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[ Abstract] Proportion and rate have multiple and overlapping meanings, which blur their
concepts. Based on the existence of the states and the occurrence of the events and their measuring
process, we first put forward the concept of "cumulative number of states in point time". Considering
the general meaning of "rate" in mathematics and the units of the elements in indexes, this paper
puts forward the concept of "the change of cumulative number of states in point time", which is
equal to the commonly acknowledged concept "number of incident event within observation period"”
or "absolute rate", and further constructs relative rate and proportion. Proportions can be classified
into three types: time-point (or rate-type) constitutional proportion, time-period incidence
proportion and their synthesis, time-period constitutional proportion. The essential difference
between relative rate and time-period proportions is whether the observation period is regarded as
a one-unit-length fixed period which would be further moved to the description of the indexes.
Furthermore, the sources populations of relative rate and proportions are exclusively those at the
beginning of the observation period. Thus, we established a unified identification route about ratios,
proportions, and rates, the basic indicators of categorical data in populations. These are applicable
to both fixed and dynamic populations. The paper aims to clarify the connotation of the indexes and
the feasible understanding route and provide some reference for the population researchers.

[ Key words ] Event; Proportion; Rate; Time-point; Time-period

Fund programs: National Natural Science Foundation of China (81373065,81773490, 82173582)

DOI: 10.3760/cma.j.cn112338-20210412-00307

Wi BE 2021-04-12 AXE JTE

SIARI: WK, RH Y, WY, A IR M TR R R BR LR ], TR AR RAT N 2 % Ak, 2022, 43(1):
105-111. DOI: 10.3760/cma.j.cn112338-20210412-00307.

Li YX, Mu YT, Huang ZY,et al. Proportion and rate: connotation and understanding route[J]. Chin J Epidemiol, 2022,
43(1):105-111. DOI: 10.3760/cma.j.cn112338-20210412-00307.




- 106 - FPAERA TR A ZR R 2022 4E 1 H %5 43 %5 1 ] Chin J Epidemiol, January 2022, Vol. 43, No. 1

NAETAT I S5 2 T 58 AR 0 R AR SR 25 A
SR A 23 A B DAL 4 R A e A 5
M A I BB, BR T SRR T R 50 B At
Hb, SHAMB AR G T N D2 OISR
5o NREPTRHTE AP 2R 208, Hoh Jr 2R %R
THIR ST TR LI E] g SRl A =585 RSB
HORPENRE b, th I i 3 A B SR B AN
ESESIPERIR £ R N 5 RS S =3P
KAGPMA R . X B ARSI BT A , 32 24 iy
B RBO G5 BRI S i R T A 2 0 B

B AN A VI IE SO T ESFIE TN

LA L 9] ) ARE & s Bl 28 T 3 N ARy
LECOUVEFAR) , F R B 2 0 JCHT 4 20 (1 5
G EIE . )T IR RPN U R T
BN AR . o 15" X0y, AT
“HETRY A SCRR T PR 3 S B AN E
LA R Z R, A R0 B 40T AH ) 5
A A E T L S SRR A
“RE A, TR BT TR T SR, X T L) A AR
B XRFIR AR R 6] AR5 bR Z B A AR

YL 44 FR“proportion” /AT 2 Rl SC 44
R R (D AL 5 sz 2z, o SCR A ke, 0 B
/b 3PP PR 47 ¢ constitution ratio, proportion
il proportional ratio. ANISSEMES #4410, FLF L HH5
2 S R T S AR Z BT B L AR Y
bk b A R R “proportion” A 7 S, 40 (B
A B B RO AR R R R R
A5 S22 B e D A A XU R 3, S
NE A R AFRIYIR BT LA
AR, 58 H R TR REHE IR 2 1Y A7 1
AR & A 2 1) L2200

e Ak, R T 4R 3R A2 AR (rates of
change, R) i =50 DLz e 9 A o [ A AR
W) Bl —A2 4 () 922 A & (Ay) 5 55 — 4>
At () YRGB (M) Z 8, WWAR(1) . XAE
E SUIRRTIB BR 2 1627 4R FE H Y < 220 (=407
B, B WA BB,

R = AylAx (1)

CERTIE AE ARV P RO TR ) &
1693 4E L [F] K3 FZIRTESE - i B P LAY 2 — 5k
F i e A 1825 AR Y [F LRI e T A AW « BT
252 B9 “ Intensity of Mortality”"" . BTy Al L&
IR AR R A R AT A B SR B, o0 T LU
] AH DG B TE G Y i, PR R 1 48 br o 48— 1Y £ 3B

Ao EAREFO R AL R b BRI - 122K
T 1838 4F 5 LA “FE T HE %2 (probability of dying) " il
“BET- % (rate of mortality)” B 1l X 73 1 XU AT
PRS2 SCH BRI T 48 22 A T T ik 5 0
T T A ME A A IS R A RN AR TS AE
HEZE,

25 b, LA RN AR A 22 6T A2 SR S RO T
HME S ROMERAPE . A SO F 4 19 e A= FRZS
MFAALE A, ST — S &, JF 5 T80 b
AT — B SC, AT LR R AR R AR
ST AR BRER

TP SRR ) —— A AR RS Y
FHE

FEF Y AR B PSS [RLARZS (A TS AR 25
] A RS ) B AR A b AR 3 s R A R )
(4 5 SRS 2 i e 2 — S A I T 32 (g 48)
A AT ATIN , X R F Tz B Y
SR, ELAT I 1) SRR B4R 5 TR A e — TR A
— B I TA] N Rp 2, IR IR IR AL T m v Bk
A E RS A GRS T B R, R s A
— RN ST B RIS R . R X F
(9 A AR R A SR RS A AE A RE L IE 3
it NFE TSR BORM S AR 7

i, Ge it E TR R A A WA AR
[) et -

1R AR N —ARIR A L0 0 ( Fsk (0
BRAGAE T BEA LA BCE T4 LD ORI R HE SR
Z/00 X R ER (R ) 2k e &
RARFE, HATBRA B OV 2 AL . Bk
[F) 8L 1) S5 BT T 1 e I S R AR R S 2 i
AR BPIRZSFFAE , S0 K R (1)

FE s TR 5 R b S O
BT SRR R AR A B 77 18 K O Bt

2. A T DAL S T A, BLAE T A
FRIEZ /7 X — (Al BT R T A
TE AT (ol T ) B4 S 1 R e A 5 RS T e A 4
Je, HHOR AR IR T o AR XA R K T AT
AE K A= (a5 TR ) L 1o R e A B LS e A R e A
Je B H FASAE T 1A R kR R R — SR A
RAA LR TRENE , 9 B A A R P A (18T 1)



PRI 2022 4F 1 ASS 43 4855 1 ] Chin J Epidemiol, January 2022, Vol. 43, No. 1 - 107 -

W, 2 HOCHE R 1 D—D* Rk 72, W R
XF 2 A D S A i A IR S AR X0 T IR Y
R A0 BRI L T e A3 g i () (CHn il a2 8 ) 52
D& A IF S i I £ (D*), DX i T i
PR TT3 )t

H B AT D, DA kS A AR R R SRR R
O A R A8 Je RS A BT IR, T 24 iy
I (IO TR BE ) R RS AT W o 2 A i B s
FF—— AR R B 2 Y X — % LA A
N b 2 AR 2, BV m50IR 254 (number of states
in point time, i 5 A s,, BLA 5] ) TT 52 B >4 77 A
HITEIE o A B i — B 0 i) i A RS, B Sy
AR ZS BFE(cumulative number of states in period
time, ] 5 N Sy, AN ) o

MEA Jy J8%E A TR S, BIVEE R B S R
A A XS AH S I A B A AS [RAR AR g DU
RIS R B R AR XN TR AR
H, A % AR A R BRI A2 S R3S R TR
B2, PR R 7 A A AR Fe RS R AR A
15 (the change cumulative number of states , ] 5 A
As/Av, B I/ RD) ™ HAR RO B 254 Tt (7
ANASTR] i 5] ) A A i R A R AR A
bt o XM AH X TR AT 2 S O TP R S
30 = R AR, AN U P R AR e B
R R LS S PN R T R 8 T AR Y
Ty IR TP R NS5

DL b B SR S 1 i RS I RS R AL
S H A A OO BT R A 80 B A& i) DR ES
BORAT Py S BB 5 B AR AR 5 ISR S R AR
A B AR KA IR ARSI N R AR AFIE , 1)
2 SRR SOIRAS BB 22 M A Y T
SR R AR, S R ) LB A 1
el YFEAT IR RV T, ani 518
R, D s R AR B A A B N ASCRES BRI AR R
LA AR BN SR S . e, AR

BhR I B — T ORI b

= RIS R AR

WA — B AR AL © R AR ATE W
SN T RER AL A M. TR A , i
WFFE R H AR Sk S, IF SN ek 5 3
A U A5

B SCPATT AR (F5 BRSO H BB HES )
FEVETRT FLER (181 2) so, 2 2R W6 I 6 o, Fll e, o3
I Ry WL RN 5 A D WS, 0 Av=t =15,

Wt W S 5 AR K s, g o I T R AR S
(E b T R A AR Je IR 28 YA TR R BUEL s
N 1 B ROWEENRE N 5 A BRI AR 7S R AR
B Bl n, = x, + 505 An, 5 L A A I3 T AY
PAAEASEL 5 As, 55 4 A A I A 18 0 9 A A A
Horbots h BLAAT RS T R A2 b
PR e i YA A HAT B — RS A AR BB A2
At o5 AR YA A i B A4 3 AR B Ee i P
Oy HE— I i HAT HE— RS AR o A A O A
(0 L] 5 PO IH R R A L 5 Py o B30T R AR
& B FORIR AR LB

‘¢ At 't

2 BPALEAEEEI] (A) 1 2 A RO
RS R

TEMLE I 1 (1) B9 50 A v, , 225 — AW
W (A0, FF R A IR 5 ) IRZS R A2 i
i (As) , ]I GRS A5 (2o 50 IR R A s, N
WREE SN ZE R (o I6F 50 PR FRARE s, BEAT AR, LD

b5 _ s =%
At At

1M BID A 08 4 S ) WL 0 A e A R %)
# (absolute rate) , B 7R WA 2T FR SRS B2
U 22 S5SNI B I YOG 28 o i an, 45 H OB Y
SEEIR I T il 98 T ) 38 2 i 1911 % 300 451, S35 i B
35 191 N SR ZR VL 5 () B O B8] (s, ), 28 T — K [i]
(Ae) 19 SR 1T 35 3 17 OULER 128 13 (e,) 114 300 1]
(s,) o PRI, H 7 S 30 4 s (9 50 e — R A TR I
S5 K KT U I R 0 e R ) R ARz 2= 5L
ZIK ML

FEXTIREE IR A (1) B A2 EB K g 1T 55, A
Gy B x AETE A R A W FTREE , P AR A
A B AR RS BB A8 Ak B (As/AL) o 475
BRG] (Ac) 0 A RS HU s, AT B 7
SREEI AR ARAS B o B A5 AR 2 R, 72T
Zo— AW, BB WA N A S e 4
AN T (s Ar) , N5 As/Ae B BN AH [R] 177 52 20
ALHE . H AT A

(2)




- 108 - AR TSR

2022 4E1 HEE 43 5 1] Chin) Epidemiol, January 2022, Vol. 43, No. 1

As Sy Sgt+As s,
VATV 3)

SHE B R 25 BB o UL B S 2 SR A 2
{0300 3 48 0 TS 01 PR T IR 5, 2R U0
2 IR 2 SRR B K 2 1, s I A
IR 75 BB TS R 75 RO A
R K 2 I

T T 00, B SRS SRR 2oy 1 41
FF 52 R 25 SRR 7 i I SRS SRR B
(3494 /AR 22 BE T+ 4R S A
BN | LA LS00 AR BT TR 30
S AR, R AR RS A 2

DU L8 5 3 5 s 1

LRSI T 6 S SRR A 2SR i
SR - R 1 AR AT 582 B e U
B TR ST 1 R LU T — 4
R LT AT DL 3RS

1. T 500 o -5 A - A 5 51 4
SR, iy bR T A I A Cl g,) W
R (O T 2 50) SRR (535E L ny) B[RV A A4

[7 2L 37 (7 ) ,ﬁﬁizﬁttﬁﬂ(%)%iéﬂ,ﬁxﬁ

FELO, 1], A7 I SRR Ny 3 e (S BR E E 43 L
1) o WAHSCHOB SR iR X 2R L i), B 4
PR R S S B i R L BRI, AR S
K [a]—if SRS R SR AR SRR 2 L, i SCR I i
A Al (time-point constitutional proportion, P,) , Bl ;

P, = o =Si (4)

Sg txy Ny
LE 3 U WS VS SRUUL ¢ P
g —FRREERAE S, o SO EE 51 20% BT
BEAT IR AL IR, 28 YCIA AL 40 100 1] (An, ) B 4] £
AR, TR A2 20 01 (As ) BAMY B, WA S,
AT K 3 L 91 i 44 Sy SR AL I L 151 (I‘ate-type

constitutional proportion) .

_ D

" Ang,

I 1 AR AR A S 4 T, Al A=l 4

so A g BRI 2 40 Ry 220K 8 25 BT 8 3K e R 114 S it
R CEF5 4 O B IR T 2 25 A, , B BTEG I As, A
AR B CREAG ) 5 5000 5 Y A A
¥ 52 e, TAn, b O 8D & p R R 4L
(ny = X An,), X As, R C I 1) BA R RS
AR ELZ Fl (s) = X Asy) o PRI, B s 44 B G 151)

(5)

SR 220 T ] R 2R S MR ) 224 R
RN B 2a e (813), LA 6.

An,,
i
Al
0 Y
an, °
‘—Asozﬂ*

w,
‘—Asoz—i-'

an,|
TE 0o AR AR ARE 55 (R BT BA B — RS RA
AL As o, 1 A, 70 TR ER § I 0 K AT 98] A KR B AT 5 —
IS4
B3 i i b i) 5 S AR JI A1 9 OC -

S Zhs
ny,  XAngy

2. IS A SRy 75 TS A AR A S AR Y
A0 1 R WL S kS i AR A B I L 3558 T 8 A
—— A B =4 & A= HE A5l (incidence proportion , IP) 1)
BEg B AE OGBS v, WL SR 4 R A S I N R
(xo) , Zo0d — A E BOWLEE (Ar) VLS A5, 3 )

%%ﬁ%%ﬁ%%%(%)ﬁx(Zﬁo B
_ As/ At

K] vy S SR 1 () 1O 50 T TRE R, 9 45
W R S 91« B TP LIS 2 4 T ( As/A)
S A AR () 2R AT AT K

0

(6)

P (7)

_ As/At 1 XE: Aslx, (8)

X At x, At

i bR U TP A B A BN S 1/ ] . e
2T LB IR AS RS Ak (As/Ar) f7 ULEE I
{5 5 BN TE R () Z FE BB R 4 ME . X a2y
RGN TR ES

1P

A
AP = 2 (9)
Xo
. A -
%9 1P == (A= 1,8 U — A (10)

F AT UL, TP B 585 WL 3] (A ) R A 61 52 B9
— AW (4 Ar=1) , # At X IP=1XIP = IP, )\ Tfij
B A1 DA g 2 sl Dhisd , Ae & E TR
A7, B2 8 A By 43 B A 2 A X9 By 22, I



PRI 2022 4F 1 ASS 43 4855 1 ] Chin J Epidemiol, January 2022, Vol. 43, No. 1 - 109 -

17 BRAE IP FE bR ik rf o IR, TP AL 2552 AU
I (Ar) 2[5 E G (A= DB B P, RIAT
HTA A=1,8 Ae x IP 153§ (A) AL T8 (x)
ZH BUEAELO, 1]5 IR, 1P RTK 100%.

3. YT AG SRR I S R - IHDDIR 2 K
SIS OIS B WL 28 0 BGR RUIR S SRR
Bz 2msRa (A3) o BEA — A 1Y I Y]
AR BAARIENTE (n, ), T AL Py SRS 8 R
TN T B L 1] iy 24 A B 300 4 B L 491 (time—period
constitutional proportion, P,), W/AZ 11,

5 B IPZEAL, FIREH, HOWEE (4 A=1) 4%
Y Qe ZVANPIE R (=R IO B S G UR/AEY
12f113,

So A
p, =AL AL (11)
nu
As + s
ALX P, = 0 (12)
As+so/\ L AT
P, = (&A= 1,5 SCh— ) (13)

nu

AKX TR 0, JEAT 27 W T &
PR, A WL 0TS oRe R X 23D B Tk A A

AR Ef AN 2R — A LS IR A B, L
HKIEAHEn, =ny — sy + 5o = g, Bln, N K ng, FI,
IR A3 AT RAR R

_ As+s, As+s,

P = = (14)

(% ar= 1,5 O — P WEH)

H e AT UL b TSR AT BRI 75, 24 9 S ik 0
JryFS 55 I T A R A 22 ] 4 5 2R I JR T B AR AT
38R 2 I A9 AR O S R E AR S
NBE) R I A I3 8Os L9 P i 5 B
Z 1A 5 AT R Joy B 5 B AR TR Y S 2R o INHIBI A A
FAT I A 8 L 1IN S 5 A L B 2 o

T [ E B CA 207 MBhZs A\

Stk rb , NI A7 L B I [8] 30 25728 1R A9
AiE, sy B 5 WFFE L LB 5y B B R A5 TE Tk
DR BT A AR 2 3 B — A [T 2 B3] (Ae) 2R AT
WLEE A PR T WL 301 B e i N2 RS ) RIDAF A
ARSI o

WL R, AAE P A A AR —
AT A2 ARSI, 33 Ay [ 5 A sl sl 25 AR v R
B S RO F R 2 SRl . DRI, [ 5 BA S (A7
KA ) s Sh A N AT B o A ] (Ae) 20

3R A EBE R LA Ae, R 5 i T I EE ) 4 OGP A
I, R0AL = X Ave FHIE, AT 2 B E IR IE T H AR D
W IR bR . SEBrD AT IR SR fr) 3 2R
EEHARIIR , LATF 3 204 T B3 .

e LU AR, IR AER SRR (K 4) .
Arky BOEEH s Ae, kg 56 i S TE SR @ WLEE , i
SOLEEI Ar 40 43T, B Ar = Y Ae, 5 1R 5 i AT
TE WSS N R DI ER s pe oA 265 1 T 5E AT Y
NHELEE NS 5000, 0 55 0 A 18] 2 W5 1A 451 5 %A
PRH s o, R 5 0 A 1] OLE U A 05 A R0 o TR A 1
B As, 2R 5 A [T MRS R i .

At, !

i+l

B4 [EEBAS 207 5 i A A (Ar) e
KRB
1. IS 3] 1P 25 X 285 A WS T ) B SN R o
(x0) » FEVLEE I (Ar,) A B0 B — MR BEAT LS, L
KT (1) BB R DL A /2 A3, RS AR
ZPTRIIEE NI pr,, TR

LA, L,
pt; = (xol - l[)Ati + %= (xol - EL)At[ (15)

. X
e T ( _ é)mmmb%z%a@ﬁm&%z

S B * li S P Y vanli
B, Bl g, = 2 - 7° Z M8 LR EE B2 i

I# € WS (Ar ) IP A -

1 As;

IP; = — X — (16)
A X
AS! Y Ve

IP, = — (4 At — W) (17)
Xo;

21T AL T Kaplan-Meier o 3 £ R 24 2 1)
LR

2. BF =4 & A= % (incident rate, IR) : 2y 30
16, TR A AR BT AP g, A, 255 i [
TE WIS A v T ST Rk NS 7, 5N, DA
liySis e 3|1 g i R e o S I B SR E DO
K (relative rate) , BV : 55 i WL E W A AT 20 5 TN
BEEL (o) 20— E MBI (A ) J5 L 2 A A
FRRABN AR (As) o I, B EE (Ar)



< 110 - AR TSR

2022 4E1 HEE 43 5 1] Chin) Epidemiol, January 2022, Vol. 43, No. 1

WS PR E A e BB 2 AL Ty As = T As,, T
WG NI A XAty — 3 Z 1 (A Y520 24K
BAEREAR IR 1 73 B ——Ar, Z ) H)

2 As, A
R=—"1-_=2 (18)
Taght, Mgl

XL g, SR A 2, 585 i SR A A R
BENBEE (CF R AR BBy sgm ), S AT 0 ]
g X At AT S XS] 5 PRI IR 1 AT 7 A
“UBFET . BEAR IR FUREE ORI — PR IR
B R 3R P bn oA B R R A B3 2R 00k}
FRE L RS A F 2 OR S, In—AFE N AR
BB A 20, R s HL 1 Al )2

3. IR R HE A - DLERS A B b 4 ARG
P BAB) R 5], 565 0 A W05 N 1 ) g L 451 s ) I
AT R 3R B 30T 19 Je 8 5 e g A B
ZARPR TR A IS A — AR LA B
—RAMIHER, SGXHES AR A(E . R
B L A5 K By 1 AR 5 8 nT BN [ 1) A 3y
BASACFRAE , B A AR S el i B o &=
A AR ARSI TR

F I, AT E R T NTERF 5T 0 2 PR 4
Fr—— LA R 0 G — U B 2 (181 5) < 2 4a xR
g HOR IR HEA T 5 18] 43 B T st B4 Ak Ry
IR, 5 IR W WS B Ry — A~ 27 I RS 67 B R 4k
RIP, W IPFIP, 35 L5 U A L e (Py) o

ST

AR SC PR S8 25 1 1 A FDIR 25 A A7 A R L)
R e T B RO G — SRR ——IR
B AP T B RSB B SRS B
MRS, fie e 2 B0 RN H A9 L A 24,

MR HR AR D T, 5 5 A

NSRRI T, B TR BB 0800
S [0 By (g R AR A 25 iR 2 i 7 o R AR
AN, B SO E S O A A R R
o IR ZS BB A R0 T L ) DRI A S P
BHTHECRA RERARRAE . X3 F ORoR) A4
0 o R R A A e R A (D 0 s AR S AP A
e BRAR AHE PR VORHE bR CHE . b it , A SO
T I LRSS ORI SORES SRR BOE TG T
RO G — FO LR RS, DA Ay B AR R T AL A0S g
PREGIFICBEE T IR HERE

FEAR AR HH A A A Ip IR 2 R B A2 fk
i (BT« /g ) ) Bl b, DI 1) 1 BE AR 7R T
AP 2P e A RO T R S A T e P e A s
JITAE T AR Je IR S BT, BV KRS SRR
AR A S TR WS S R A 40
o X AR R AN o SRR R A T R
G (A) BRI T B2 H Bl T A R A TR 2R
5], B Ar 2 A5 WA A — A AL I 1 [ 5E 8
IR THEAR PSS B I o TTIR i (i 22 0L
P 1) 74 5 00 ) PR A0 A, R A5OAE) ol b A97) (TR S 6
TR RS G 51 ) T A0 A W A e AR R 28572 e
) RBUE A A O R, AR A 5 IR JE e iy 37
FR 8 S TEARTS R T BCRE Rl I I A5OAE) kg b 9] 5
9 5 Az OB — R BT I S0 R G L B A R . 3K
Foft 3 A 1 AR M A A 22 Sl 2 HE | 18T BAB R S5C P BA
G HRBRSEFREAG TTo RT L, BN Y B A
SRV S ER WA T R A,
G R GE TR RAT 36 AT Y 22 591 5 Tl g A LE
AR B LI AR A BB 3k A Ta] i

HAAE IR ASSHRGE)  WAIERONSE 26451
L (ratio)?
(it gob e S _ ZA% Ty SR SRTERILG, S04,
sG] xts, | 2An, IR 204 384 1 0 35 KRB o 4 B
Eepil(proportion) (— (B A LLfi]  As. Teipfy Im8IRIZE—AN2E IR Y B 2 L g
Xﬁgﬁfﬂ%ﬁ%}@) X, CRBERIIR, %A XU
IR VA
(30 g 1 L 1 Asts, Fopfy L2020 RFAE G
ﬁ%%%% I;Zflg;m: : P CRZS+ A )
IR VA
As S 1 S e e
A e 5 As s H R =1 H
(R 2 0 - b o
H(rate) CRUERIMLR, %)
(A% s Uit HETT20204F FEE KRR
X AL CREFRIIIR, R/

T AR R SISO s L B BE ST I, AN PEBA
BS5 ABEREAI L LR



HAE AT A AR 2022 4F

21 A543 455 1 Chin J Epidemiol, January 2022, Vol. 43, No. 1 < 111

K520 7] T i o

N HE S5 W00 R 48 B 2 1 R B o i AR X2
W g DR T . T St A0 9 VR 0 T A R A SR
HERRME A Gy PRI, XA IR R i 1 L 28 0 M 4
ITﬁXEu%“uHHJA%E’Wr’% FotE . i, XHE4R

ARG TR o A PR TR 200 2 —E & AF, WA
Eﬁé’]h,uf IR e BEALYE R 54 s 2 BTl

THEEGE 2L TR PRI TR AR 0 B, 2R
X HEPR A T 7 R AR AR IR 2 —

NRERZAEPRBING T b, 7075 0 BRI A
X IV K 2R I hy R 5 ORI, I S R I (51
IR ANKE G = BETARC L, 755 kI

Lb 51 FIAF AT 258 9 A IR 34 48— TS R AN
o PRl R R 35 N Bl 2 7 A S 51 5 )
) 2 H: ,T\ﬁﬁ%ﬂﬂﬁﬁxﬁzﬁzukﬁiéﬁiﬁ*ﬁﬁﬁﬁk
Hﬂ‘ééJﬁ,EIL il 22 A5 7 AT A R ff 1 A
T il ,Eiéﬁéﬁfr%ﬁﬂfrﬁiﬁﬁ(ﬁnﬂfﬁ
I ) IR R TR AR B9 1T N K AT REAE
—AE PN YA ) By B R A R R TR, 1K 3l
I R R TR T AR AR A R 161 - B B B X
FEALT o SEBR b iR A E S HE DTk 0
,TJ\HT % D AR AR R o Bk RS S ARER 5T
LA O 1 Bl 3 AU R N VB R A T
AR (AR 18F119)7,

B MAEAR R BT ) -
AR Z T D3 A SRR e 1 4
TR BRI AR -
AR Z T 1A B LEE N AR

L5 BT AR SCES B NRE N U IR
THCE LI X S AR SR A
A, AR SO A SR R
PRS0 N, ST 58— 1Y B T JQJ;&T TR
PRFUNBER 3 Tt P K (1 2 BAS sl gh 25 AR
ARSCETEMIRHE AR S, IO T I A E R 44
PR ALBENTEITTE TARE S5, WA SO By R
JE RIS (B E 20 N HA R (LB B35 3L
FlEsR  FrAfEE A WICR AR R
EERBRAER 2R OPR BT PORME I G0 RS R F R
G R GEAT 18 S BOR S s BRIH AMBEAS 1B S I
YA TR B SR

2 % X W
(11 806, BURRATIG S Jr i 50 )EFJ[M] Jert A s ERR
i AR A A wm 19
Zeng G. Modern epidemiology methods and applications

[M]. Beijing: Beijing Medical University, Chinese Union
Medical University Press, 1994.

(SUSIS Y R (19)

(2]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]

[25]

[26]

[27]

TR, B AT, ST R A3 A B8 AR AR [T,
TAS T, 1995, 12(4):56-57.

Wang RT, Luo FJ, Yan L. Rethinking diseases' distribution
measuring indexes[J]. Chin ] Health Statist, 1995, 12(4):

56-57.
%(ﬁ)ﬂ'g%?, Wi . TAGe it M. b at: 5 55 20F A,

Zhao NQ, Chen F. Health statistics[M]. Beijing: Higher
Education Press, 2008. )
iiﬁéé%b%%% BEFISETT M. 3 0. 1365 FL R e i
f

Jin PH, Chen F. Public health preventlve medicine[M]. 3" ed.
Shanghal Fudan Umver51ty Press, 200

2(7[30?118/\.??%‘9% AT M]. 9fx. IHZE! AR BA: B A,
Shen HB, Qi XY. Epidemiology[M]. 9" ed. Beijing: People's
Medical Publlshlng House, 2018.

T AT A M), db st AR T A H e, 1990.

Qian YP. Epldemlology[M] Beijing: People's Medical
Publlshmg House, 1990.

Wi 7478, TR . 4 i (M. R RC A A2 A, 2008,
Lu ZJ, Zhuang X. Epldemlology[M] Nanjing: Southeast
Umver51ty Press, 2

Eozlgg ERE R mﬁéﬁt “[M]. 7 W AL SRR R
School of Mathematical Sciences, Tongji University.
Advanced mathematics[M]. 7" ed. Beijing: Higher Education
Press, 2014. . . . ) N .
PV EG, B . I JH G S 0 [M]. L35 1R AR 3
ik L, 1993.

Sun WM, Huang DK. Medical advanced mathematics[M].
Shanghal Shanghai Scientific & Technlcal Press, 1993.
Stewart J. Essential calculus[M]. 2" ed. Belmont: Brooks/
Cole, Cengage Learning, 2013.

Halley E. An estimate of the degrees of the mortality of
mankind, drawn from curious tables of the births and
funerals at the city of Breslaw, with an attempt to
ascertain the price of annuities wupon lives[]].
Philosophical Transactions, 1693, 17:596-610.

Eyler JM. Constructing vital statistics: Thomas Rowe
Edmonds and William Farr,  1835-1845[]]. Soz
Praventivimed, 2002, 47(1):6-13. DOI1:10.1007/BF01318400.
Gompertz B. On the nature of the function expressive of
the law of human mortality, and on a new mode of
determining the value of life contingencies[]]. Philos
Trans Roy Soc London, 1825, 115:513-583.
Vandenbroucke JP. Continuing controversies over "risks
and rates”"—more than a century after William Farr's "On
prognosis"[]]. Soz Praventivmed, 2003, 48(4): 216-218.
DOI:10.1007/s00038-003-3073-8.

Farr W. On prognosis [J]. Br Med Imanack, 1838, 48(4):
199-216.D0I1:10.1007/s00038-003-3004-8.
Elandt-Johnson RC. Definition of rates: some remarks on
their use and misuse[J]. Am ] Epidemiol, 1975, 102(4):
267-271.D0I1:10.1093/oxfordjournals.aje.al112160.
Vandenbroucke JP. On the rediscovery of a distinction[]].
Am]Epldemlol 1985, 121(5):627-628. D0I1:10.1093 /aje/
121.5

aéliye* ler’E}ﬂnt T, AF LA S S BRI 1), AR
1124k, 2021, 42(10):1863-1870. DO1:10.3760/cma.
j.cn112338-20201224-01437.

Zheng Y], Liu HY, Yu B, et al. Observation and experiment:
a causal perspective[]]. Chin ] Epidemiol, 2021, 42(10):
1863-1870.D0I:10.3760/cma,j.cn112338-20201224-01437.
Kleinbaum DG, Kupper LL, Morgenstern H. Epidemiologic
research: principles and quantitative methods[M].
Belmont, California: Wiley, 1982.

Kaplan EL, Meier P. Nonparametric estimation from
incomplete observations[]J]. ] Am Stat Assoc, 1958, 53
(282):457-481.D01:10.1080/01621459.1958.10501452.
Miettinen OS. Theoretical epidemiology: principles of
occ115rrence research in medicine[M]. New York: Wiley,
1985.

Vose D. Risk analysis: a quantitative guide[M]. 3™ ed. New
Jersey: John Wiley & Sons, 2014.

Bass M. Approaches to the denominator problem in
primary care research[]]. ] Fam Pract, 1976, 3(2):193-195.
Cherkin DC, Berg AO, Phillips WR. In search of a solution
to the primary care denominator problem[J]. ] Fam Pract,
1982, 14(2):301-309. DOI:10.1016/0021-9681(82)90122-9.
Krogh-Jensen P. The denominator problem[J]. Scand ]
Prim Health Care, 1983, 1(2): 53. DOI: 10.3109/
02813438309034933.

Morrison CN, Rundle AG, Branas CC, et al. The unknown
denominator problem in population studies of disease
frequency[J]. Spat Spatiotemporal Epidemiol, 2020, 35:
100361. D0OI1:10.1016/j.sste.2020.100361.
Vandenbroucke JP, Pearce N. Incidence rates in dynamic
populations([J]. Int ] Epidemiol, 2012, 41(5): 1472-1479.
DOI:10.1093/ije/dys142.



