government support for startups'],axis=1)

X <
n

(LBl o) (Goptdl bl eV L) dalyldl Sl gl 1(2.4) o3y 3l

from sklearn.model_selection import train_test_split
x_train,x_test,y train,y_test=train_test_split(x,y,test_size=0.20,random_state=0)

(Ll 2) wgd) dwlyll Dbl Splas :(3.4) o3y 3l

from sklearn.preprocessing import MinMaxScaler
scaler = MinMaxScaler()

X_train_normalized = scaler.fit_transform(x_train)
X_test_normalized = scaler.transform(x_test)

(Wi ) ) Jol Esllaw V) dumanl) BC21 2346 5y 1(4.4) o3y el

modell = Sequential()
modell.add(Input(shape=(5,)))
modell.add(Dense(1, activation="relu'))
modell.add(Dense(1))

gg}ggggé)JuﬁtL;uh¢&\;,adxxigd\agﬁgug(5.4)gbdpam

modell2 = Sequential()
modell2.add(Input(shape=(5,)))
modell2.add(Dense(12, activation="relu’))
modell12.add(Dense(1))
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\ modell12.compile(loss="mse’, optimizer="adam’, metrics=['mae’])

(W) wsik) gigadl s (7 A)ed Gl

model12.tit(x_train, y_train, epochs=5@, batch_size=6, verbose=1)

(LBl Cg) bl gl il :(8.4) o3y el

11 0s 192ms/step - loss: 17.7406 - mae: 4.1685
Loss: 17.74056053161621, Accuracy: 4.168454647064209

11 0s 252ms/step - loss: 3.3359 - mae: 1.3881
Loss: 3.335899829864502, Accuracy: 1.3881232738494873

11 0s 242ms/step - loss: 1.5747 - mae: 1.8685
Loss: 1.5746848583221436, Accuracy: 1.0684568881988525

11 0s 19@ms/step - loss: ©.8291 - mae: 0.8441
Loss: ©.8298775418281555, Accuracy: ©.8441441655158997

11 05 246ms/step - loss: 4.1595 - mae: 1.5620
Loss: 4.159510612487793, Accuracy: 1.562049150466919

11 0s 250ms/step - loss: @.7196 - mae: 0.8097
‘ Loss: 0.7196121215820312, Accuracy: 0.8896551895141602
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11 0s 270ms/step - loss: 0.4346 - mae: 0.5535
Loss: 0.4345737397670746, Accuracy: 0,5535134077072144

171 s 280ms/step - 10ss: 1.9666 - mae: 0.9316
Loss: 1.066646933555603, Accuracy: ©.9316083788871765

11 0s 263ms/step - loss: 0.6350 - mae: 0.7647
Loss: 0.635947048664093, Accuracy: 0.7646950483322144

Loss: 1.0132430791854858, Accuracy: ©.8910383946533203

11 0s 425ms/step - loss: 1.9132 - mae: 0.8910 ‘

11 0s 294ms/step - loss: ©.4226 - mae: 0.6229
Loss: 0.4225718379020691, Accuracy: 0.6228606104350769

11 0s 327ms/step - loss: 0.2111 - mae: 0.4349
Loss: 0.2111363410949787, Accuracy: 8.4349277913570404

11 0s 267ms/step - loss: 0.4664 - mae: 0.5053
Loss: 0.46039971709251404, Accuracy: 0.5053175091743469

11 0s 147ms/step - loss: 0.8150 - mae: 0.7114
Loss: 0.8149689435958862, Accuracy: 0.7113643288612366

11 0s 165ms/step - loss: ©.7175 - mae: 0.7245
Loss: 8.7175328135490417, Accuracy: 0.7244938611984253
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Epoch 1/50
3/3 2s
Epoch 2/50
3/3 Os
Epoch 3/50
3/3 Os
Epoch 4/50
3/3 Os
Epoch 5/50
3/3 Os
Epoch 6/50
3/3 Os
Epoch 7/50
3/3 Os
Epoch 8/50
3/3 Os
Epoch 9/50
3/3 Os
Epoch 10/50
3/3 Os
Epoch 11/50
3/3 Os
Epoch 12/50
3/3 Os
Epoch 13/50
3/3 Os
Epoch 14/50
3/3 Os
Epoch 15/50
3/3 Os
Epoch 16/50
3/3 Os
Epoch 17/50
3/3 Os
Epoch 18/50
3/3 Os
Epoch 19/50
3/3 Os
Epoch 20/50
3/3 Os
Epoch 21/50
3/3 Os
Epoch 22/50
3/3 Os
Epoch 23/50
3/3 Os
Epoch 24/50
3/3 Os
Epoch 25/50
3/3 Os
Epoch 26/50
3/3 Os
Epoch 27/50
3/3 Os
Epoch 28/50
3/3 Os
Epoch 29/50
3/3 Os
Epoch 30/50
3/3 Os

ikos il :(9.4) o3y 3l

8ms/step
Tms/step
obms/step
bms/step
Tms/step

8ms/step

22ms/step

8ms/step
9ms/step
Tms/step
bms/step

Tms/step

13ms/step

Tms/step

8ms/step

12ms/step

oms/step

9ms/step

15ms/step

Tms/step
Tms/step
8ms/step
9ms/step
9ms/step
9ms/step
Tms/step
9ms/step
Tms/step
8ms/step

Tms/step
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loss:

loss:

loss:

loss:

loss:

loss:

- loss:

loss:

loss:

loss:

loss:

loss:

- loss:

loss:

loss:

- loss:

loss:

loss:

- loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

8.2549 -

1.7913 -

2.7481 -

3.5083 -

2.6186 -

1.2753 -

1.4336

1.4524 -

1.5253 -

1.0883 -

1.1765 -

0.7117 -

0.8730

0.7231 -

0.6333 -

0.5891

0.6790 -

0.6890 -

0.5938

0.4463

0.4791 -

0.3769 -

0.3330 -

0.3667 -

0.3056 -

0.2861 -

0.2744 -

0.2420 -

0.1916 -

0.2206 -

mae:

mae:

mae:

mae:

mae:

mae:

- mae:

mae:

mae:

mae:

mae:

mae:

- mae:

mae:

mae:

- mae:

mae:

mae:

— mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

2.8188

1.0544

1.3529

1.5443

1.3337

0.8944

0.9360

0.9039

1.0081

0.7465

0.8064

0.7352

0.7991

0.7412

0.6668

0.5973

0.6704

0.6895

0.6337

0.5628

0.5984

0.5156

0.4844

0.5066

0.4817

0.4480

0.4610

0.4302

0.3729

0.3998
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31/50

3/3
Epoch

32/50

3/3
Epoch

33/50

3/3
Epoch

34/50

3/3
Epoch

35/50

3/3
Epoch

36/50

3/3
Epoch

37/50

3/3
Epoch

38/50

3/3
Epoch

39/50

3/3
Epoch

40/50

3/3
Epoch

41/50

3/3
Epoch

42/50

3/3
Epoch

43/50

3/3
Epoch

44/50

3/3
Epoch

45/50

3/3
Epoch

46/50

3/3
Epoch

47/50

3/3
Epoch

48/50

3/3
Epoch

49/50

3/3
Epoch

50/50

3/3

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

8ms/step - loss:
9ms/step - loss:
Tms/step - loss:
6ms/step - loss:
12ms/step - loss:

6ms/step - loss:
bms/step - loss:
Sms/step - loss:
Tms/step - loss:
2ms/step - loss:
6ms/step - loss:
Tms/step - loss:
8ms/step - loss:
19ms/step - loss:

17ms/step - loss:
9ms/step - loss:
12ms/step - loss:
12ms/step - loss:
Tms/step - loss:

6ms/step - loss:
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0.2217 - mae:
0.2193 - mae:
0.1981 - mae:
0.1959 - mae:

0.1765 - mae:

0.1829 - mae:

0.1647 - mae:

0.1281 - mae:

0.1420 - mae:

0.1492 - mae:

0.1231 - mae:

0.1536 - mae:

0.1428 - mae:

0.1328 - mae:

0.1230 - mae:

0.1146 - mae:

0.1301 - mae:

0.1355 - mae:

0.1265 - mae:

0.1427 - mae:

0.3869

0.3921

0.3782

0.3603

0.3480

0.3465

0.3233

0.3041

0.3160

0.3346

0.2932

0.3343

0.3091

0.2968

0.2983

0.2946

0.3131

0.3139

0.3080

0.3079
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import matplotlib.pyplot as plt
epochs = list(range(1, 51))
loss_values = [8.2549, 1.7913, 2.7481, 3.5083, 2.6186, 1.2753, 1.4336, 1.4524, 1.5253, 1.0883,
1.1765, 0.7117, 0.8730, 0.7231, 0.6333, 0.5891, 0.6790, 0.6390, 0.5938, 0.4463,
0.4791, 0.3769, 0.3330, 0.3667, 0.3056, 0.2861, 0.2744, 0.2420, 0.1916, 0.2200,
0.2217, 0.2193, 0.1981, 0.1959, 0.1765, 0.1829, 0.1647, 0.1281, 0.1420, 0.1492,
0.1231, 0.1536, 0.1428, 0.1328, 0.1230, 0.1146, 0.1301, 0.1355, 0.1265, 0.1427]
mae_values = [2.8188, 1.0544, 1.3529, 1.5443, 1.3337, 0.8944, 0.9360, 0.9039, 1.0081, 0.7465,
0.8064, 0.7352, 0.7991, 0.7412, 0.6668, 0.5973, 0.6704, 0.6895, 0.6337, 0.5628,
0.5984, 0.5156, 0.4344, 0.5066, 0.4317, 0.4430, 0.4610, 0.4302, 0.3729, 0.3998,
0.3869, 0.3921, 0.3782, 0.3603, 0.3430, 0.3465, 0.3233, 0.3041, 0.3168, 0.3346,
0.2932, 0.3343, 0.3091, 0.2968, 0.2983, 0.2946, 0.3131, 0.3139, 0.3080, 0.3079]
plt.figure(figsize=(5, 5))
plt.plot(epochs, loss_values, label="Loss')
plt.plot(epochs, mae_values, label="MAE')
plt.title('Loss and MAE over Epochs')
plt.xlabel('Epoch’)
plt.ylabel('Value')
plt.legend()
plt.grid(True)
plt. show()

(LBl ogd) slasY1 ayye :(11.4) o3y el

y_test = y_test.ravel()

y_pred = y_pred.ravel()

residuals = y_test - y_pred
plt.figure(figsize=(5, 5))
sns.scatterplot(x=y_pred, y=residuals)
plt.axhline(®, color="g’', linestyle='--")
plt.title( 'Residual plot’)

plt.xlabel( 'Predicted Values')
plt.ylabel( 'Residuals’)

plt.show()|
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import seaborn as sns
import matplotlib.pyplot as plt
sns.histplot(y_test, label='Actual', color='green', kde=True)

sns.histplot(predictions, label='Predicted', color="red', kde=True)

plt.legend()

plt.title('Actual & Predicted Values')
plt.xlabel('values')
plt.ylabel('Frequency")

plt.show()

(Wl D) 581 301 (13.4) 43, Gl

predictions = modell2.predict(x_test)

print(predictions)

(Wl Csk) s gigedl i o(14.4) 3 sl

1/1 Bs 18ems/step
[[2.7976592]

[3.7976545]

[4.8849754]

[4.6591853]

[5.388164 ]]

(L2 ) sl Llaz :(15.4) o3 gl

import matplotlib.pyplot as plt
y_pred = model12.predict(x_test)
plt.figure(figsize=(5, 5))
plt.scatter(y test, y pred)

plt.plot([y_test.min(), y_test.max()], [y_test.min(), y_test.max()], 'k--', lu=2)

plt.xlabel("Actual Values')
plt.ylabel('Predicted Values')
plt.title('Actual vs Predicted Values')
plt. show()
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Government support for startups
Individuals using the Internet
Fixed telephone subscriptions
Mobile cellular subscriptions
High-technology exports

ICT goods exports

dtype: inté4a

Government support for startups
Individuals using the Internet
Fixed telephone subscriptions
Mobile cellular subscriptions
High-technology exports

ICT goods exports

dtype: floaté4a

OWOOON

8.695652
e . ocooeee
e . ocooee
© . ocooeee
12 .042478
e . ocooeee

839840) @l dxllas Jay Missing Data jxst gt :(17.4) o8y ol

Government support for startups
Individuals using the Internet
Fixed telephone subscriptions
Mobile cellular subscriptions
High-technology exports

ICT goods exports

dtype: inté4a

Government support for startups
Individuals using the Internet
Fixed telephone subscriptions
Mobile cellular subscriptions
High-technology exports

ICT goods exports

dtype: FfFloatéa

000000 000000

900000

(@3;:3\ Z\Sj.\j) cs\-o.zj\ M.EJ c‘\:’a (184) (.5) &?LU.\

1/4 0s 39ms/step - loss: 15.4251 - mae: 3.9236
Loss: 15.4250717163085%4, Accuracy: 3.9236481189727783

1/1 0s 275ms/step - loss: ©.2440 - mae: 0.4098
Loss: ©.2439582347869873. Accuracv: 0.4097875654697418

1/1 0s 272ms/step - loss: ©.1290 - mae: ©.2584
Loss: 0.12903104722499847, Accuracy: ©.25839313864707947
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1/1 @s 249ms/step - loss: ©.1877 - mae: ©.3489
Loss: 0.187723115088655548, Accuracy: ©.3488662838935852

1/1 @s 253ms/step - loss: ©.1956 - mae: 0.3830
Loss: ©.19557861983776093, Accuracy: ©.38298553228378296

1/1 0s 338ms/step - loss: ©.4228 - mae: 0.5837
Loss: ©.422810879292297363, Accuracy: ©.5837312340736389

1/1 0s 347ms/step - loss: ©.0167 - mae: 0.0987
Loss: ©.016679847612977028, Accuracy: 0.089873475879430771

1/1 Os 258ms/step - loss: ©.0492 - mae: 9.1720
Loss: ©.04916974002153015, Accuracy: ©.1720190942287445

1/1 @s 29ms/step - loss: ©.1113 - mae: ©.2726
Loss: ©.11134679615497589, Accuracy: ©.2725766599178314

1/1 0s 144ms/step - loss: ©.1014 - mae: 0.2862
Loss: ©.10137344896793365, Accuracy: ©.28624624013900757

(s D) Jiad¥ 5501y dokes it (19.4) 3, goull

Epoch 1/50

5/5 2s 4ms/step - loss: 58.6715 - mae: 7.4293
Epoch 2/50

5/5 Os 4ms/step - loss: 24.0174 - mae: 4.5174
Epoch 3/50

5/5 0s 4ms/step - loss: 6.5219 - mae: 2.3828

Epoch 4/50

5/5 Os 4ms/step - loss: 1.8634 - mae: 1.0333

Epoch 5/50

5/5 Os Sms/step - loss: 3.4982 - mae: 1.5643

Epoch 6/50

5/5 Os 4ms/step - loss: 4.3129 - mae: 1.8328

Epoch 7/50

5/5 0s 3ms/step - loss: 3.3172 - mae: 1.5165

Epoch 8/50

5/5 Os 5ms/step - loss: 1.4309 - mae: 0.9993

Epoch 9/50

5/5 0s 5ms/step - loss: 2.0479 - mae: 1.1619

Epoch 10/50
5/5 Os 5ms/step - loss: 1.8257 - mae: 1.0608
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Epoch

11/50

5/5
Epoch

12/50

5/5
Epoch

13/50

5/5
Epoch

14/50

5/5
Epoch

15/50

5/5
Epoch

16/50

5/5
Epoch

17/50

5/5
Epoch

18/50

5/5
Epoch

19/50

5/5
Epoch

20/50

5/5
Epoch

21/50

5/5
Epoch

22/50

5/5
Epoch

23/50

5/5
Epoch

24/50

5/5
Epoch

25/50

5/5
Epoch

26/50

5/5
Epoch

27/50

5/5
Epoch

28/50

5/5
Epoch

29/50

5/5
Epoch

30/50

5/5
Epoch

31/50

5/5
Epoch

32/50

5/5
Epoch

33/50

5/5
Epoch

34/50

5/5
Epoch

35/50

5/5
Epoch

36/50

5/5
Epoch

37/50

5/5
Epoch

38/50

5/5
Epoch

39/50

5/5
Epoch

40/50

5/5
Epoch

41/50

5/5
Epoch

42/50

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Os

Sms/step -
4ms/step -
Sms/step -
4ms/step -
26ms/step
4ms/step -
Sms/step -
Sms/step -
4ms/step -
Sms/step -
4ms/step -
4ms/step -
4ms/step -
4ms/step -
4ms/step -
oms/step -
6ms/step -
dms/step -
Sms/step -
3ms/step -
4ms/step -
dms/step -
dms/step -
3ms/step -
3ms/step -
21lms/step
dms/step -
2ms/step -
dms/step -
oms/step -

Tms/step -
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loss:

loss:

loss:

loss:

- loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

- loss:

loss:

loss:

loss:

loss:

loss:

1.9526 -

1.9449 -

1.1270 -

0.9135 -

1.7071

0.9158 -

0.9522 -

1.4922 -

1.4254 -

1.0540 -

0.8089 -

0.8947 -

0.9641 -

0.8119 -

1.1562 -

0.5839 -

0.9161 -

0.6474 -

0.6740 -

0.6088 -

0.4381 -

0.7637 -

0.3783 -

0.6072 -

0.3532 -

0.3414

0.3994 -

0.3898 -

0.3787 -

0.4930 -

0.3768 -

mae:

mae:

mae:

mae:

— mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

mae:

— mae:

mae:

mae:

mae:

mae:

mae:

1.0536

1.1211

0.8759

0.8193

1.0698

0.8536

0.8196

1.0101

0.9773

0.8156

0.7765

0.8121

0.8308

0.7861

0.9049

0.6460

0.7940

0.6782

0.6943

0.6877

0.5984

0.7252

0.5008

0.6307

0.5073

0.5035

0.5293

0.5304

0.5422

0.5527

0.5210



-

=

5/5 0s 6ms/step - loss: 0
Epoch 43/50

5/5 O0s 6ms/step - loss: O
Epoch 44/50

5/5 0s 4ms/step - loss: 0
Epoch 45/50

5/5 O0s 6ms/step - loss: O
Epoch 46/50

5/5 0s 4ms/step - loss: 0.
Epoch 47/50

5/5 Os 1llms/step - loss:
Epoch 48/50

5/5 Os 4ms/step - loss:
Epoch 49/50

5/5 0s Sms/step - loss:
Epoch 50/50

5/5 Os 4ms/step - loss:

.4929

.3490

.2866

.3053

1929

mae:

mae:

mae:

mae:

mae:

0.2364 - mae:

0.1917 - mae:

0.2235 - mae:

0.1693 - mae:

.5684

.4681

.4159

L4242

.3563

0.4067

0.3594

0.3837

0.3052

(@j}d\ Z\Sj.\!) epochs Jf:\b\-ﬂ! L c}}«d‘ Il )}B' (204) ('3) éaﬂ.\

import matplotlib.pyplot as plt
epochs = list(range(1, 51))

loss_values = [58.6715, 24.0174, 6.5219, 1.8634, 3.4982, 4.3129, 3.3172, 1.4309,
2.0479, 1.8257, 1.9526, 1.9449, 1.1270, 0.9135, 1.7071, ©.9158,
©.9522, 1.4922, 1.4254, 1.0540, ©.8089, ©.8947, ©.9641, ©.8119,
1.1562, ©.5839, 0.9161, ©0.6474, ©0.6740, ©0.6088, 0.4381, 0.7637,
©.3783, 0.6072, ©.3532, ©.3414, 0.3994, ©.3898, ©.3787, 0.4930,
0.3768, 0.4929, 0.3490, 0.2866, ©.3053, 0.1929, 0.2364, 0.1917,
0.2235, 0.1693]

mae_values = [7.4293, 4.5174, 2.3828, 1.0333, 1.5643, 1.8328, 1.5165, ©.9993,

1.1619, 1.0608, 1.0536, 1.1211, ©.8759, ©.8193, 1.0698, ©.8536,
9.8196, 1.0101, ©.9773, ©.8156, ©.7765, ©.8121, ©.8308, 0.7861,
©.9049, ©.6460, 0.7940, 0.6782, ©.6943, 0.6877, ©.5984, ©.7252,
0.5008, ©.6307, ©9.5073, ©.5035, ©.5293, ©.5304, ©.5422, 0.5527,
0.5210, ©.5684, ©.4681, 0.4159, 0.4242, 0.3563, 0.4067, ©.3594,
©.3837, ©.3052]

plt.figure(figsize=(5, 5))

plt.plot(epochs, loss_values, label='Loss')

plt.plot(epochs, mae_values, label="MAE")

plt.title('Loss and MAE over Epochs')

plt.xlabel('Epoch"’)

plt.ylabel('Vvalue')

plt.legend()

plt.grid(True)

plt.show()

(@L’J‘ ﬂj»\.‘) gl.%}:.“ Ebja.d\ &a\m (214) ‘..9) d?yU-\
1,71 Bs Zems/Sstep

[[2.94128556]
[2.9823283]
[4.382326 ]
[4.8965843]
[2.7732865] ]
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