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Extended Abstract

Introduction

Actual evapotranspiration, one of the most important components of the hydrological cycle, causes 60% of precipitation to
return to the atmosphere. This value increases up to 90% in dry and semi-arid areas. In recent years, with population growth,
increasing water demand, and climate change, the importance of this phenomenon has doubled. Despite its importance, actual
evapotranspiration remains largely unknown and its estimation by direct measurement methods is costly and time-consuming.
In this regard, the Penman-Monteith method, the most accepted method for estimating reference evaporation and transpiration,
also requires a lot of meteorological data. Despite the weakness of the conceptual model, using experimental methods to
estimate evaporation and transpiration is still common due to its simplicity. In addition, examining the conceptual model and
statistical methods without prejudice makes it possible to identify the influential variables and create experimental relationships
compatible with the conceptual model.

Materials and Methods

The case study, with an area of 13 ha, is located in the southwest of Sicily (Italy), about five km from Castelvetrano. The
landscape is flat and the soil type is relatively homogeneous. The main crops are olives (70% coverage), vineyards (24%), fruit
trees (2.6%), and other garden products (3.4%). The plants are about 3.5 m tall and are arranged in a regular grid of five m by
eight m (density of 250 plants per ha). The climate of the region is Mediterranean and the soil texture class, according to the
USDA classification, is silty clay loam. In this research, one-hour meteorological data from 23 meteorological variables from
the Sicily meteorological-agricultural station and actual evapotranspiration data extracted from the Eddy covariance method
for the statistical period of 2009-2016 were used. Linear regression methods were used to investigate the relationships between
the 24 variables and actual evapotranspiration. Integrated hierarchical clustering was used also to classify the 24 variables.

Results and Discussion

Evaluating the relationships between the 24 variables (23 meteorological variables and actual evapotranspiration) using the
linear regression method led to the extraction of relationships between parameters in the form of a 24x24 matrix. In other words,
to predict each variable (as a dependent variable), 23 relationships with other parameters (as independent parameters) were
extracted. Then, the priority of the independent variables to predict each dependent variable was determined based on the
correlation coefficient (R). The average of the 23 numerical ranks of an independent variable to predict other dependent
variables indicates the degree of competence of that variable to predict other variables. The result of integrated hierarchical
clustering with a 70% correlation is seven clusters. The members of cluster number one are different temperature variables
(instantaneous, minimum, maximum, and average), cluster number two, rainfall variable (the only single member cluster),
cluster number three, humidity variables (instantaneous, minimum, maximum, and average), cluster number four, pressure
variables (station pressure and sea level pressure), cluster number five, variables of total solar radiation and evaporation and
transpiration (the only cluster with non-identical members), cluster number six, different wind speed variables (instantaneous,
minimum, maximum and average at the height of two and 10 m) and cluster number seven showed the wind direction variables.
The summary of the classification results generally shows that the meteorological variables are independent except for the
variables of the same name (such as temperature variables) all Variables with the same name were placed in a cluster, and the
only variables with different names that were located in a cluster were total solar radiation and evaporation and transpiration.
The representative of each cluster is the best predictor (based on rank) among the members of that cluster to predict other
variables. Based on this, average temperature variables, rainfall, average relative humidity, sea level pressure, total solar
radiation, maximum wind speed at a height of two m, and wind direction at a height of 10 m were determined as representatives
of seven clusters. Also, the best predictor of these representatives was determined from inside and outside the cluster members.
Based on the regression analysis, the best predictor of actual evapotranspiration with a correlation coefticient of more than 70%
in total solar radiation. Instantaneous and minimum relative humidity variables with a correlation coefficient of about 50%
(inverse relationship) took second and third place respectively to estimate actual evapotranspiration. The fourth and fifth ranks
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also belong to the average and maximum humidity with a correlation coefficient of about 49%. The independent variable of
the duration of wetness of the leaves with a correlation coefficient of 40% has taken the sixth place. The characteristics of wind
speed, temperature, wind direction, total annual rainfall, and pressure have the next ranks to estimate the actual
evapotranspiration, respectively, with correlation coefficients of less than 30%.

Conclusion

In general, the high correlation between total solar radiation and actual evapotranspiration in a cluster indicates the key role of
this meteorological variable in estimating evaporation and transpiration and is a justification for using methods based on energy
balance to estimate this parameter. The high correlation between the estimation of actual evapotranspiration with the total solar
radiation, considering the dependence of this variable on other climatic and hydrological variables, can be a useful point for
use in watersheds lacking data and information. Also, the state of relative humidity ranks first and second respectively to predict
other variables and actual evapotranspiration, indicating the key role of this variable in the case study. Contrary to some research
about the key role of precipitation in the estimation of evaporation and transpiration in the Mediterranean climate, in this
research no acceptable correlation was observed between the independent variable of precipitation and the dependent variable
of actual evapotranspiration, although this issue may be related to the form of the equation. In this regard, instantaneous,
minimum, average, and maximum relative humidity were ranked after total solar radiation. On the other hand, the total solar
radiation in the estimation of the actual evapotranspiration with a correlation coefficient (71%) compared to the independent
variable of relative humidity is in the first rank of the predictors, although it is ranked after the average and minimum relative
humidity in the estimation of 23 meteorological variables. However, total solar radiation and relative humidity (average and
minimum) were identified as two independent variables that are effective in estimating meteorological variables, especially
actual evapotranspiration, and it is suggested that more research be done in watersheds with different climatic variations to
discover the internal relationships of actual evapotranspiration and other climatic variables.
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Table 1- Statistical parameters of available meteorological
variables and ETa at Castelvetrano station
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Table 2- Hierarchical clustering results with 70% correlation

as similarity level with complete linkage method of available
meteorological variables and ETa at Castelvetrano station
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Table 3- The results of the ranking of the predictor variables
of the existing meteorological variables and ETa at
Castelotrano station
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Table 4- Results of clusters and predictors within and outside the cluster
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Table 5- The results of ranking variables predicting ETa

abgs pb da, R esite pb )
5 Eta=0.076237789 Radglo+0/001925 0.713 Radglo 1
3 Eta=-0.002610484 U_ins +0.2339 -0.497 U_ins 2
3 Eta=-0.002493835 U_min+0.217124 -0.493 U_min 3
3 Eta=-0.002575381 U_avg+0.23133 20487 U avg 4
3 Eta=-0.002601272 U_max+0.242217 -0.471 U_max 5
3 Eta=-0.001581038 Lw_min+0.096154 -0.409 Lw_min 6
6 Eta=0.01527294 ff2_max-0.00685 0.354 ff2_max 7
1 Eta=0.00529909 T _ins-0.03538 0.346 T_ins 8
6 Eta=0.030432664 ff2_avg +0.004625 0.345 f2_avg 9
1 Eta=0.005198481 T avg-0.03356 0.338 T avg 10
1 Eta=0.005144361 T_max-0.03575 0.337 T_max 11
1 Eta=0.005198859 T_min-0.03051 0.336 T_min 12
6 Eta=0.022061491ff10_avg-0.00889 0.335 ff10_avg 13
6 Eta=0.011581504{f10_max-0.00893 0.327 ff10_max 14
6 Eta=0.01752295 ff10_ins+0.004667 0.307 ff10_ins 15
6 Eta=0. 022891438 ff2_ins+0.017534 0.304 ff2_ins 16
7 Eta=0.000128765 dd10_ins+0.03445 0.139 dd10_ins 17
7 Eta=0.000117329 dd10_avg+0.036235 0.128 dd10_avg 18
7 Eta=9.88385E-05 dd2_ins+0.039507 0.108 dd2_ins 19
7 Eta=8.25797E-05 dd2_avg+0.042183 0.092 dd2_avg 20
2 Eta=-0.007337676 Rrr+0.05846 -0.040 Rrr 21
4 Eta=0.000359827 P0-0.30258 0.019 PO 22
4 Eta=-2.11385E-05 P+0.079438 -0.001 P 23

O balgy ()2 5SS poi) g0 cnl g At odalie
e A (o b |y 5y e g (elidlgn (slayite
9655 sl Ay e Lo gy 1SU g9—id9e
J‘Q"’M lju)"’““’ J“SLS" A“"L | )90 )l L)M )I)"| )l P
B dgie (Sted o pd b Jhio g ol dasd (i Cogb)
oS A5y (pmog—w 9 (1093 o Ju (wgSe dlaly) Ao )
D doay 4 1> (ol it syt 4 ol i s
5 By Ml 3 Ol s e (e (e 3 b piie ()
el Jgine dn o poiito cpl Gl b (35 ps JialS

O 0 Joio )3 (S5 ) S (sl (Siaen (215

oy L (Bl 35 i e (ke 45 A0 (o0
IS 5 St iy Slets 20 Vo ] g (Sisan
8IS ol @it lois dy pwite ol il Baid LiS 9 A ygs
BgR Ll (e 53 dor STl 3y s By (655
lon 9 Ol p> S ol L5 Baradaran et al. (2018)
Lgiye 325 505 (035 ) (Sianod (3 VL sl 0l 0
O 98 B (Smson Lol il 55l g ST slod 4
Sy 3y P Ay peiie 5 (SN S peite



4

e olidlen Gl pite o Bl (b))

soolio ey 35 693 I toxiw sl sba, b pwite cul 39l
s 5l oslizul ool Hlol 186 sble s edlil Iy
By Gy s 3pglp o Jre sl g lsm 9 O st
o) Casnl 4 a9 b olor g Ol (ol it Ban] polie b
GBylas (g30)a0b 5 )] 32 waldl s 13U g ol 5l 5 puite

..)9{ J.!b|9> )Lw)lf oJ.u—l u—l

S5 ol
okl b Wlas cuod 8y 13 & gligen s> pe>ye
WSS > (S8 gl e sy wile g plaily (g Kan
295 0298 BB li (pl (i) S gy S oS 0 S5

OB Mun g g8l LS
15 (ol SLs5 W3gS g 48 1513 on pAe] Alin ] (St

)l 3929 g cpl gl g Clas )Ll g ()15 jogad

odld 4y ow ywd
I8 L] 50 odly ¢ Jgtme 0diungs 5l Cuwlgd yd Cijgo jd

IR JURRWAPES

OB g 5y Llke
Sl )llpy slodos (silopgrie l5isag00m g
5 lyg ool s i poaidl tallie &gl Ao )55
9 Uy cleialy il L fmls J s @lie ol
Sl plxl 19,805 b fmls Jus clie il

bl )l le

&b

iyl (OYAY) 1o w0lod sl g cpmol (stozmo Sllabu cdabld o]0l
255 g owlidlsn (slo el )by (5lward ;> SIMETAW oo
bl pwkigo 5 pole il Bl oz > Sty 3y
doi:10.22055/JISE.2017.13182 .Y¥a-YYY (Y)f-

LFY) il Sb ol 5 oMol ol5,081 il «s)ls
900 3 @78 ladae g (Sguas (g sl e duslio
Sehgiw oSl (990 ddlllas) @2pe 35 9 pS
AVE=NY (V) SB 5 O o g (gl o (o0l
doi:10.22098/mmws.2022.11293.1117

b Cogoy 15105 5 (s & Bl 35 5 5 o SLb )
e it i ol Ao pd ¥ Dgds  Siunod (g yid
2.».3).3_»4’).)\:' Mw)_apblbj))u)yuwuu)
dod @by sy Slasudio (sl 03y olaid | ded &y 1) pui s
ol b e Lis g 4¥haw (SW)b gaeze b cga
St o eitn & Jpi il 20, ¥+ oS (Sisan
sl b, 3l alisl A go Jlebay by 5y s (a5
cd> Mehdizadeh et al. (2017) &5 655 Jlod Sarw
=355 35 (gl ool gy ylgis 4y (Xidgel Wb, o]
osrde Jdo gl ) pogaddy o] s 9wl 5y

Dol 0 dwo g

S 5 dos €
9 ol (gloyiio (o blg) o)y Ban b ol imgsy
@l 5 00 pbxl gl Sol S ddlate )3 (Aly (§ym i
S5 gl e Bl (s lol (sloshg) jledlitl ol Lts
Gy ISl gl yuite pog—ad )3 (59l iy ]
a3 ) plon e lajeiio (38,5 )5 095 8l
Sl Jdo 50 5 039 b pustio cpl JME !l bais L calises
Pl sl e I o o Bolat ol | b ably (§ym5- 55
e Olpe 4 A b)sd (IS (LS Bk S8 ol
2 e sloe Sl oaliil Bgo (55 e B8 G
sl 593 jl o Il g 6551 Gl (9B

bilyy (o5 old 5l Canb Cons Jdoa Bk
b (Bly 3ymi= s g (oliblyn (sl yuiie oy 00 gl 5t
— e lol 386 gblio ;5 0dlitel 5 oy B ¢ oxtcn
Diagss ol 3 0 gl ks da il ily o
203 3¢9 waldl 5 355U Jole cadn (IS jsbas ol s
2 U 2g8 e s (oolidlon slajuite o Laly) gl el
Silw e (gl o0l it gt I geite G 358 50
il 3ble ly Giagh ol (hg) S 298 el
— xS ot sl Sl il gl s Sl
93 il et ilhe ol St CELE w033 50

g ol Camdg 3l (b (HBly §ymm s S opl 4 o L
bgiyo sl ysito (13905 3)lg I ccunl (LS Jidgy g SB- g
B S il bl 290 > (BLS by 9 S 4
9 HBly 357 ps Gl sloodly iz en g2 AalgS S5



VY U Yo Wlbxbo VLY Jlw Y D)Lo.s:v & 8,93 [Ss 9 bji Copdog d}l.w‘_‘.\a A gl /o‘)ls.o.hs 3')5‘_53,00& Ve

(V) B g ol Copto g (il o £ gune e 4S5
doi:10.22098/mmws.2023.12692.1266 .YA¥-yVva
ot (VF0Y) 38 (lillsd 5 s sl (e see
e (oS 5 5 (0,85 Sy g 5l ookl b ol jl pos silalo
Sy o e 5 gl o < Suts Golia 1> (sqS—odl
doi:10.22098/mmws.2023.12728.1270 .¥¥-~YYV(Y)f

References

Aguirre-Garcia, S.D., Aranda-Barranco, S., Nieto,
H., Serrano-Ortiz, P., Sanchez-Caiicte, E.P., &
Guerrero-Rascado, J.L. (2021). Modelling
actual evapotranspiration using a two source
energy balance model with Sentinel imagery in
herbaceous-free and herbaceous-cover
Mediterranean olive orchards. Agricultural and
Forest Meteorology, 311, 108692.
doi:10.1016/j.agrformet.2021.108692

Alexandris, S., Kerkides, P., & Liakatas, A. (2006).
Daily reference evapotranspiration estimates
by the “Copais” approach. Agricultural Water
Management, 82(3), 371-386.
doi:10.1016/j.agwat.2005.08.001

Alempour Rajabi, F., Ghorbani, M., & Asadi, A.
(2023). Modeling of the evaporation process
using the hybrid algorithm of the COOT bird
and artificial neural network, Water and Soil
Management and Modeling, 4(2), 279-294.
d0i:10.22098/mmws.2023.12692.1266. [In
Persian]

Antonopoulos, V.Z., & Antonopoulos, A.V. (2018).
Evaluation of different methods to estimate monthly
reference evapotranspiration in a Mediterranean
area. Water Utdlity Journal, 18, 61-77.
https://www.ewra.net/wuj/pdf/WUJ 2018 18 06.
pdf

Aschonitis, V.G., Antonopoulos, V.Z., &
Papamichail, D.M. (2012). Evaluation of pan
coefficient equations in a semi-arid
Mediterranean environment using the ASCE
standardized = Penman-Monteith ~ method.
Agricultural Sciences, 3(1), 58-65.
doi:10.4236/2s.2012.31008

Aydin, Y. (2021). Assessing of evapotranspiration
models using limited climatic data in Southeast
Anatolian Project Region of Turkey. Peer
Journal, 9, e11571. doi:10.7717/peerj.11571

Bangdiwala, S.I. (2018). Regression: simple linear.
Injury Control and Safety Promotion, 25(1),
113-115.doi:10.1080/17457300.2018.1426702

DY) des (yelS 00l3dg 5 cdimn @)8 ldes wals ( Jb
ozt g A Cuwsd ojlgale pslad (e Nl (b,

weldl 93 53 dilale x> j0 (385 5 pSS (eSS gl udle

doi:10.22098/mmws.2023.12048.1198.528- YA+
(VFY) sl gl 5 e lotame (b3 oy oy sl
g8 0k (54t o2 )98 1 03zl b s a3 (g3lus Jo

Baradaran, F., Mohammadi, E., & Izadpanah, Z.
(2018). Evaluation of SIMETAW model for
simulation of meteorological parameters and
potential evapotranspiration in four different
climates. Journal of Irrigation Science and
Engineering, 40(2), 237-249.
doi:10.22055/JISE.2017.13182. [In Persian]

Blei, D.M., & Lafferty, J.D. (2009). Text mining:
Classification,
applications. chapter Topic Models, Chapman &
Hall/CRC. doi:10.1201/9781420059458

Brutsaert, W. (2005). Evapotranspiration hydrology:
An Introduction; Brutsaert, W., Ed.;
Cambridge University Press: Cambridge, UK,
117-158. doi:10.1017/CB0O9780511808470

Brutsaert, W.H. (1982). Evaporation into the
Atmosphere: Theory, History, and
Applications.  Springer, Dordrecht, 299.
doi:10.1007/978-94-017-1497-6

Cammalleri, C., Rallo, G., Agnese, C., Ciraolo, G.,
Minacapilli, M., & Provenzano, G. (2013).
Combined use of eddy covariance and sap flow
techniques for partition of ET fluxes and water
stress assessment in an irrigated olive orchard.
Agricultural Water Management, 120, 8§9-97.
doi:10.1016/j.agwat.2012.10.003.

Cobaner, M., Citakoglu, H., Haktanir, T., & Yelkara,
F. (2016). Determining the most appropriate
Hargreaves—Samani  equation  for  the
Mediterranean region. Engineering Journal,
7(2), 181-190.

Fu, C., Wu, H., Zhu, Z., Song, C., Xue, B., Wu, H.,
Ji, Z., & Dong, L. (2021). Exploring the
potential factors on the striking water level
variation of the two largest semi-arid-region
lakes in northeastern Asia. Catena, 198,
105037. doi:10.1016/j.catena.2020.105037

Efthimiou, N., Alexandris, S., Karavitis, C., &
Mamassis, N. (2013). Comparative analysis of
reference  evapotranspiration  estimation
between various methods and the FAOS56
Penman-Monteith procedure. European Water,
42,19-34.

clustering, and



"Wy

e olidlen Gl pite o Bl (b))

Ganji, H., & Kajisa, T. (2019). Assessing reference
evapotranspiration using Penman-Monteith
and Pan methods in the West region of

Afghanistan.  International — Journal  of

GEOMATE, 16(56),
doi:10.21660/2019.56.5305
Jato-Espino, D., Charlesworth, S.M., Perales-

209-216.

Momparler, S., & Andrés-Doménech, 1. (2017).

Prediction of evapotranspiration in a

Mediterranean region using basic
meteorological variables. Hydrologic
Engineering, 22(4), 04016064.

doi:10.1061/(ASCE)HE.1943-5584.0001485

Khari, D., Agdarnejad, A., & Ebrahimi Pak, N.
(2023). Comparison of artificial intelligence
models and experimental models in estimating
reference evapotranspiration (Case study:
Ramhormoz synoptic station). Water and Soil
Management and Modeling, 3(2), 112-124.
d0i:10.22098/mmws.2022.11293.1117. [In
Persian]

Kitsara, G., Papaioannou, G., Zygoura, E., &
Kerkides, P. (2015). Trends of reference
evapotranspiration over Greece in a future
climate. In E-proceedings of 9" World
Congress of EWRA “Water resources
management in a changing world: challenges
and opportunities”, Istanbul, Turkey. I-1.
session (Vol. 4).

Maina, M.M., Amin, M.S.M., Aimrun, W., & Asha,
T.S. (2012). Evaluation of different ETO
calculation methods: a case study in Kano
State, Nigeria. Philipp Agric Scientist, 95(4),
378-382.

Manca G., (2003). Analisi dei flussi di carbonio di
una cronosequenza di cerro (Quercus cerris L.)
dell’Ttalia centrale attraverso la tecnica della
correlazione  turbolenta.  Ph.D.  Thesis,
Universita® degli Studi della Tuscia, Viterbo,
Italian.

Mehdizadeh, S., Behmanesh, J., & Khalili, K. (2017).

Using MARS, SVM, GEP and empirical
equations for estimation of monthly mean
reference evapotranspiration. Computers and
Electronics in Agriculture, 139, 103-114.
doi:10.1016/j.compag.2017.05.002
Mohammadi, M., Jahantigh, H., & Zulfiqari, F.
(2023). Monthly prediction of pan evaporation
using individual and combined approach of
data mining models in arid regions, Water and

Soil Management and Modeling, 4(2), 227-240.

doi:10.22098/mmws.2023.12728.1270. [In
Persian]

Naoum, S., & Tsanis, LK. (2003). Hydroinformatics in
evapotranspiration  estimation. Environmental
Modelling &  Software, 18(3),  261-271.
doi:10.1016/S1364-8152(02)00076-2

Norusis, M.J. (2010). Cluster Analysis in PASW
Statistics 18 Statistical Procedures Companion
Upper Saddle River, NJ: Prentice-Hall.

Paraskevas, C., Georgiou, P., Ilias, A., Panoras, A., &
Babajimopoulos, C. (2013). Evapotranspiration
and simulation of soil water movement in small
area vegetation. International Agrophysics, 27(4),
445-453. doi:10.2478/intag-2013-0015

REDDY, K.C. (2014). Evaluation of reference
evapotranspiration estimation methods in
Nellore region, Civil, Structural,
Environmental and Infrastructure Engineering
Research and Development, 4(2), 111, 118.
https://www.academia.edu/download/3364700
9/13._Civil_-_Evaluation_-

_K. Chandrasekhar Reddy.Pdf

Sakellariou-Makrantonaki, M., & Vagenas, 1. (2006).
Mapping crop evapotranspiration and total
crop water requirements estimation in Central
Greece. European Water, 13(14), 3-13.
http://ewra.net/ew/pdf/EW_2006 13-

14 _0l.pdf

Steduto, P., Caliandro, A., Rubino, P., Ben Mechlia, N.,
Masmoudi, M., Martinez Cob, A, Faci,M.j. &
Snyder, R.L. (1996). Penman-Monteith reference
evapotranspiration estimates in the mediterranean
region. in: evapotranspiration and irrigation
scheduling. in evapotranspiration and irrigation
scheduling. Proceedings of the International
Conference. 364-367.  https://www.cabidi
gitallibrary.org/doi/full/10.5555/19971911218

Talebi, H., Samdian Fard, S., & Valizadeh Kamran,
Kh. (2023). A novel method based on Landsat
8 and MODIS satellite images to estimate
monthly reference evapotranspiration in arid
and semi-arid climates, Water and Soil
Management and Modeling, 3(3), 180-195.
doi:10.22098/mmws.2023.12048.1198. [In
Persian]

Tan, P., Steinbach, M., & Kumar, V. (2005). Cluster
Analysis: Basic Concepts and Algorithms.
Introduction to Data Mining, Addison-Wesley,
Boston, USA, 487-568. doi:10.1016/j.jhydrol.
2012.12.034

Tryon, R. (1939). Cluster Analysis: Correlation
Profile and Orthometric (factor) Analysis for
the Isolation of Unities in Mind and Personality.
Edwards  Brothers Malloy, AnnArbor,
Michigan, USA. https://www.scirp.



VY U Yo Wlbxbo VLY Jlw Y D)Lo.s:v & 8,93 [Ss 9 bji Copdog d}l.w‘_‘.\a A gl /o‘)ls.o.hs 3')5‘_53,00& vy

org/reference/referencespapers?referenceid=1
866589

Tsakiris, G., & Vangelis, H.J.EW. (2005).
Establishing a drought index incorporating
evapotranspiration. European Water, 9(10), 3-
11.
http://danida.vnu.edu.vn/cpis/files/Refs/Drough
t/Establishing%20a%20Drought%20Index%20
Incorporating%?20Evapotranspiration.pdf

UNESCO, & UN-Water. (2020). United Nations
World Water Development Report 2020. Paris,
France.
https://aquadocs.org/handle/1834/42227

Trajkovi¢, S., & Stojni¢, V. (2008). Simple daily
ETO estimation techniques. Facta

universitatis-series: Architecture and Civil
Engineering, 6(2), 187-192.
doi:10.2298/FUACE0802187T

Valiantzas, J.D. (2006). Simplified versions for the
Penman evaporation equation using routine
weather data. Hydrology, 331(3-4), 690-702.
doi:10.1016/j.jhydrol.2006.06.012

Yim, O., & Ramdeen, K.T. (2015). Hierarchical
cluster analysis: comparison of three linkage
measures and application to psychological
data. The Quantitative ~ Methods  for
Psychology, 11(1), 8-21.
doi:10.20982/tqmp.11.1.p008



