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Abstract:

This research aims to highlight the role of statistical methods in the analysis of large-scale data within
the framework of modern data science. With rapid advances in technologies for collecting, storing, and
processing data, big data has become one of the most prominent challenges and opportunities for
researchers and practitioners. The study adopts a mixed approach that combines a theoretical review
of the literature with an applied analysis of the 1994 U.S. Adult Census Income dataset, using its training
set of 32,561 observations and 14 demographic and economic variables. It should be noted that this
dataset does not constitute big data in the full sense of the term; rather, it is a relatively large benchmark
dataset selected as an applied example to illustrate the use of statistical methods and the issues that
arise with large samples. The theoretical part reviews the concept of big data and its characteristics
(Volume, Velocity, Variety, Veracity, and Value), together with the main statistical methods used in the
field, including descriptive, inferential, and predictive approaches. The applied part presents a statistical
analysis comprising descriptive statistics, the independent-samples t-test for comparing means, the chi-
square test of independence for categorical variables, and correlation analysis, supplemented by effect
size measures (Cohen’s d and Cramer's V). At a significance level of a = 0.05, the results showed
statistically significant differences (p < 0.001) in mean age and weekly working hours between the two
income groups, with medium effect sizes, as well as a statistically significant association between
education level and income with a medium effect size (Cramer's V = 0.37), whereas the correlations
among the quantitative variables were weak. The study concludes that statistical methods are a
fundamental pillar of data science, and that applying them correctly, with attention to effect size rather
than statistical significance alone, improves the accuracy of analysis and the reliability of data-driven
decisions.

Keywords: Large-Scale Data, Big Data, Data Science, Statistical Methods, Descriptive Statistics,
Inferential Statistics, Effect Size, Predictive Analysis, Classification Models.
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Jaal 2y Lalas) Uaiipe oIS L1 anll o sl (0,56 = d) Jasia i anas i sin 7.5 s Gl
30 Gy T et UL (pauai Y ) Azigall 5 Al ol g GuSay yandl () 5y g pually Iy Jiay o) ()50 ¢ yall
- 4l L saud 40l 45,47 Law il 8 adi el 3l clasal derd (Jasdl Glels dma e W3 il
Jasdl el axe Lyl ) iy s (d = 0.55) Lo sie il anan s (pmisiall Jaall ClauaY dcls 38.84
Adle iy Yy i seaall (o 38 say sy HURY) Y gl G il (e j3all B ) i ae il Ay
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Ao gie ) 3 ysua Jaally Guiall (s (V= 0.37) o sie J2all g addaill c A83all Cielad ¢ 591 aaa il

100 | North African Journal of Scientific Publishing (NAJSP)



i (e (g3 oY) 4edy Lo g i) 038 3usti 5 (V= 0.10) 5w J3l) 5 G ad) s (V= 0.22)
an ¥ Bl ;Y Cn el o 3t el J sl O e <3l 5 oalail) (5 sl g Guially Adag yall Jaal il sadl
Aldiaal) 4S5 Al Jal gall Ble ) ya g channd)
14asl) <) paicial) Cyn Jals Y Jalas

G5 Bl ) Jalae Tl s At )l AaS ol puaiall (G (05w Jalna) Tl ) 48 sime U Jsanl) 2365
Lls )l e 0.29 N 0.10 s i bls ) e J550.10 oo J8Y) il :(Cohen, 1988) ailill oyl
A Bl e i<l 0.50 5 casisie L) e 0.49 Y 0.30 o5 e

2aSl) oyl (0 ol ,Y) b s 3(7) a8 J2a

Jtall u.«b Bobwd | Jlal) u.ui) Cula | Jandl clelu ﬁw\ g andl oadal)
0.058 0.078 0.069 0.037 1.000 e
0.080 0.123 0.148 1.000 0.037 palail) ol i
0.054 0.078 1.000 0.148 0.069 Jeall Slels
0.032- 1.000 0.078 0.123 0.078 | Juwll Ll s
1.000 0.032- 0.054 0.080 0.058 | Jull Ll )3 s

Ll Jalae sl 5 slay ol 3) cdaasl) ol pusiall qas o Al 5l Adsmaia il ) ) Lol )Y A8 shna i
paell Sl g G el o)) Jabaa Jefs  aaia JS (88 igall Jal gall oawil T ki adsia al 985 ¢0.15 4l
s el Ol gl L ) iy ABDe Aty ddiay Sy Y Tas Caman Ll s o(r = 0.148) Jexd) Gilelus
F) Jlall Gl s palail) ) i 0 i Y 8 S5 (12 = 0,022) ) el i) (10 L %22
Juall Gy Ak e Sl san g adde aliie W) (& ¥ &3 ey ¢(r2 = 0.015) Ll cann L)) (= 0.123
Lo Gy daladl OIS () 5 g il
;@lﬁ.’d\ Ak8Ua

bl Jaly Blal) Gliginl e dilaay) cadlu) 5 )8 Agabail) dul ol Lgie < jiad Al il wla o
Uadiie J23 %75.9) il b mal s I e Jaall &) 55l o da gl Jilail) amaa lad | Uil Axd
Aallae ol Gada o 3l s il ALl oLy die Loga Lingia Liaas K33 Lo a5 (a0 J23 %241 Jilia
) .(Oversampling/Undersampling) <lisll & 3l g0 3alelS Lala

eall e S A Daugia i aaay Lilias) Alla (358 dsa s t L) el alitind) clany) dma e
T ilae Labiie 33 Y anll (IS (s espdill Jlall (ol Ak ge (B At a5 «JRl) 8 G Jaall el
Obs «Jaall (5 siue oo Aliie Cand (5 yall 5 cailaill (5 siusall g puindl O a3 IS lia) ST LS digall 358l
ainad soliaBYI- e laa¥l wdl sl Sy Las ((5all) b pinall s (abell) dass siall oo BN o2 5 58 i glis
Bl ells a2l

A Gyl srual mual (38U 32,561) Lisll jafl) anall Tl 1Y 5l el jal) 258 V5 LEY) s
Ll il Aleall 2aa ) o] Aplian ) AV Caila ) 31 aas Gulie e Al ol coadie ) @llil g (Liliaa)
(o) sl e ol A pall ladinall e Leadlis et (K Y &5 (g5 «1994 dle aland ) 2 523 48, jal Sl
Y 3 el il A iy i) s i Y TG Ailian ) bl e sl Tk Tad ga i Lai)
ABaY @l )y 8 Alad dadim by o Ll ) Gl o i Lae g il 5 Ao jull Uala Lgd il g5
ia sl Slany) dalaill Calaal ae ity e sa 5 ¢ JLEAY) Ao sane () 5 cay il Ao gene o Jalaill jua) el
LY
il 5 g AaiLAl)

Oed Aadall Ul Jilas s i) alad 3 a sall 5 58 1 Jiad Agilan ) callad) of I sl 138 ald
Ui (Aagdll 5 Aanall 5 g il 5 Aol 5 anall) Auedd) lpailiady dadiall bl of (i o il calall D
Lol il sded sl dle 5 Ao sall dmplall o) 55 A8S5 dtlian) cullad sl o 3l duals Liagie Claas
Lo laia ¥ Ll i€ e dilian ) a5 508 g ol 288 ¢ S 51 SIS dlaedll by e ddadl) Cailal)
Laas 5 Ailan ) ANA Y V) ana o gia b il i daal g el 8 dlaiy)
g ISPV
L A ) el Jaaill Lgie y cdpula) Lehalal i€ bl paali 8 dgdea ol Apban ) ) Cuagul 1
8 O Jaall Aleluy eall Jangia 8 (0.001 > p) Libas) alla (35 8 oo Uil cliall L) CaiS 2

(d = 0.55) b sia il anay (Jall

101 | North African Journal of Scientific Publishing (NAJSP)



(JAall (5 givsa s (3yall s sl (g ginsall 5 Guinll e IS Lilaa) Ao CBMle 25n 5 i s1S LA ekl 3

(peladll) Jaws il 5 (G5 all) ial) cp V) aas ) i

el i o el o5 i Lgases Sl @l priall G Agladldl 8Dl o Lol Y1 Judas ekl 4

Jax Capa Ll )) 525 ¢(0.148 = 1) dandl el

e «J3) Cladsa (a3 pall s addedll ol AW g 8l Jlall (el Ak ae Al Lelaas & il Cels 5

Lé‘u""‘j\ M\@}M\&Jﬁﬂ\'&)})b
ila gil)

ale cliaiaid 4alSY) malidl e dediall byl b daadiall Lalas) cdll) #1535 )5 a1

elaa ¥l g bl

Gl Gl ae Jead) die dbaa) AV e cin ) Lis (Effect Size) o8l ass Gulie cilagi 2

Aednl
Bl A ) pall bl dalles aukins (Scalable) g sill AL dglan) < gol sk & Ll 3

ol bl Gl ol Y Alaal) dediall el aladinly Aiads lal a6l ja) Sle el Gfialll cais 4

Jad) 13a

Laghall je UL pe Jalaill ie 50 g pe pafh 3l Zsaleadll 5 4 5000 dilany) o) saiangll 5
s

1)l daild

) gl el Y

cilpanil) gy jall el g3 ULl e 5 slaa ¥l (2022) 4 de 0 daas ¢ oaBall 5 e dea (s jenll 1

10.

11.

12.

13.

14.

15.

16.

72-45 (3)28 a5 daabai®) o slall ddaa a jdll

Al aa) sall cLak
Becker, B., & Kohavi, R. (1996). Adult [Dataset]. UCI Machine Learning Repository.
https://doi.org/10.24432/C5XW20
Breiman, L. (2001). Statistical modeling: The two cultures. Statistical Science, 16(3), 199-231.
https://doi.org/10.1214/ss/1009213726
Chen, M., Mao, S., & Liu, Y. (2014). Big data: A survey. Mobile Networks and Applications, 19(2),
171-209. https://doi.org/10.1007/s11036-013-0489-0
Cleveland, W. S. (2001). Data science: An action plan for expanding the technical areas of the field
of statistics. International Statistical Review, 69(1), 21-26.
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence
Erlbaum Associates.
Dobre, C., & Xhafa, F. (2014). Intelligent services for big data science. Future Generation Computer
Systems, 37, 267-281. https://doi.org/10.1016/j.future.2013.07.014
Donoho, D. (2017). 50 years of data science. Journal of Computational and Graphical Statistics,
26(4), 745-766. https://doi.org/10.1080/10618600.2017.1384734
Fan, J., Han, F., & Liu, H. (2014). Challenges of big data analysis. National Science Review, 1(2),
293-314. https://doi.org/10.1093/nsr/nwt032
Gartner. (2012). Big data. Gartner IT Glossary. https://www.gartner.com/en/information-
technology/glossary/big-data
Hariri, R. H., Fredericks, E. M., & Bowers, K. M. (2019). Uncertainty in big data analytics: Survey,
opportunities, and challenges. Journal of Big Data, 6(1), Article 44. https://doi.org/10.1186/s40537 -
019-0206-3
Hashem, |. A. T., Yaqoob, I., Anuar, N. B., Mokhtar, S., Gani, A., & Khan, S. U. (2015). The rise of
"big data" on cloud computing: Review and open research issues. Information Systems, 47, 98-
115. https://doi.org/10.1016/j.is.2014.07.006
Jordan, M. |, & Mitchell, T. M. (2015). Machine learning: Trends, perspectives, and prospects.
Science, 349(6245), 255-260. https://doi.org/10.1126/science.aaa8415
Kohavi, R. (1996). Scaling up the accuracy of Naive-Bayes classifiers: A decision-tree hybrid.
Proceedings of the Second International Conference on Knowledge Discovery and Data Mining
(KDD-96), 202-207.
Laney, D. (2001). 3D data management: Controlling data volume, velocity, and variety. META
Group Research Note, 6(70), 1.
Lin, M., Lucas, H. C., & Shmueli, G. (2013). Research commentary—Too0 big to fail: large samples
and the p-value problem. Information Systems Research, 24(4), 906-917.
Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C., & Byers, A. H. (2011). Big
data: The next frontier for innovation, competition, and productivity. McKinsey Global Institute.

102 | North African Journal of Scientific Publishing (NAJSP)



17. Provost, F., & Fawcett, T. (2013). Data science for business: What you need to know about data
mining and data-analytic thinking. O'Reilly Media.
18. Sagiroglu, S., & Sinanc, D. (2013). Big data: A review. 2013 International Conference on

Collaboration Technologies and Systems (CTS), 42-47. IEEE.
19. Varian, H. R. (2014). Big data: new tricks for econometrics. Journal of Economic Perspectives,

28(2), 3-28. https://doi.org/10.1257/jep.28.2.3

103 | North African Journal of Scientific Publishing (NAJSP)



