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One of the main concepts in every economy are startups because they have some
characteristics and qualifications such as innovation, job creation, boosting economic
productivity and etc. that differentiate them from other companies. So, it is important to
better identify them and make familiar with their revenue generations and valuations. In
this paper, we have tried to study the main role of startups in economy, their characteristics,
main goals and etc. The main goal of article is prediction of startup's return using artificial
intelligence methods such as genetic algorithm (GA) and artificial neural network (ANN).
There are multiple startup valuation models such as Berkus model, DCF model, venture
capital method and etc. Since, there is not any information about startups such as sale,
market size, profit and etc. and most of the models works with database, so, we have tried
to analyze startups that are in stock markets and passed IPO stage. Some global indices
such as S&P500, DJAI, and economic indicators such as 10 years Treasury yield, Wilshire
5000 Total Market Full Cap Index along with some other special indicators in startups like
team, idea, timing and etc. are used as input variables. GA is used as feature selection and
finding the most important variables. ANN is used as an optimization model and prediction
of startup's returns. We used econometric models such as regression analysis. We have
estimated Value at risk (VaR) and Conditional Value at risk (C-VAR) for considered
portfolios including three startups (public company) such as Dropbox, Inc. (DBX), Scout24
SE (G24.DE) and TIE.AS and optimal portfolio formation. The results show that Al based
methods are more powerful in prediction of startup's return. On the other hand, VaR and C-
VaR models are very beneficial approach in minimizing risk and maximizing return. We
found that artificial intelligence based models having high predictability and qualifications
such as speed up calculations, improve by training, no assumption, ease of use and etc. But
econometric models have some qualifications and assumptions such as normality, linearity,
stationarity and etc. which are the limitation.
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! Baltagi, B. H. 2011

2 Chatterjee, S., & Hadi, A. S. 2013
3 multivariate regression analysis

4 Univariate regression analysis.

5 Kolmogorov- Smirnov test
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DBX
No Open High Low Close ATNX CBBTCUSD DCOILBRENTEU DJIA Return
1 -0.50804 -0.50217 -0.42956 -0.43888 0.892341 -0.96577 0.172756 -0.50024 0.33455
2 -0.45444  -0.50838 -0.39506 -0.50978 0.798687 -0.96102 0.151096 -0.5793 0.822897
722 0.074449 0.018001 0.136285 0.08802  -0.14836 1 0.913622 0.514308
G24.DE
No Open High Low Close ATNX CBBTCUSD DCOILBRENTEU DJIA Return
1 -0.87023  -0.85980 -0.90575 -0.86608 0.892341  -0.967665 0.172756 -0.50023 0.242708
2 -0.90956  -0.88431 -0.91666 -0.91593 0.798687  -0.963186 0.151096 -0.57929 0.564142
729 0.117719 0.119608 0.140873 0.121212 -0.14135 0.882458 0.650574 0.883618 0.467623
TIE.AS
No Open High Low Close ATNX CBBTCUSD DCOILBRENTEU DJIA Return
1 -0.96915 -0.95886 -0.96858 -0.95800 0.892341  -0.969836 0.172756 -0.51355 0.537009
2 -0.97943  -0.95372  -0.98429 -0.95275 0.798687  -0.965659 0.151096 -0.59050 0.45144
742 0.568123 0.568123 0.581152 0.580052 -0.23763 0.943655 0.607255 0.796214 0.549234
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No Name Use No Name Use
1 Open Input 11 NASDAQCOM Input
2 High Input 12 SP500 Input
3 Low Input 13 US dollar index Input
4 Close Input 14 WILL5000INDFC Input
5 ATNX Input 15 Funding Input
6 CBBTCUSD Input 16 Business model Input
7 DCOILBRENTEU Input 17 Idea Input
8 DJIA Input 18 Team Input
9 DTWEXBGS Input 19 Timing Input
10 Gold price Input 20 Return Target
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DBX G24.DE TIE.AS
Variables type Return Variables type Return Variables type Return
US dollar index Linear  0.055739 US dollar index Linear -0.077643 ATNX Linear -0.055033
CBBTCUSD Linear -0.047404 SP500 Linear -0.073814 DCOILBRENTEU Linear -0.04633
High Linear -0.047172 NASDAQCOM Linear -0.072948 US dollar index Linear 0.043474
DCOILBRENTEU Linear -0.046661 WILL5000INDFC Linear -0.071625 Gold price Linear  0.038137
Open Linear -0.044245 DJIA Linear -0.07064 NASDAQCOM Linear 0.016387
Timing Linear -0.044023 High Linear -0.065849 Timing Linear -0.014995
Team Linear -0.044023 Open Linear -0.065164 Team Linear -0.014995
Idea Linear -0.044023 Timing Linear -0.063166 Idea Linear -0.014995
Business model Linear -0.044023 Team Linear -0.063166 Business model Linear -0.014995
Funding Linear -0.044023 Idea Linear -0.063166 Funding Linear -0.014995
Close Linear -0.044023 Business model Linear -0.063166 Close Linear -0.014995
Low Linear  -0.03768 Funding Linear -0.063166 DTWEXBGS Linear 0.013971
DJIA Linear -0.024628 Close Linear -0.063166 Low Linear -0.010277
Gold price Linear  0.022602 Low Linear -0.060027 High Linear -0.009284
ATNX Linear  -0.01475 DTWEXBGS Linear  0.055138 Open Linear -0.008858
SP500 Linear -0.013109 Gold price Linear -0.048585 WILL5000INDFC Linear 0.006012
DTWEXBGS Linear  -0.01257 CBBTCUSD Linear -0.046648 CBBTCUSD Linear -0.004019
WILL5000INDFC  Linear -0.008415 DCOILBRENTEU Linear -0.026154 SP500 Linear  0.003305
NASDAQCOM Linear 0.001767 ATNX Linear  0.01507 DJIA Linear -0.002706
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Error Message I&

Mear singular matrix error. Regressors may be perfectly collinear.
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DBX
Variables __[RETURN | TNX _|BUSINESYCLOSE _|DCOILBR{DIIA __|DTWEXBJFUNDING|GOLD PRIHIGH __[IDEA __[LOW SP500 TEAM__[US_DOLL]WILLS000INDFC
RETURN 1| -0.011268 [ -0.070273 | -0.070273 | -0.054555 | -0.029308 | -0.001320 | -0.070273 | 0.0178917 | -0.069578 | -0.070273 | -0.062933724 | -0.020602879 | -0.070273 | 0.0894489 | -0.017381504
TNX -0011268| 1 | -0.048267 | -0.048267 ] 0.3955912 | -0.82404 | 0.0520471 -0.048267 | -0.889667 | -0.051023 | -0.048267 | -0.048645306 | -0.441127722 | -0.048267 | -0.606362 | -0.45405337

BUSINESS MODEL | -0.070273 | -0.046267] 1 1 [05071134]0.6974832] -0554075| 1 | 0.2471716]0.0966718] 1 0996766208 | 0.686892442 1 |04685589] 0.697637633
CLOSE -0.070273 | -0.048267] 1 1 |05071134] 0.6974832] -0554975| 1 | 0.2471716] 0.0966718] 1 0996766208 | 0.686892442 1 [o4e85589] 0.697637633
DCOILBRENTEU | -0.054555 | 0.3955012 | 0.5071134] 05071134] 1 | 06338377 -0.695456 | 0.5071134 | -0.236B11 | 0.5050351 | 0.5071134| 0514121520 | 0.499986421 | 0.5071134 -0.046768 | 049189616
DIIA -0.020308 | -0.32404 | 0.6974832 0.6974832] 0.6338877| 1 | -0.718005 | 0.6974832 | 0.538915 | 0.6902336 | 0.6974832 | 0.702305335 | 0077734615 | 06974832 | 0.4975004| _0.974157168
DTWEXBGS | -0.001329 | 0.0520471 | -0.554975 | -0.554975 | -0.695456 | -0.718095 | 1 | -0.554975 | -0.160747 | -0.55302 | -0.554975 | -0.556032802 | -0.621383576 | -0.554975 | -0.404974 | -0.636241566
FUNDING | -0.070273 | -0.048267 | 1 1 |05071134]0.6974832] -0554975| 1 | 0.2471716]0.0966718] 1 0996766208 | 0.686892442 T |04685589] (0.697637633
GOLD _PRICE | 0.0178917 | -0.889667 | 0.2471716 | 0.2471716 -0.238811 | 0536915 | -0.160747 | 02471716| 1 | 0.2503665 02471716 | 0.247437312 | _0.666700448 | 0.2471716 | 0.7179948 | _0.671879079
HIGH -0.069578 | -0.051023 | 0.9966718 0.9966718| 0.5059351 | 0.6992336 | -0.55302 | 0.0966718] 0.2503665] 1 | 0.0966718| 099549609 | 0690095058 | 0.9966718 | 0.4704537 | _0.701050677
IDEA -0.070273 | -0.048267] 1 1 |05071134] 0.6974832] -0554975| 1 | 0.2471716] 0.0966718] 1 0996766208 | 0.686892442 1 [o4685589] 0.697637633
Low -0.062934 | ~0.048645 | 0.9967662 | 0.0967662 | 0.5141215 0.7023053 | -0.556033 | 0.0967662 | 0.2474373  0.9954961 | 0.9967662 1 0690468349 | 09967662 | 0.4657619| _0.700595758
SP500 -0.020603 | -0.441128 | 0.6868924 | 0.6868924 | 0.4999364 | 0.9777346 | -0.621384 | 0.6868924 | 0.6667004 | 0.690096 | 0.6868924| _0.600468349 1 0.6868024 | 0.5892559 | 0998492335
TEAM -0070273 | -0.048267| 1 1 [05071134] 0.6974832] -0554975| 1 | 0.2471716]0.0966718] 1 0996766208 | 0686892442 1 |04685589] 0.697637633
US_DOLLAR_INDEX] 0.0394489 | -0.606362 | 0.4685580 | 0.4685580 | -0.046768 | 0.4975004 | -0.404974 | 0.4685560 | 0.7179948 | 0.4704537 | 0.4685589 | 0465761987 | O 04685589 1 0.609784134
WILLBO0OINDFC _| -0.017362 | -0.454053 | 0.6976376 | 0.6976376 | 0.4918962 | 0.0741572 -0.636242 | 0.6976376 | 0.6718791] 0.7010507 | 0.6976376 0700595758 | 0.098492335 | 0.6976376] 0.6097841 1
G24.DE
Variables RETURN [ _TNX CLOSE PILBRENT DJIA DPTWEXBG{OLD PRIG HIGH IDEA LOW SP500 TEAM WILLS5000INDFC
RETURN 1 0.0182376 | -0.0765 | -0.046739 | -0.071622 | 0.0588997 | -0.043029 | -0.077482 | -0.0765 | -0.074398 | -0.070481 | -0.076499538 -0.068331344
_TNX 0.0182376 1 -0.868411 | 0.3940702 | -0.32226 | 0.0519579 | -0.888796 | -0.871704 | -0.868411 | -0.864291 | -0.437178 | -0.868410783 -0.4504543
CLOSE -0.0765 | -0.868411 1 -0.269787 | 0.4419738 | -0.039378 | 0.892695 | 0.9980979 1 0.9981719 | 0.5465865 1 0.546514673
DCOILBRENTEU | -0.046739 | 0.3940702 | -0.269787 1 0.6366491 | -0.691308 | -0.234084 | -0.276473 | -0.269787 | -0.260795 | 0.5043171| -0.269786809 0.496307563
DJIA -0.071622 | -0.32226 | 0.4419738 | 0.6366491 1 -0.71057 | 0.5402234 | 0.4419141 | 0.4419738 | 0.4455528 | 0.9777555 0.441973795 0.974390198
DTWEXBGS 0.0588997 | 0.0519579 | -0.039378 | -0.691308 | -0.71057 1 -0.168436 | -0.036208 | -0.039378 | -0.046851 | -0.611868 | -0.039378157 -0.627464072
GOLD_PRICE -0.043029 | -0.888796 | 0.892695 | -0.234084 | 0.5402234 | -0.168436 1 0.8989189 | 0.892695 | 0.887542 | 0.6660337 0.892694972 0.671516338
HIGH -0.077482 | -0.871704 | 0.9980979 | -0.276473 | 0.4419141 | -0.036208 | 0.8989189 1 0.9980979 | 0.9969433 | 0.5487011 0.9980979 0.548669735
IDEA -0.0765 | -0.868411 1 -0.269787 | 0.4419738 | -0.039378 | 0.892695 | 0.9980979 1 0.9981719 | 0.5465865 1 0.546514673
LOW -0.074398 | -0.864291 | 0.9981719 | -0.260795 | 0.4455528 | -0.046851 | 0.887542 | 0.9969433 | 0.9981719 1 0.5480555 0.998171862 0.547898376
SP500 -0.070481 | -0.437178 | 0.5465865 | 0.5043171 | 0.9777555 | -0.611868 | 0.6660337 | 0.5487011 | 0.5465865 | 0.5480555 1 0.546586479 0.998487172
TEAM -0.0765 | -0.868411 1 -0.269787 | 0.4419738 | -0.039378 | 0.892695 | 0.9980979 1 0.9981719 | 0.5465865 1 0.546514673
WILL5000INDFC | -0.068331 | -0.450454 | 0.5465147 | 0.4963076 | 0.9743902 | -0.627464 | 0.6715163 | 0.5486697 | 0.5465147 | 0.5478984 | 0.9984872 0.546514673 1
TIE.AS
Variables RETURN [BUSINESYCLOSE [DCOILBRIDTWEXBJQFUNDING|GOLD_PR|HIGH LOW SP500 TEAM WILLS5000INDFC
RETURN 1 -0.030285 | -0.030285 | -0.061989 | 0.0245075 | -0.030285 | 0.0332601 | -0.024238 | -0.025761 | -0.014771 | -0.030285 [ -0.012383291
BUSINESS_MODEL | -0.030285 1 1 0.4115237 | -0.604392 1 0.7032634 | 0.9994019 | 0.9992782 | 0.9443028 1 0.954363579
CLOSE -0.030285 1 1 0.4115237 | -0.604392 1 0.7032634 | 0.9994019 | 0.9992782 | 0.9443028 1 0.954363579
DCOILBRENTEU | -0.061989 | 0.4115237 | 0.4115237 1 -0.686058 | 0.4115237 | -0.225341 | 0.4065179 | 0.4149354 | 0.512361 | 0.4115237 0.504484838
DTWEXBGS | 0.0245075 | -0.604392 | -0.604392 | -0.686058 | 1 | -0.604392 | -0.167156 | -0.602453 | -0.603605 | -0.595769 | -0.604392 | _-0.613375061
FUNDING -0.030285 1 1 0.4115237 | -0.604392 1 0.7032634 | 0.9994019 | 0.9992782 | 0.9443028 1 0.954363579
GOLD_PRICE 0.0332601 | 0.7032634 | 0.7032634 | -0.225341 | -0.167156 | 0.7032634 1 0.7059 | 0.7010835 0.6638752 | 0.7032634 0.670399987
HIGH -0.024238 | 0.9994019 | 0.9994019 | 0.4065179 | -0.602453 | 0.9994019 | 0.7059 1 0.9987292 | 0.9431499 | 0.9994019 0.95343642
LOW -0.025761 | 0.9992782 | 0.9992782 | 0.4149354 | -0.603605 | 0.9992782 | 0.7010835 | 0.9987292 1 0.9453297 | 0.9992782 0.955019453
SP500 -0.014771 | 0.9443028 | 0.9443028 | 0.512361 | -0.595769 | 0.9443028 | 0.6638752 | 0.9431499 | 0.9453297 1 0.9443028 0.998399255
TEAM -0.030285 1 1 0.4115237 | -0.604392 1 0.7032634 | 0.9994019 | 0.9992782 | 0.9443028 1 0.954363579
WILL5000INDFC | -0.012383 | 0.9543636 | 0.9543636 | 0.5044848 | -0.613375 | 0.9543636 | 0.6704 | 0.9534364 | 0.9550195 | 0.9983993 | 0.9543636 1
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DBX 955, b V8 Sy
Dependent Variable: RETURN

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 02/20/22 Time: 08:15

Sample: 1 756

Included observations: 755

RETURN=C(1)+C(2)* TNX+C(3)*DCOILBRENTEU+C(4)*DJIA+C(5)

*DTWEXBGS+C(6)*GOLD_PRICE+C(7)*IDEA+C(8)*SP500+C(9)

*US DOLLAR INDEX+C(10)*WILL5000INDFC

Coefficient Std. Error t-Statistic Prob.

C(1) -0.028118 0.155713 -0.180576 0.8567

C(2) 0.008644 0.004215 2.050891 0.0406

C(3) -0.000303 0.000191 -1.587952 0.1127

C(4) 1.12E-06 2.97E-06 0.376762 0.7065

C(5) -0.000117 0.000888 -0.131635 0.8953

C(6) -5.39E-07 2.05E-05 -0.026233 0.9791

C(7) -0.005176 0.001500 -3.451622 0.0006

C(8) -7.99E-05 5.91E-05 -1.351870 0.1768

C(9) 0.000699 0.000588 1.188867 0.2349

C(10) 0.001539 0.000880 1.748575 0.0808
R-squared 0.025492 Mean dependent var 0.000228
Adjusted R-squared 0.013720 S.D. dependent var 0.025957
S.E. of regression 0.025778 Akaike info criterion -4.465426
Sum squared resid 0.495060 Schwarz criterion -4.404145
Log likelihood 1695.698 Hannan-Quinn criter. -4.441821
F-statistic 2.165392 Durbin-Watson stat 2.190388

Prob(F-statistic) 0.022544
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Dependent Variable: RETURN

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 02/20/22 Time: 08:39

Sample: 1 760

Included observations: 759

RETURN=C(1)+C(2)* TNX+C(3)*DCOILBRENTEU+C(4)*DJIA+C(5)

*DTWEXBGS+C(6)*GOLD_PRICE+C(7)*IDEA+C(8)*SP500+C(9)

*WILL5000INDFC

Coefficient Std. Error t-Statistic Prob.

C(1) -0.138724 0.074214 -1.869240 0.0620

C(2) -0.002449 0.002526 -0.969608 0.3326

C(3) 1.15E-05 0.000112 0.103333 0.9177

C(4) 2.89E-06 1.69E-06 1.707724 0.0881

C(5) 0.001141 0.000503 2.270376 0.0235

C(6) 1.78E-05 1.27E-05 1.403734 0.1608

C(7) -0.001771 0.000527 -3.364003 0.0008

C(8) -5.30E-05 3.27E-05 -1.620983 0.1054

C(9) 0.000658 0.000475 1.384835 0.1665
R-squared 0.023992 Mean dependent var 0.000547
Adjusted R-squared 0.013581 S.D. dependent var 0.015407
S.E. of regression 0.015302 Akaike info criterion -5.509825
Sum squared resid 0.175623 Schwarz criterion -5.454900
Log likelihood 2099.979 Hannan-Quinn criter. -5.488673
F-statistic 2.304562 Durbin-Watson stat 2.013279

Prob(F-statistic) 0.019180

TIE.AS (5005, s VA gus
Dependent Variable: RETURN

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 02/20/22 Time: 09:02

Sample: 1 769

Included observations: 768

RETURN=C(1)+C(2)*DCOILBRENTEU+C(3)*DTWEXBGS+C(4)

*GOLD_PRICE+C(5)*SP500+C(6)*WILL5000INDFC

Coefficient Std. Error t-Statistic Prob.
C(1) 0.011341 0.069852 0.162357 0.8711
C(2) -0.000105 0.000172 -0.608910 0.5428
C(3) 2.09E-05 0.000563 0.037183 0.9703
C(4) 1.66E-07 1.21E-05 0.013698 0.9891
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C(5) -2.29E-05 3.15E-05 -0.725079 0.4686

C(6) 0.000433 0.000573 0.754623 0.4507
R-squared 0.005321 Mean dependent var 0.001449
Adjusted R-squared -0.001205 S.D. dependent var 0.024274
S.E. of regression 0.024289 Akaike info criterion -4.589830
Sum squared resid 0.449534 Schwarz criterion -4.553551
Log likelihood 1768.495 Hannan-Quinn criter. -4.575867
F-statistic 0.815323 Durbin-Watson stat 2.335528

Prob(F-statistic) 0.538848
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VaR at different dates
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2 Back-testing ! Moving window
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VaR Backtesting
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Historical VaR (%) Future return (%) |

NOTES:
Returns taken from prices 1 observations apart, converted to a 7-days basis
Using current portfolio composition

VaR ilaiy o0l VA USS

BetavaR decomposition

DBX 27.42 %

TIEAS 21.15 %

G24.DE 51.43 %
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(xoy) VaR by (L) Cumbge &b
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Component VaR
Assets that would decrease risk if excluded

TIEAS 1.338

G24.DE 5.669

NOTE: Base portfolio value: 107.29 (2/7/2019)
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Component VaR
Assets that would increase risk if excluded

NOTE: Base portfolio value: 107.29 (2/7/2019)
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Histogram of periodic returns
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NOTES:

Returns taken from prices 1 observations apart, converted to a 7-days basis

Using current portfolio composition
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CVaRat different dates
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4/5/2019  6/4/2019  8/3/2019 10/2/2019 12/1/2019 1/30/2020 3/30/2020 5/29/2020 7/28/2020 9/26/2020 11/25/2020 1/24/2021 3/25/2021 5/24/2021 7/23/2021 9/21/2021
—— CVaR(%) ——— CVaR (right scale) |
NOTES:

Returns taken from prices 1 observations apart, converted to a 7-day's basis
Using current portfolio composition
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CVaRBacktesting
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—— Historical CVaR (%) Next day return (%) |

NOTES:
Returns taken from prices 1 observations apart, converted to a 7-day's basis
Using current portfolio composition
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TIE.AS 41.7 %

Optimum CVaR portfolio composition - At market value 2/7/2019
[ CVaR(5.0%) for the next 7 days is -15.97%]

NOTE: Returns taken from prices 1 observations apart, converted to a 7-days basis

DBX 13.17 %

G24.DE 45.13 % I
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! adaptive gradient-oriented algorithm
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CVaR Expert
Risk / Return Portfolio Simulation

Graph limits:
CWaR (X-axis, 7 day(s} basis): Min=-10.88% Max=-35.58%
Return (v-axig, 7 day(z} basis): Min=-0.25% Max=2.90%

[=1 Current portfolio (CVaR,E[Return]) @ 7 days = (-17.03%,0.76%)
1
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2 Crowd funding

C- hs g Bl X jgme wul Lasuie a5 45655len
Amd o L |y il Sl g s Y jeme o VAR
Lol wsy @ il s C-VaR sle o fols

ABb oo AV A g /= YU Z-YOOALN AN

5 5 e
WS o it 1) oolatdl 5 o Lelge o yimre 5 S
ke by 3,8 4 pasie sla Sg 1y ditan ol bl
5l 0 B350 Wl e T ey 9 G gyl s gl
Sl el Slegdge g Jlus daps b g LS )b ol )
g Oliwgd ) sl Mbe Alg o aS D)y dgg (gdAxie
¥ oasp LIS glopw ¥ Ve Jbo el Y edlgls
-dul.o)w FK& u')l.&fd;‘.‘o)m O)).C 9 )JAJ).L:.> ul)lgdu‘vo)w
)Ja'J)J |) w9 dJJ..gOLo} . o) 35k (g3x J.c|9.c 354
28 b oglly 13y oy e Mo i o] 5,5 o
OblSalopw &5 )5 (ke (o Aind e plos
sl Jie cwl bkl (6)l&55, wed e pbsl
33 ol liwl loges aSST JJay 315 3939 0pue g iy ylas

' Death Valley



a0 (WA 3 (S0 SB (yig) 3 03lul b QU Ll (225U (S (i

Agatonovic-Kustrin, S., & Beresford, R.
(2000). Basic concepts of artificial
neural network (ANN) modeling and its
application in pharmaceutical research.
Journal  of  pharmaceutical and
biomedical analysis, 22(5), 717-727.

Akkaya, M. (2020). Startup valuation:
Theories, models, and future. In
Valuation Challenges and Solutions in
Contemporary Businesses (pp. 137-
156). 1GI Global.

Baltagi, B. H. (2011). What Is
Econometrics? In Econometrics (pp. 3-
12). Springer, Berlin, Heidelberg.

Bjgrnskov, C., & Foss, N. J. (2016).
Institutions,  entrepreneurship, and
economic growth: what do we know and
what do we still need to know? Academy
of Management Perspectives, 30(3),
292-315.

Boudieb, D., Mohammedi, K., Bouziane,

A, & Smaili, Y. (2011).
OPTIMIZATION TECHNIQUES BY
DARWIN'S THEORY OF

EVOLUTION. International Journal of
Arts & Sciences, 4(19), 131.

Chatterjee, S., & Hadi, A. S. (2013).
Regression analysis by example. John
Wiley & Sons.

de Oliveira, F. B., & Zotes, L. P. (2018).
Valuation methodologies for business
startups: a bibliographical study and
survey. Brazilian Journal of Operations
& Production Management, 15(1), 96-
111.

DelJong, K. Analysis of the Behavior of a
Class of Genetic Adaptive. Ph.D. Thesis,
University of Michigan, Ann Arbor, Ml,
USA, 1975.

Dhochak, M., & Doliya, P. (2020).
Valuation of a startup: Moving towards
strategic approaches. Journal of Multi-

EPan G p (e S Jde o ouidl ik ol )
1 25 Sla S g oled 4 Yl ity B
Olubxe sy il @

$p5b pluly cogis @

Ologyee 28 @

S s @

©logyie g by Shy (A p b (Frwsladl gla e Ll
=P oS Mk 0 g 2o (P9 (b (g Jloy Aile
g g0 Pgune Codgione

e oo (ST lidos (gl i g ooty Jlyis 4
9229y sl b ol (S0 ANN iile e 5000 392
S rSsle Car 25800 0l Al Sly> Al & s
2, 0959 ol ool Chixsg oy

SeiysNl 6 gty ol S v
~wissl ol el (lodinge a5l le (S0 8
il gl g goriee il 1) 48l (LUl Al e b
Gy g puild g goine (slad Wlgi oo coplplly aim
a3 al 33 dinge Sls (8L

ke 5 23 ol |y g ©lodl jgpe g0 Y
ke 358 o0 Ukl giadj)l el o5 1) b ySled (5
O e by Jde (Gupin Wl OBl plol L
S Cogl a8 (gllad o VL

Aile dbgrye (S lasMe plos 1 SME] Ollas Yo
ol 00338 Coley g ()b (S

S92 By o e (2)l5 e 1@8le (45l
2yl

i ko 0310 S 4 WJlao

3 a5 liwgd 5 opdlly bl 5l S RS g s
i e (58 ol ey 655 g 1059, Hlke] ol
ol 0ddls <8l Slojlw b (ol



Y€+ Ol':"“‘!b csb b)w (g b)sb cu.a.l)ﬁi)lss sldl c%ﬁ.&o Ol o MM/\Y‘Y

state of art and future trends.
International Business Research, 13(9),
31-45.

Rahardjo, D., & Sugiarto, M. (2019,
March). Valuation model using a mixed
real options method: a review on
Singapore and Indonesia digital startups.
In 16th International Symposium on
Management (INSYMA 2019) (pp. 9-
12). Atlantis Press.

Salamzadeh, A., & Kawamorita Kesim, H.
(2015). Startup companies: Life cycle
and challenges. In 4th International
conference on employment, education
and entrepreneurship (EEE), Belgrade,
Serbia.

Schiickes, M., & Gutmann, T. (2021). Why
do startups pursue initial coin offerings
(ICQOs)? The role of economic drivers
and social identity on funding choice.
Small Business Economics, 57(2), 1027-
1052.

Shariatpanahi, S. M., Amiri, M., Babajani,
J., Taghavi Fard, M. T., & Khalili, E.
(2020). Model Determination for
Equilibrium  Valuation of Startup
Companies Using Real Option Method
in the Presence of Agency Cost.
Financial Research Journal, 22(2), 182-
205.

Shestakov, D. (2021). The Hypotheses
Testing Method for Evaluation of
Startup Projects. Journal of Economics
and Management Sciences, 4(4), p47-
p4ar.

Wang, M. H. (2017). Artificial Intelligence
and Subfields. Santa Clara University,
Department of Computer Engineering.

Criteria Decision Analysis, 27(1-2), 39-
49,

Edison, H. (2020). Lean Internal Startups:
Challenges and Lessons Learned. In
Fundamentals of Software Startups (pp.
251-268). Springer, Cham.

Hidayat, S. E., Bamabhriz, O., Hidayati, N.,
Sari, C. A., & Dewandaru, G. (2021).
Value drivers of startup valuation from
venture capital equity-based investing:
A global analysis with a focus on
technological factors. Borsa Istanbul
Review.

Hsu, D. K., Haynie, J. M., Simmons, S. A,,
& McKelvie, A. (2014). What matters,
matters differently: a conjoint analysis
of the decision policies of angel and
venture capital investors. Venture
Capital, 16(1), 1-25.

Hyrkds, A. (2016). Startup complexity:
tracing the conceptual shift behind
disruptive entrepreneurship.
Publications of the Faculty of Social
Sciences.

Jedlickova, M., & Kutnar, P. (2017,
October). Construction of a fuzzy model
for the success prediction of hi-tech
companies with a short history. In
International Conference at Brno
University of Technology, Faculty of
Business and Management.

Laitinen, E. K. (2019). Discounted Cash
Flow (DCF) as a measure of startup
financial success.

Lavanchy, M., Reichert, P., & Joshi, A.
(2022). Blood in the water: An abductive
approach to startup valuation on ABC's
Shark Tank. Journal of Business
Venturing Insights, 17, e00305.

Magalhdes, R. P. C. (2019). What is a
startup? a scoping review on how the
literature defines startup (Doctoral
dissertation).

Montani, D., Gervasio, D., & Pulcini, A.
(2020). Startup company valuation: The



