AIREAIRSERT DFFEHEGE 2024 4F 10 H 17 H

S & Mo - EHREREAREOXL, TDESE
HE g

VIR, REFR AT

Report of Laboratory of Biology, 17 October 2024

Quartile values and groups in relation to its multiple definitions
and history

Yutaka Iguchi*
*Laboratory of Biology, Okaya, Japan

DOI: https://doi.org/10.5281/zenodo.13889521

Abstract

Quartiles represent quartile values or quartile groups. Quartile values represent the three values
which divide a population into four equal groups, whereas quartile groups represent the four equal
groups divided by the quartile values. Quartiles are calculated by at least nine definitions (e.g. the 1
to 9 types shown by the R software). Japanese high school students learn to use quartiles based on
the type 6 for a dataset with an odd number and the type 5 for a dataset with an even number.
However, they seem to have few opportunities to learn the history of quantile. Fracnis Galton may
have played an important role in the invention of the idea of quantile.

1. I LC®HIC

ERDOBRETH AL 51 o 72U (quartile) 72723, TAUCITEHEEDERLEDH D,
EROBERCYEFEL -2t 23b 5, WUiEoER GHEOMLT) 2, SRE
TH#EbDL, Excel THILIN 2D TREZDTH S, ZOMEICELTIE, HlzE,
AR ERR ST T8 o TARFEONEFECET 2 Q& Al B&FICk b (I,
2014) . ZOHT, ERET ORI DIER &k 72 BB OFHR, [—F
fRERTH 5| L) OPBEIEE G, CEMEHRIZ, ACREIC—fEg#E L <H 5,

2. AREFTOODUBMDERK & T DD ESK
RIBCHUE CEIES NI EEIC D 0T, BIAE, MTO X5 Rk, (@7 —
2 BloMsH R K 5.

o HHEUH a: 1,5,7, 10, 13, 16, 18, 20, 24
o HEUE b: 1,5, 7, 10, 14, 18, 20, 24
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BRI oW, BRIERZR T, SHPLoTA TR LY, #ERZ TR 2 &,
Ut Lkric 3,

o a1 USAIE e, HURME 13, B3 W AIEL 19
o b 1 EDAIE e, HHIRME 12, 53 EOHIE 19

INHLDT—X%, ety 7 b R @ quantile B3# % i o C, 9 M MUz &
MLTH LS, 22T, £THMFD qBEEzEEY, KB T, b Wizt E
RIHE 5,

X5, fEDREM (measure of location) & LT, HRfEZIF TR L, e vy
(mid-hinge) »FHHEHETI X2 2,

4t O FEMR O PUSMir M % GHEE - Fom T % BIAK
qt<- function(x) {

table<- matrix(as.numeric(NULL), 9, 3)

for (type in 1:9) {
table[type, |<- quantile(x, c(1/4, 1/2, 3/4), type=type)
h

mh<- (table[, 1] + table[, 3])/2
Type<- 1:9

table<- cbind(Type, table, mh)

dimnames(table) <- list(1:9, c("Type", "Q1", "Q2", "Q3", "Midhinge"))

return(round(table, 3))
1
]

T — X ##
a<-c(1, 5, 7, 10, 13, 16, 18, 20, 24)
b<-c(1, 5,7, 10, 14, 18, 20, 24)

## 9 FFHDPUSNIEL, HORfE, e v ##
qt(a)
qt(b)
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K 19 MHEOMN AL, HRfE, FRe vy

gt (a)
Type Q1 62 03 Midhinge
1 7.000 13.0 18.000 12.5
2 7.000 13.0 18.000 12.5
3 5.000 10.0 1&8.000 11.5
4 5.500 11.5 17.500 11.5
5 6.500 13.0 18.500 12.5
6 6.000 13.0 19.000 12.5
7 7.000 13.0 18.000 12.5
8 6.333 13.0 18.6B7 12.5
t"b“BOS?ﬁ 13.0 18.625 12.5
at (h)
Type Q1 Q2 Q3 Midhinge
1 5.000 10 18.000 11.5
2 6.000 12 19.000 12.5
3 5.000 10 18.000 11.5
4 5.000 10 18.000 11.5
5 6.000 12 19.000 12.5
6 5.500 12 19.500 12.5
7 6.500 12 18.500 12.5
g 5.833 12 19.167 12.5
9 5.875 12 19.125 12.5

ZORERDP O, HIROERBFETOMD D, UTDXA FTEHRERINTHE LD
DB,

o BBMEMT—Xa: X476
s BEBET—%b: 4475

BT, bEOE, TEEKCER L ERONEE LTS, Lirdildoesy,
[ —FHEAERTHL] WO HEBT, Zok)IRFHEICAR->TWES,
3. Excel |IZ & 2D D FEEH

Z Excel 2019 1T X % PU4rf7 %% QUARTILE.EXC, QUARTILE.INC, QUARTILE O %-Bi#X
TRDIZFERBLUT DL EBY) TH D, Excel Td, BARIC I > TERPRR L Z LB
5, 7272 L, @ - BEUE O X 5 RGES T IEHE,

% 2. Excel 1T X 2 VUL

QUARTILE.EXC Type 6

Q1 02 03
F# a 6.0 13.0 19.0
1B b 5.5 120 195
QUARTILE.INC
FrolE Type 7
QUARTILE

QL Q2 03
HH a 7.0 13.0 18.0

B b 6.5 120 185




SoehEAETO Y avERIKRTH B, WOPRER, WEIT — X %252 %D
R AVREY 7 PBEY LB THAH I, TNERELT, EREDKD» L, itV
7 P TCHESNMERED XS ICEIHEIN TS, TNEMRT L aRELLTUIL
W,

UM ERIC L o TRANE, YAREED, TREZAHLZHOTRD R o723
DICT2 b, ZORODFREVMETH 5,

4. S RIEIC L > THF oNzT — X DELFR

ZZETIHRRTE WAL, B LS nzT— 2% 4% 035 XYY Of (value)
Thbd, /T, ZTOXICLT4FE EINT —2DEH (group) IR LTI, XF
WY, PSR (quartile group) & FRIXN 2, 4 OERIE, HAGETIE, 1, HF2, F
3, FHAWUDNEEE PRI NG, GsCe LTI, FlziE, #EeiEs (1987) 23z oflch 5,
ZDp 55 MEMEZR 2L, UTD X ) ididicoTw 3,

[V FEMERRZE (355 1 U925, 128.4 + 1.52 mmHg |

ZNHIIRFETD LT Y,  the first, second, third, fourth group & FEIXI, il 21X, Foo
etal. (2003) (X, HEHD Abstract ICLAT D X S ICFRHL T, HEL LT,

“The patients were stratified into quartile groups (Q1 to Q4)”

KEEDOG G, FETRE AL, quartile ARICIUSAE L W IRFOBEWRSTFEST 5 T
EThbBH, HlziX, KEEEEE Oxford Dictionary of English (ODE, Stevenson, 2010) T quartile
DERFIDEHRZ RS &, RO X ITHEIrNLTWE,

“each of four equal groups into which a population can be divided according
to the distribution of values of a particular variable.”

N, 42 onTrsn—"7, oF Y [Whift] 2EBRST 22 Lrbrd,
“HRHEHOERLELT, bWz [MAiE] 23 oTw 5,

“each of the three values of the random variable which divide a population
into quartiles.”

AT LT quartile 2SPUMHFO BER TN T w24 & L Tlk, Kamycheva et al.
2003) 23D %, ZDp.l03 EBER 2 &, UTO XS AiHE oTWn3,

“Vitamin D intake in both genders was divided into 4 quartiles (2.8, 2.8-5.8,
5.9-10.0, 10.0 g/d)”



2% Y, quartiles T quartile groups & L T\ 5,

AR ODE IC b #»> T\ % X 912, quartile DEEJRIZ 7 T VEED [N D—] 72D T,
PUSRIE L D b, PUSMHFOERDIT I A, —MROANICE > TEEA»D Lk, E
Bg, SEgEo T L ECHER & TlE, quartile ZUD MO EKR TSI 1T 3% Ao s,
AS D, FAERM, ®RUICHZ o 72 quartile D HFL, PUSNIEE L W B - 25018
Bd 5,

#25TNHK 7 VA5 2 ik sz [Hke Y4 258 ] (20184 1 H 13 Hi%) <
IZ, quartile 23, FatFOBERIE TN S TUSAE] oEK TR, [
SRE] OEWR TR INL Tz, DB LA, EHOodIELVHIETH B2, XARICK -
TEMNDBRETH 5, USNEICIRS T, —RICHMBEzRTHETHSE [ 7+ v 240
(quantile) ] 121X, N EI T 2E (value) DEM L, T X HicLTHdEl Nz

(group) D _DODERD D 5, FEXREFHALZY, =2 —AZEVEY T 2L, %
DREICEREPLETH 5,

ZD XS I LTESEIINLRHCR LT, BBEEHE (2003) 1%, [ARE#Hk] & v
SHEEZHWTWwWS, HEFET, 20X ) HEIMELDNL TV im e LT, fl xIF,
Yemiru, T. et al. (2010) ® Table 4 IC 1%, Income Quintile class & FH2 LT 3,

FE & LT D quartile DJER %12 121X, Aronson (2001) 23 %322, T DimX DY) D
R—VE 2K T, 7 quartile DERICHNON TS, £ I Tl, XKFEREE Oxford
English Dictionary (OED) D E#EA G I N TWw 5,

“each of any set of values of a variate which divide a frequency distribution
into equal groups, --- also, any one of the groups so produced”

ZZTdH, quartile iICH (value) &Hf (group) DEMDEH 5 L bh 5,

ZITHEN T quartile &) HEEDELAGH L 55, Z D8 the late 19th century 1251
bzl wd ZehoT, BEHEHLOHEBERDOTH S, oI, H5BUEDHZ %D
LCIN—=T531FF %5747 7%, Francis Galton ICX 2D DHDTH D, %I,
AR CH % 7¢ Charles Darwin DEREBICH 725, 7272 L OED %3, quartile & \» 9 HiFE%
<PV 72 D 1% Donald McAlister (1879) TH 5 LBEL T3 Z LM I N T3,

RPEDEFETY, HatE e LTo MOMEOERSPHAEXL T TR, LD L5k
EeZ oERIC, HETRVOTHATIELWVWDDTH D,
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