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AHHOTALIMA

[ins coBpeMeHHBIX YYEHbIX CTAHOBATCA BCE Dosee BaXHbIMU KOMMETEHLMM B 00/1aCTU CTAaTUCTUHECKOW 00paboTKM AaHHbIX.
OueBMIHBIMW NpenMyLLIECTBaMM OTKPLITOrO NporpaMMHoro obecrneyeHus (open-source software) ans cratucTyeckoro aHa-
N13a ABNSIOTCSA JOCTYMHOCTb M MHOTOGYHKUMOHANBHOCTL. Hanbonee WMpoKMMM BO3MOXHOCTSMM cpeay becnnatHbix peLue-
HWW 0BN1afaloT A3bIK NPOrpaMMUPOBaHUS U COOTBETCTBYHOLLIEE NPOrpaMMHOe 0becneyeHune R, AOCTynHOe B BULE MUHUMANK-
CTMYHOO KOHCOJIbHOTO MHTEpdelica MK NOSTHOLEHHOI cpefbl pa3pabotku RStudio/Posit.

MpeanaraeM BalleMy BHUMaHUIO NPaKTUYECKOE PYKOBOACTBO MO CPABHEHMIO ABYX IPYMM C NOMOLLbI0 MHCTPYMEHTOB fi3biKa R
Ha NpuMepe conocTaBneHUs IPHEKTUBHO J03bl, NOYYEHHOW NPY NPOBEAEHWM CTaHLAPTHON KOMMbLIOTEPHOM W HU3KOLL03HOM
KoMnbtoTepHoi ToMorpadum npu COVID-19, B KoTopoM KpaTKo 0600LLeHbl TeopeTuyecKue noaxoabl K 0bpaboTke MeanUMH-
CKUX [aHHbIX, @ TaKXKe PEKOMEHAALMM MO KOPPEKTHOWM (opMyMPOBKe 3aAay UCCef0BaHWA U BbIBopa ONTMMAasbHbIX METO-
A0B CTaTUCTUYECKOr0 aHann3a.

OcHoBHas 3ajja4a NPaKTMYECKOro PYKOBOACTBA — MO3HAKOMUTb unTaTens ¢ uHTepdencom Posit 1 6a30BbIM hyHKLMOHANOM
A3blka R Ha MpaKTMYecKoM NpuMepe peLLeHns peanbHOW MedUUMHCKOW 3ajauu. [lpeficTaBneHHbI MaTepuan MoXeT bbiTb
noseseH Ha Ha4yaslbHOM 3Tarne 0CBOEHUS CTaTUCTMYECKOr0 aHaik3a C MOMOLLb0 MHCTPYMEHTOB A3biKa R.

Knwouesble cnoea: R; RStudio; Posit; ctaTuctudeckuii aHanms; MeauUMHCKUE AaHHbIE; MPAKTUYECKOE PYKOBOACTEBO.
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Hypothesis testing using R
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! Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation
2 Bauman Moscow State Technical University, Moscow, Russian Federation
3 The First Sechenov Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

Competencies in statistical data processing are becoming increasingly important for modern scientists. The apparent
advantages of open-source software for statistical analysis are its accessibility and adaptability. The programming language
and the corresponding software R, available as a minimalistic console interface or a complete development environment
RStudio/Posit, have the widest possibilities among free solutions.

We present a practical guide for comparing two groups using the software R. This study compares the effective doses of
standard computed tomography with low-dose computed tomography for COVID-19 patients. The practical guide summarizes
theoretical approaches to medical data processing and recommendations for correctly formulating research tasks and selecting
optimal statistical analysis methods.

The main goal of the practical guide is to introduce the reader to the Posit interface and the basic functionality of the R language
by using a practical example of treating a real medical problem. The presented material can be useful as an introduction to
statistical analysis using the programming language R.

Keywords: medical data, Posit, R, RStudio, statistical analysis, tutorial
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X IARE KR U, g8tk B dE A B 0 RE D BRSBTS U o A 1 T TR
{4 (open—source software) HJRHEALHAZ T MM LZIhRetE. R FAIMIRIT R,
RIE & MAH R KA TN, AN — NGRS & R asE N — 22 a & K5
RStudio/Posits

BATRME— O HRE 5 TR AR se i8R, LACOVID- 19/ bR E B 11T S ML =
FE R AL TR & PR ok O 2 8 ) RO 2 LSO o AN T T B b S &6 1 5 2 B0 A B ) B
7%, VLROEMH e B AL B bR AR R R S i ik R

A TR A I 322 H B I — N AR TS R 2 a8 SEBR G 1 [R) 52 1 ZAPos 1t AR
B WA . i AR EHER BIRE 5 T R ERZ I MAI6ER B T DU 254t

XKEA: R; RStudio; Posit; Sibartr: BE2FEdE; sEHFM.
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&

1T U Ab PR IE AR O IR R 22 K B — T
BEHRE. 19834F, i N BEHME MRS 1
HAM S (Aot PR MrHEEZE) Mgt
BRGEAG IS — R 7k CEAEUEE, TR )
BEts 71 . LR AT RE 08 B iR 25 44 1
Gt ZEs44EY (New England Journal
of Medicine) MI760RFIF R AN =02
. MEREIER, BlEERmIE T X A
S TR RRME. 20144, (GEEHESRS M
&) (Journal of  American  Medical
Association) EAW | — RIFEMTIY, GFN
I PR = AR R T 0 i VA SCEEN . W4,
] DA BN T IO BN IR 1 S, AN s
TR T (2], T HIEW MIEFE S
PR EE 7L (3] . BbAh, RTEEYEZEVRH
fE G 7L VEANE B R AP 1 4t
M /7%, Statistical Analysis Methods in
Biomedical Research) [4]/2&T-20194F K.
SR, BRI B stk it, Eds oty
TR SRR B A AR PR A

BT R E WU G vE o B 84 A w Ik FE AR 1
AR PR S, IR (open—source
software) [FJRHEARHA 2 A] A1 2 Dhag (5] .
TEAR AR T Zd, RIES FAH S8 KA AT
AL6], AfERN—AS T G (7] 8 E RN —
MNELE R HT KA ERS tudio/Posit [8] .

A SCEE ) H BRI — AN R B S R 2 ()T
SEBR - A S A HRIE 5 W EARERAE: LR
FHAECOVID-19 AR HE L i AL Z 434 (CD)
FUEF) = BB il Z 334 (LDCT) M [a]4E 52 A 2L
F . 1Z%AT S5 BB SE PEAE T I I 4 B 2 25 1)
9] (BB E S E AW miio]) ,
DA S BRI AE T LDCT B i) JF g [ 11 ] Al il R IE
BI[12, 13]ME 2.

TEFATE T AT, 75 EIEE — L AP B

Do) R A3 1 43+ b ) T 380 % 4R
TR RS T R A . R4
Healet, TRRBE (H) BIRRIMT: “KHY
TEENNER” . EXDITH, XEREE
COVID- 19 ARE B TS ALIB Z 4% (CT) A
70 B HL i B 2434 (LDCT) M TR 42 32 B A %5
BT TR B iE i, XIS IH R A
f: “CTHILDCT (4R i B fz 2 A 211 ” .
WELE BB (H) o H Z&H M
Bt EAINIZeMEHRFRI. EXAEF 4,
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PACIR R #: “FECTHILDCTHY, COVID-19 %
HHABFEE RIS RB U ER .

95 TH 5 R TG AR R B 1) 4 R R BT
pfH (p—value) , RIEiRHUIEZH MR . XA
ERTCARE I R “aniRIRAT 2 IR E B S8
EATHERE, IBAEL00BHIZE T, AT
plERIBEREE” o B, %FF0. 030 pfE, FAIE
AiH,, ERH,, FFHAE%MZE FIRE R —4
Tk B3 B AT AL FR AT AR 2 1B AR 7D,
BT s - ShER, [ERZHEIAAE TN, REU
D FAE R0, 05/ pfE [14] . [IFXAMI T, #HEE
0. 053 Fit, *FT°0. 03MIpfE, FATAT LA
RS A P RREA R AR .

PR B ) 4B

X TR G5 B BEAT GEvH o BT O 5 VR R B T
AR A PE R . BUdE 4 e B AR A E T
HyEe, @ EEAERIA — AR E RN 5
2. Flin, MECTHIfEN RiE, A=, 2
PEBHE o BB RR G KBS R T — R e R
o i, ERE R ELCT A 2R 0-42% 11— 251

TEAT RS, B TRFFC I R Bk s, B2
BB S MR ()« “HdE R ES
AR o IEASIIAR 2 GE it 2R AT R f B A P R
2o IEBDAALHE B HREERNHEF,
By MRE L EERD AT 1RO B ) At B A R AE
HRMIER A« IESD A HHASEIIR,
RIS I AR UE 22 o 1K — (A — R AR L6
RN W RPN I S

B —Fh 7 R I IE AR AT 5% — A
T2 VYT B A e 7 R . [RIBE, X. Romao%%
N L15]5%F 33t 2R v 34T 1 Eb e A AT TR 9 £
PER AR T i R T R . AR,
TV B ECR T BT 7 R A S (16] . &%
B2 K ] 2 ] 7R BB 3 I~ oK R U RAG 56 A B
J - BR R [17] .

BRI TR R B AR

CERAI 551 49 BT )7 P12 1 1 OB e
PSR WAL, LRI
BN R I, TR R R I
LDCT I R 17— A 3K E1 A
Ao HTLEIFR 7502 F R IG5 HIL. 4
TTTIRTEL PR HR T ISR 7

A TR, SR T RAFER, BNCTR
LDCTHCHR A 7] — i ) ELE SR A0 WXt LK
LA M. BURRHER T S B iE & T
T IE& AL

I JAMA guide to statistics and methods[HL TV, Pill /573 : https://jamanetwork. com/collections/44042/ jama—

guide—to—-statistics—and-methods,

P EESG HETRE]. Gt —A%m ., 57 https://medstatistic. ru/statistics/statistics3. html.

Statistics online——checks assumptions, interprets results C(https://www.statskingdom. com/) ; EZ¥%it.

et tr TR ERE (https://medstatistic. ru/calculators/calcchoice. html) .

DOl https://doiorg/1017816/DD121368



https://doi.org/10.17816/DD

EDITORIALS

L

AT e TREAT L (hleA4. 2.2, https://
cloud. r-project. org/) MPosit 1l (A
353, https://posit.co/download/rstudio-
desktop/, BIH ANRStudio) , MA#ATS it
Hr o
1. PositHJZEAF I A] A NEEH| 4G (console) « Fh

1 (enviromment) FINCHETHEZE (files) (ED .
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f§ifFile-Import DatasetiZINi S A\EIE.
BATSENT — & CTHLDCT A B0 & $4E 1
Excel B TR #% .

SNE, BFRAmERES. 48 “data”
PR HELE SR S (K2) o [, — AN
O I g U R S A w1 €l s
FIRF . MBI REHHBINAEXE, RPEL
WHIAH Ay %N “Effective  Dose (CT) 7 Fl
“ Effective Dose (LDCT) ” . fEF4 i fdi

PRBEMSCATAE BE AR A X 4K

B2, SAIEERIPosit Al fEF % LA EREAHBLT — Mgk 7 BEESNE D, £4 LSRR ER
T %)% (variables) FI{T#L (obs., RKHIEERobservations——WEHFEL .
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BT AT SCVRRE Y M Pos it R AT IE BARRZ R, e HIESL EMKRIRT, 4

RN N “values” (&4) .

N Tt D TARR I, EATEE RS 2. A T RE MR BHE N IES D /A, @i
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B, i (E5) .
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