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ABSTRACT

To find any favored zodiac sign for celebrity bstha sample of 100 celebrities were randomly
selected from people of different walks of life. éflsample contained politicians, natural scientists,
social scientists, authors of literary works, sbeiarkers, humanitarian workers, business persqgnnel
sports icons, singers, actors, actresses, etc.frett. history and from the current time. The zodiac
signs for the celebrities were found from their Wwmodates of births. In the analysis of data, zodiac
signs and the number of celebrities were represenate the independent x and the dependent y
variables, respectively. For academic intereststier9th grade high school juniors (at the timehaf
project performance), the co-authors of this agtids well as for the potentially illustrative udas
high school mathematics textbooks, bar and scattets were made, the line of best-fit and the
equation of the line were found, probabilities @atarrences of celebrities for each of the zodignsi
were calculated and the correlation coefficientsveen the variables were determined for the sample.
It was found that the zodiac Aquarius has the Istrgeimber of celebrities in the sample and that the
two variables are moderately correlated. The samjes which were increased to 200 and then 300.
By including another 100 more celebrities to fifidhie trend remains unchanged. In all the threesas
Aquarius turned out to be the zodiac when moshefdelebrities are born.

Keywords: Bar Plots, Celebrities, Zodiacs, Scatter PlotspeLiof Best-Fit, Probability, Correlation

Coefficient
1. INTRODUCTION When the earth is at position A, the sun would be
seen at the position a among the stars there if the
1.1. Apparent Motion of the Zodiacs were visible. When the earth is at position B, sm

Figure 1 shows the sun at the center of the two would be seen among the group of stars at b if the

concentric circles. The inner circle is the orbfttbe star_s_were visible. S'”.‘"ar things would happentfee
earth around the sun. The outer circle is drawaultin positions C and c. It is observgd that t_he ba-ckgdou
groups of stars called zodiac signs in the skyhénsky, ~ Stars of the sun are changing which gives the
these groups of stars look about 8°C wide in the up impression that the sun moves around the plang¢h.ear
down and 30°C long in the left-right directions. ridig For the planet earth, because of its uniform motion
the day time, stars are not visible because ofiizzling ~ (@bout 18.5 miles per second) around the sunginse
light from the sun. The inner circle is marked withee  stationary. Had there been any change of direation
positions A, B and C of the planet earth. Also, theer  an increase or a decrease in the motion, its siatjo
circle is marked with the corresponding points and c. condition would be lost.
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Fig. 1. lllustrates the apparent motion of the sun around (http://www.astrology.com.au/astrology/12-sigfishe-
zodiac/www.wikepedia.org)

1.2. Zodiacs and Other Groups of Stars 1.4. Zodiac Influence Testing for the Celebrities

Zodiac means creatures which refer to the patterns
of groups of stars in the clear night sky. There &2
zodiac signs. The zodiac belt is the great ciraleifcle

It is almost a part of universal culture to check
one’s fate with his/her zodiac sign. People feeltequ
over a sphere having the same center as the spinere) comfortable with the prediction of his/her zodiac.
which the sun apparently moves Wh|le there is no scientific propf for the zodiac
(http://www.astrology.com.au/astrology/12-signstioé- influences, no proof can be established becausheof
zodiac/www.wikepedia.org) as illustrated above.yonl Privacy —of personal information, particularly,eth
the groups of stars behind the sun are calledddezs  date of birth of an individual. The dates ofthg
or the zodiac signs. There are 88 groups of starsand so the zodiacs of celebrities are knoten
including the zodiacs in the entire sky. the public. Their data could be studied to Jealli
. . or most of them are born in a particular zodiac and

1.3. Solar Crossings of the Zodiacs this is the focus of this article.

The sun enters a zodiac sign about the 21st day o
each month. The zodiac constellations are so name
because the sun passes through them at a regular ti
annually (one sign per month). The names of thassig Table 1 records the meaning of each of the zodiac
and the months when the sun enters each zodiag alonsigns in column 1, the duration of each of the aodi
with its brief traits are given inTable 1 below signs in column 2 and the brief traits of the indbal
(www.psychicguild.com/). zodiacs in column 3.

5. Meaning, Duration and Traits pf Individual
Zodiacs
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Table 1: Zodiac signs’ meanings, durations and traits

Latin name/English name Time Brief nature of betes
Aries/the ram Mar 21-Apr 20 adventurous, energatid courageous
Taurus/the bull Apr 21-May 21 patient, reliable avarmhearted
Gemini/the twins May 22-Jun 21 intellectual, youthdnd lively
Cancer/the crab Jun 22-Jul 22 emotional, lovingandious
Leo/the lion Jul 23-Aug 21 generous, creative aitthful
Virgo/the virgin Aug 22-Sep 23 reliable, practieaid intelligent
Libra/the scales Sep 24-Oct 23 easygoing, charanigsociable
Scorpio/the scorpion Oct 24-Nov 22 determinedjifive and passionate
Sagittarius/the archer Nov 23-Dec 22 optimistamést and intellectual
Capricorn/the goat Dec 23-Jan 20 practical, amlstemd patient
Aquarius/the water carrier Jan 21-Feb 19 frienidlyal and original
Pisces/the fishes Feb 20-Mar 20 compassionatetivetand selfless
2. MATERIALSAND METHODS were found from wikepedia.com and found their

zodiacs. The number of celebrities falling in each

2.1. Definition of Celebrities and Their Random zodiac was counted. For the academic interesthef t

Selection 9"-grade coauthors when they performed the project,
bar plots of the zodiac signs Vs the number of

. o ’ celebrities were made and probabilities for the
p95|t|ve pubI|C|Fy and has eame?‘ name and fame Ncelebrities falling in a zodiac sign were calcuthte
his/her profession in history or in the current slay gcatter plots were made with the zodiacs as the x-
electronic and/or print media and whose personalygriable and the number of celebrities as the y-
information is available to the public was takenb®  yariables. The line of best-fit using Microsoft Exc
a celebrity. These celebrities appear in the wodfls 2010 was found. The equation of the lines of bist-f
politics, natural and social sciences, social andwere determined. The correlation coefficients
humanitarian services, literature, sports and &ttde  (http://www.statisticshowto.com/articles/how-to-
recreational productions, arts and sculpture, etc. compute-pearsons-correlation-coefficients/) were
The randomness and impartiality in the selection ofdetermined to find how strongly the zodiac signg an
the celebrity samples were maintained by picking th the number of celebrities in them are related. The
names of the celebrities first and then finding dages  above procedure was repeated for sample sizes®f 20
of births and the zodiacs and not the other wayedo  and then for 300 to find any continued feature
The picking of the names of the top ones avoided th common in all the sample sizeable 2 enlists the
entire or partial selection in a regular form froan  Probabilities for the three sets of sampléable 3 to

Whoever has got a nationally and/or internationally

) coefficients for sample sizes of 100, 200 and 300,
2.2. Celebrity Data Spread respectively.Table 6 compares the equations of the

About 40% of the celebrities were from the deadsone line-of-best fit and the correlation coefficients.
and 60% from the living ones. About 70% of them aver
males and 30% females. Less than 5% were Mexicans 3. CACULATIONS
and Asians. No grouping was made based on age§.1_ Equation of the Line of Begt-Fit
because no age records were made as to when an
individual became a celebrity. The equation of the line of best-fit was found fris

. slope and y-intercept. The slope was determineth fro

2.3. Data Analysis the coordinates of two points on the line and the

First, a random list of 100 celebrities from intercept, using the coordinates of a point ingheation
different walks of life was made. Their dates ofths y = mx + b and solving for b.
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Table2. Probabilities for different sample sizes

Zodiacs 100 200 300
Aries 0.080 0.065 0.067
Taurus 0.070 0.070 0.057
Gemini 0.050 0.075 0.130
Cancer 0.060 0.090 0.070
Leo 0.100 0.095 0.067
Virgo 0.080 0.075 0.057
Libra 0.070 0.075 0.103
Scorpio 0.100 0.085 0.100
Sagittarius 0.070 0.065 0.053
Capricorn 0.100 0.095 0.083
Aquarius 0.140 0.130 0.150
Pisces 0.080 0.080 0.107
1.000 1.000 1.000

Table 3. Correlation coefficient for sample size 100

Zodiac signs X y Xy % Y2
Aries 1 8 8 1 64
Taurus 7 14 4 49
Gemini 3 5 15 9 25
Cancer 4 6 24 16 36
Leo 5 10 50 25 100
Virgo 6 8 42 36 64
Libra 7 7 49 49 49
Scorpio 8 10 80 64 100
Sagittarius 9 7 63 81 49
Capricorn 10 10 100 100 100
Aquarius 11 14 154 121 196
Pisces 12 8 96 144 64
Sum of the cols. 78 100 695 560 896

Correlation Coefficient, r = [(n)(Sum of xy)-(Sum(@um y)A{(n)(Sum x)-(Sum xF][(n)(Sum y’)-(Sum y¥]}= 540/¥{(1716)(752)}
=0.475

Table4. Correlation coefficient for sample size 200

Zodiac signs X y Xy % ¥
Aries 1 13 13 1 169
Taurus 2 14 28 4 196
Gemini 3 15 45 9 225
Cancer 4 18 72 16 324
Leo 5 19 95 25 361
Virgo 6 15 90 36 225
Libra 7 15 105 49 225
Scorpio 8 17 136 64 289
Sagittarius 9 13 117 81 169
Capricorn 10 19 190 100 361
Aquarius 11 26 286 121 626
Pisces 12 16 192 144 256
Sum of the cols. 78 200 1369 650 3478

Correlation Coefficient, r = [(n)(Sum of xy)-(Sum (8um Y)A{(N)(Sum X)-(Sum xF][(n)(Sum V)-(Sum Vyf]} =
828N{(1716)(1736)} = 0.4797
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Table5. Correlation coefficient for sample size 300

Zodiac signs X y Xy % Y2
Aries 1 20 20 1 400
Taurus 2 17 34 4 289
Gemini 3 26 78 9 676
Cancer 4 21 84 16 441
Leo 5 20 100 25 400
Virgo 6 17 102 36 289
Libra 7 31 217 49 961
Scorpio 8 30 240 64 900
Sagittarius 9 16 144 81 256
Capricorn 10 25 250 100 625
Aquarius 11 45 495 121 2025
Pisces 12 32 384 144 1024
Sum of the cols. 78 300 2148 650 8286
Correlation Coefficient, r = [(N)(Sum of xy)-(Sum S)fm YAN{(N)(Sum X)-(Sum xF[(N)(Sum ¥)-(Sum yf]}=

2376N{(1716)(9432)} = 0.59

Table 6. Comparison of results

Sample size Best-line fit Correlation coefficient Coents

100 y = 0.34x+6.12 0.48 moderately related
200 y = 0.48x+13.56 0.48 moderately related
300 y = 1.33x+16.01 0.59 moderately related

3.1.1. Sample Size of 100 Celebrities

Sample size 100:;x= 2, y = 6.8, =9, y, = 9.2.
Slope of the line, m = gyy;)/(x>-X;1) = 0.34. Substitution
of this value of the slope in equation y = mx +rda
using x =2 and y = 6.8, yields b = 6.12. So, theation
of the line is: y = 0.34x+6.12.

3.1.2. Sample Size of 100 Celebrities

Sample size 200:.x= 3, y = 15, = 7.2, y = 17.
Slope of the line, m = gyy:)/(X>-x1) = 0.48. Substitution
of this value of the slope in equation y = mx +rda
using x = 3 and y =15, yields b = 13.56. So, theatiqn
of the line is: y = 0.48x+13.56.

3.1.3. Sample Size of 100 Celebrities

Sample size 300:1x= 3, yy = 20, % = 6, » = 24.
Slope of the line, m = gyy:)/(X>-x1) = 1.33. Substitution
of this value of the slope in equation y = mx +rda
using x =3 and y = 20, yields b = 16.01. So, tipgation
of the line is: y = 1.33x+16.01.

3.2. Probabilities

The probabilities of the occurrences of the zodiacs

3.3. Correlation Coefficients

The correlation coefficient for each of the sample
sizes was determined using the standard statistical
procedure. The x-, y- and their derived values x§and
y?- are tabulated iTable 3 to 5. Surprisingly, the two
variables-x and y- show medium correlation.

3.3.1. Correlation Coefficient for 100 Sample Size

The quantities for the calculation of correlation
coefficient have been tabulated imable 3. The
correlation coefficient for this sample size wadgd 7.
which is an indication of moderate correlation.

3.3.2. Correlation Coefficient for 200 Sample Size

The quantities required for the calculation of
correlation for this sample size is tabulatedTiable
4. The correlation coefficient for this sample sizas
0.4797 which, too, is an indication of moderate
correlation.

3.3.3. Correlation Coefficient for 300 Sample Size

The quantities required for the calculation of

a sample size were found by dividing the number of correlation for this sample size is tabulatedTiable

celebrities falling in a zodiac by the total numbsr

5. The correlation coefficient for this sample sizasw

celebrities in that sample. The probabilites of al 0.0.59 which is still an indication of moderate

samples have been tabulated able 2.
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4. RESULTS number of celebrities. The next ones are the Lbe, t
Scorpio and the Capricorn.

4.1 Bar Plots 4.1.2. Bar Plot for Sample Size 200
Figure 2 to 4 shows the bar plots for 100, 200 and
300 sample sizes. It is observed that the number oh
celebrities in Aquarius outnumbers the same irotlér
zodiacs which have got fluctuating number of cetew

with the sample sizes.
The scatter plots for 100, 200 and 300 celebrities4.1.3. Bar Plot for Sample Size 300

appear inFig. 5 to 7, respectively. The line of best fit in

them has the form y = mx + b with different valedshe The bar plot for the sample size of 300 is shown in
slope m and the y-intercept b. Fig. 4. Again, the zodiac Aquarius has, by far, the latge

The correlation coefficients for the 100, 200 ag®3 Nnumber of celebrities. The next one is the Pisces
sample sizes are found to be 0.48, 0.48 and 0.59followed by Libra and then by the Scorpio.

respectively. 4.2. Line of Best-Fit

4.1.1. Bar Plot for Sample Size 100 The standard statistical method was applied to find

The bar plot for the sample size of 100 is shown inthe line of best fit. The lines of best-fit throughe
Fig. 2. The zodiac Aquarius has, by far, the largest scatter plots are shown fig. 5to 7.

The bar plot for the sample size of 200 is shown in
g. 3. The zodiac Aquarius has still, by far, the latges
number of celebrities. The next ones are the Lebthe
Capricorn followed by the Cancer.

16 — —
_— Zodiac signs Vs number of celebrities
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Fig. 2. Bar plot for 100 celebrities
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Fig. 3. Bar plot for 200 celebrities
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Zodiac signs Vs number of celebrities
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Fig. 4. Bar plot for 300 celebrities
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50
Scatter plot of zodiac signs Vs number of celebrities
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Fig. 7. Scatter plot of 300 celebrities
4.2.1. Line of Best-Fit for Sample Size 100 The random selection was not like the generation of

random numbers. The names were picked without any

Th_is_is shown inFig. 5. The equation of the line of hgice of the place, time, national origin, sex, tbé
best-fitis y = 0.34x+6.12 individuals.

4.2.2. Line of Best-Fit for Sample Size 200 The sample selection would be biased if the
individuals were selected based on their datesirtt.b

This is shown irFig. 6. The equation of the line of The dates of birth were not known until the names wa
best-fit is y = 0.48x+13.56 picked up and there was no rejection or prefereneay

. . . individuals for being born under some zodiacs.
4.2.3. Lineof Best-Fit for Sample Size 300 Setting some conditions or criteria for selectiéthe

This is shown irFig. 7. The equation of the line of sample elements, brings some restrictions to theyst
best-fit is y = 1.33x+16.01 Leaving it open makes the result a more generaloome
of diversity of age, sex, ethnicity etc.

5. COMPARISON OF RESULTS 6.2. Limitation of the Study

The results for the lines of best-fit and the claitien It was not possible to study age-wise because
coefficients are shown ihable 6. individuals might have multiple achievements. Itulb
put some uncertainty as to the age of his/her atige

6. DISCUSSION celebrity status. A sex-wise study would not be

informative because of the number of women celgbrit
6.1. Data Spread and Unbiasedness in Data would be a few. Even in the sixties, Harvard Unsigr
Selection was not admitting female students until the eabtjies
Lo . . (Dr. Vera Rubin’s lecture at the First Vatican Suemm
Samples of individuals of the current time or sl 5o in Observational Astronomy and Astrophysics,
past who excelled in their respective professmnslg%, when the principal author was a student). If
nationally or internationally and whose personal there is such a blockage as this, the possibility o
information was accessible and whom media give therising to celebrity status would be stopped. Alsa,
celebrity status were taken as the subjects attiy. ethnicity-based study will not be worthwhile becaus
These individuals were among the academicians,of the majority of the African-Americans are yetle
discoverers,  inventors,  statesman,  sportsmenthe first generation college-going ones and a few
sportswomen, singers, actors, actresses, authae&l s celebrities are in this ethnic group.
workers, etc. etc. recorded in history as well mghie
present time. There are individuals in the samfies
the time when movie stars and producers were nex ev The variation of the sample size was made to fiiitd i
borne and sports were not developed. was a general result independent of the sample of

6.3. Sample Size Variation Objectives
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individuals or dependent on any particular sample o 6.8. Further Academic Value

individuals. Even though the first selected sanqfl&00 ) . .
individuals showed the trend reported in the agtidf The theoretical prediction or the bes_t-ﬂt I|n_e can
there was any otherwise effect, it would be reéidonith ~ D€ used for any x beyondi<12. It was in the interest
the addition of 100 more and later 200 more indigig of learning practical lessons of algebra for theigus.

in the samples. Further, increasing the sample isize Someday some illustrated algebra textbook canheset
steps should avoid the requirement of a very largerelations in function evaluation problems. The
number individuals in the sample because of theprobability calculation, determination of the cdateon

reflection of the same trends in all the samples. coefficients, scatter plots and the line of bet fiere
. . also in the interest of the junior investigatorsaining of
6.4. Academic Values of the Article practical lessons in probability statics and algedond in

This article has research as well as academicthe analysis data _in research. The resu!ts opem npw
values. The research value lies in its new redtdt.  area of res_earch if common people’s vital recormev\{
academic values relate to the coauthors who are hig made available for extended research. Astrological
school juniors and who learn the simple statistics. beliefs could be tested with practical data.

Mathematics textbooks give examples of scattersplot
least-squares-fit, correlation, etc. Some mathbtesk 7. CONCLUSION

author may illustrate these statistical principieish The highest number of celebrities is born in theiao

the help of these data points. Three different damp sign Aquarius. All other zodiacs have variationstle

sizes were selected to see if the trend remains the . . . .
. : .~ ... humber of celebrities with the increase of samj#ess
same. This was a part of the procedure in scientifi

. L . . The best-line fit in the scatter plot of the datews that
|nvest_|gat|ons aqd was fp_llovyed n the mtergst.of the number of celebrity births increases lineadyne go
_teachl_ng steps in scientific investigation to junio down the list of the zodiac signs. Zodiac signs el
Investigators. number of celebrities are moderately related asvshuy
6.5. Arbitrarily Zodiacs Numbering the correlation coefficients in the range of 0.600t60.

The result and the procedure used have both tleands

In making the plots, Aries was arbitrarily assigned 5,4 academic values.

the number “1”. Even if Aries is not marked by “by

another data analyzer, neither the result nor theemic 8. ACKNOWEDGEMENT

value changes as long as the consistency is naéuatan

all cases of assigning the numbers to the zodiacs. The authors are sincerely grateful to the individua
o ) and/or agencies whose information has been us#tein

The category of subjects could not be extended
beyond the celebrities to common people to make a 9. REFERENCES
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6.7. Indeterminate Roles of Zodiacs Traits

Each of the zodiac signs has several traits. It was
not possible to see if all the individuals in a zad
sign showed all or some of the traits of the sigiso,
it was not possible to see if any particular tratade
them celebrities.
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