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Matching: why and how

In general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest
adults migrate to mountain arears for overwinter. The
overwintered adults emerge in the next spring and fly to the
invasion areas (agricultural fields) to feed and reproduce
offspring. Because it is impractical to collect the life history
data continuously from the birth of egg to the death of adult,
it is necessary to collect the immature data (the survival and
duration of each stage) and the adult data (the adult
longevity and daily fecundity of females) separately. By
using the bootstrap technique, you can match an immature
with an adult of the same sex to construct a complete life
table.
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Note well!

B Because the proportion of N¢, N, and N, (they are
better than the widely used “sex ratio”) of
matched population is dependent on the immature
data, it is critical and necessary to collect the
immature data by using a large number of eggs.

M Based on the same rationale, if there is double
about these proportions in the original cohort, the
data of the original cohort can be split into
immature and adult data and use the bootstrap
match technique.
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Ratio'nale of matching

B [f you collect the immature data for all 200 eggs from
birth to the adult emergence, but only data of a limited
number (e.g., 30 pairs) of all emerged adults (e.g., 85
males and 70 females), then you can use this method to
include all immature data (100).

B The 30 pairs of adults give a sex ratio 1:1. It is, however,

not the true sex ratio. The original proportion of female is
70:200 and the original proportion of male is 85:200. By

using the bootstrap matching, the original sex ratio and
more data of immature individuals can be taken into
consideration.
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Bootstrap match

If you collected the adult life table first and the immature
life table after that, e.g., the Sunn pest (Eurygaster
integriceps), the biting midge (Forcipomyia taiwana),
Tessaratoma papillosa Drury, then you can use this
method to construct a complete life table.
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Cases for bootstrap match
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I. The concept of bootstrap random match

1) It is necessary to collect the immature and adult life table
data separately due to obligatory diapause.

2) It is necessary to collect the immature and adult life table
data separately due to the difficulties in mating the adults
under controlled laboratory conditions.

3) A large cohort is used for collecting immature data but a
much smaller cohort is used for the adult data.

4) The life table data for the immatures were collected using

individually reared insects while the adult data was obtained

using group-reared insects.

5) You paired only some adults (due to errors in experiment or

there were no enough female or male adults).

Adult cohort
N, individuals

Immature cohort
N, individuals

8.N [E1f2..

\: [Blf8....[3

N,

Bootstrap-match cohort
N, individuals

A Daily fecundity E N1 NS5 E NI N5 A Daily fecundity
O|'vEE B8
M M S |
3F EE--F
sMEBHE--B
5.F [E[g.-[38
o.M B W
7.N [E[3..

Ns

’ The adult life table data and female fecundity are collected first. ‘
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The concept of random match
Adult cohort Immature cohort Bootstrap-match cohort
N, individuals N, individuals N, individuals
A Daily fecundity E N1 NS5 E N5 A Daily fecundity
F @00 -00|'vEE - B|'ME
xF @GO -0 |:vEE-BE|2N B2
M 3F @S- | 3F B0 00
W @O0 -0 sMEBHE--H]|4F IO -0
M @ 5F [EF8...[8 | 5.N .[B]
oM @ sMADR.-A|cv B
™ @ 7N [EE3.. ™M B
5F G3@.--© 8N B2 5.M
v.nED \:@@@ N @S- EE O . - ©
NA NI NS
The immature life table data are collected using the offspring of
the adult cohort or field sampled adults.
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Random match begins with immature
Immature cohort Adult eohort Bootstrap random matched eohort
N, individuals N, individuals N, individuals
A Daily fecundity N5 A Daily fecundity
LE @00 00 7|
2F @D 0]
o.M E @ ﬂ
7.N [4][{3--[8]
8.N [E][iZ...
NF @S- D@00 -0
NS
| Data of an immature individual is randomly selected. |
Copyright 1997-2022 Hsin Chi 1

Copyright 1997~2022 Prof. Dr. Hsin Chi

Copyright 1997-2022 Hsin Chi 3
Sample size of random match (Ny)
Adult cohort Immature cohort Bootstrap-match cohort
N, individuals N, individuals N, individuals
A Daily fecundity E N1 NS5 E NI N5 A Daily fecundity
IF GO0 - O vEE B8 7 [27]
:F GO0 -0 ::vEM@E-A B
3.M 5.F @0 00
W @O0 -0 sMEE--H>
sM @ 5F [@A9...[E
oM @ &M B
™ @ 7.N E]EF..
5F G3@.--© 8N B2
v.ED :\'._...I-'@@_...@ NF EIfE--E@O0 -0
NA N| NS
IfN;>N,, Ng=N,. If N,>N,, Ng=N,,.
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The concept of random match

Adult eohort
N, individuals

Immature cohort
N, individuals

Bootstrap random matched eohort
N, individuals

E NI N§ A Daily fecundity

20 00 ¥
0.0

N5 A Daily fecundity

5F [T||1_9_|

oM E -

8.N [E][iZ...

:\ F [EIE]LEJ \\1@ N S
N| NA NS

‘ Data of an adult individual of the same sex is randomly selected. ‘

@00 -0
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Random match begins with immature

Immature cohort Adult cohort Bootstrap random matched cohort
N, individuals N, individuals N, individuals

N5 A Daily fecundity

(7[57]

...'D@og ..... 00
@O

[1.||!\ fecundity

03»{

NS

Bl m:.f

\}@lﬁ]@] v N EfE.-TE00 -0
N| NA NS

Data of an immature individual is randomly selected. If it survived to adult
stage, data of an adult individual of the same sex is randomly matched.
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In general, N, > N, and Ng = N,. Why?

B The number of females, males and n-type can be obtained
from N,. Sex ratio is evolved from the number of adults
emerged from immature individuals.

B The pairing of adults is intentionally 1:1.
B The preadult survival rate is obtained from N,.

B The immature duration plays deterministic role on first
reproductive age.

B Because the adult longevity is usually longer than
immature stage and collecting female fecundity of all
female adults is time- and labor-consuming, a smaller
cohort of adults is used to collect adult life table data.

6/1/2022

The concept of random match

E NI N§ A Daily fecundity

7.N [4][i3]....
8.N [E][iZ...

N, Na Ns

If N >Ny, Ng=N,. If N;>N,, Ng=N,,.
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Immature cohort Adult cohort Bootstrap random matched cohort
N, individuals N, individuals N, individuals
N5 A Daily fecundity
.M B E F A0 - o@»l,m N7
:MEE-- F @0 (0] N .
3F @ 3F -...[;@og ..... 00
»Mlﬂm : a.F
5N

Part A: Match hfe tables
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Net reproductive rate (i) = Pood D, M CH
Firite rate of increase (1) = Deparnuent of Exiomology.
Intrinsic rate of increase (r) = GQuiz | Mum el | P ey i Ml T
Mean genoration time (1) = ¢ | qua| i drgon cho o 1w
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Data format
Immature life table Adult life table
"Sunn pest. 2020-02-28" "Sunn pest. 2020-02-28"
"Masood Amir-Maafi" "Masood Amir-Maafi"
"Immature" "Adult"
280 135
3,7 3,7
F,Egg,N1,N2,N3,N4,N5,Female F,Egg,N1,N2,N3,N4,N5,Female
M,Egg,N1,N2,N3,N4,N5,Male M,Egg,N1,N2,N3,N4,N5,Male
N,Egg,N1,N2,N3,N4,N5,Unknown N,Egg,N1,N2,N3,N4,N5,Unknown
NI,N5 NI,N5
1,F,7,2,8,10,6,7 1,F,43,0,0,0,0,0,0,0,0,0,14,0,0,13,0,0,14,0,0,
2,N,7,2,8,-1 0,0,0,0,0,0,14,-1
3.M,7,2,7,6,9,10 2,F,16,0,0,0,0,0,0,0,0,0,0,0,0,14,-1
4N,7,2,8,4,-7 3,F,26,0,0,0,0,0,0,0,0,14,0,0,0,14,0,0,14,0,1
5M,7,2,8,4,10,9 4,0,0,12,0,0,0,14,-1
6,N,7,2,9,4,9,-3 4.M,19
7,F,7,2,8,7,6,12 5,.M,29
8,F,7,2,8,4,9,9 6,M,39
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= atch IREED 15
Bootstrap Random Match L4746 A || | Chieck mmanure dats | Check adub dats
Al Opmimmemedis | | [y general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest
= adtalt dats . . o
A e adults migrate to mountamn areas for overwinter. The
emm— overwintered adults emerge in the next spring and fly to the
— INVASION areas rcultural fields) to feed and reproduce
A Dootsinp B | | 100000 o il I e die 1 2
ey offspring. Because it is impractical to collect the life ustory
0 data continuously from the birth of egg to the death of adult,
A& O e oty || 11 15 mecessary to collect the preadult data (developmental
o time and survival rate of each stage) and adult data (the
LR Tepe—— survival and fecundity) separately. By using the bootstrap
~technique, you can match the immature data of an individual
o= with the adult data of an individual of the same sex. You can
= then construct a complete life table
r=
A=
r=
e 22 Rl
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Open immature life table data file

[aremz T % |

|

heral, life table is constructed by collecting data of all
ndividuals of a cohort from birth to death. The sunn pest
adults migrate to mountamn areas for overwinter. The
overwintered adults emerge in the next spri 1d fly to the
i 100 areas cultural fields) to feed and reproduce
offspring. Because it is impractical to collect the life history
continuously from the birth of egg to the death of adult,
it is necessary to collect the preadult data (developmental
time and survival rate of each stage) and adult data (the
‘ A pmoesmmaes. || survival and fecundity) separately, By u the bootstrap
| technique, you can match the immature data of an individual
with the adult data of an individual of the same sex. You can
then construct a complete life table |

S S -
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Open adult life table data file
| femeeeleesee

d by collecting data of all
duals of a cohort from birth to death. The sunn pest
migrate to mountain areas for overwinter. The
overwintered adults emerge in the next spring and {1y to the ‘
invasion (agricultural fields) to feed and reproduce |
offspring. Because it 1s impractical to collect the life history ‘
continuously from the birth of egg to the death o
|| ik s ety | it is necessary to collect the preadult data (developmental

o || time and survival rate of each stage) and adult data (the
survival and fecundity) separately. By using the bootstrap
technique, you can match the immature data of an individual

|| i Mo

| A Sompbe sice |
| A4 Boonmpn | [ 100000

AL Overwiter dorsion |
0

;:
]
I

| Ry with the adult data of an individual of the same sex. You can
F= then construct a complete life table.
s
L=
T=

et | | - - | o |
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Sample size and bootstrap number

[': Chieck immatore data | Check sduh data |

In general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest
adults migrate to mountain areas for overwinter. The

& ];:\'ur\\'jnlurcd adults emerge in the next spring and {ly to the ‘

%

asion (agricultural fields) to feed and reproduce |
| Poffspring. Because it 1s impractical to collect the life history ‘
1 a continuously from the birth of egg to the death of adult,
it is necessary to collect the preadult data (developmental
time and survival rate of each stage) and adult data (the
| survival and fecundity) separately. By using the bootstrap
~ technique, you match the immature data of an individual

| Ry with the adult data of an individual of the same sex. You can
F= then construct a complete life table.
s
L=
T=

et | | - - | o |
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Open immature life table data file

3 Open immature life table & *

T+ = (0-Papers » 00-Masood » test w B p
Organize New folder == S - ]
00-Korea-let™  pName ° &
00-Masood ! SP-Adulttxt
AQ-Life table ) SP-Immature bt
test | SP-Immature_and_actult_0_Basic_Match_output.txt
& Dropbox :SP-Immanw_aM_adulu 0_Fig_Muj et
dropboxcac SP-Immature_and_adull_0b_Bootstrap_Output.tx

! SP-Immature_and_adult_1_Fig_Sxj.bea
& OneDrive | SP-immature_and_adult_2_Fig_Fxj.o
. SP-Immature_and_adult_2_Fig_FxLxMuxdxMx tut

8 This PC e
| SP-Immature_and_adult_Match Boot-lambda-column. b
B 30 Objects .
e pames || .
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Open adult life table data file

3 Open adult life table & ®
4 [« 00-Papers » 00-Masood + test v o El
Grgane v New folder SR - ]
AD-Life table ®  jame ) A
st . SP-Adult
& Dropbox | SP-Immature.txt
Adropboxcac | SP-Immature_and_adult_0_Basic_Match_output.tet
. . SP-Immature_and_adult_0_Fig_Mxj.tet
& OneDrive " SP-Immiature_and_adult_Ob_Bootstrap_Output.bet
3 This PC | SP-Immature_and_adult_1_Fig_Sxj ta
W 30 Objects . SP-Immature_and_adult_2_Fig_Fuxj.oet
B Deskiop ! SP-Immature_and_adull_2_Fig_FalxMxLxMxtxt
. . SP-Immature_and_adult_Match Boot-lambda-columntxt
% Documents -
File parne: -
==
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Run bootstrap random match

| In general, life table is constructed by collecting data of all l
individuals of a cohort from birth to death. The sunn pest
adults migrate to mountain areas for overwinter. The
overwintered adults emerge in the next spring and fly to the |
invasion areas (agricultural fields) to feed and reproduce |
offspring. Because it 1s impractical to collect the life history ‘
ata continuously from the birth of egg to the death of adult,

|| ik s ety | it is necessary to collect the preadult data (developmental

| : : and survival rate of each stage) and adult data (the

«al and fecundity) separately. By using the bootstrap
echnique, you can match the immature data of an individual

| Ro= with the adult data of an individual of the same sex. You can
F= then construct a complete life table.
s
L=
T=

et | | - | o |
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Using the same bootstrap match record?

[ em

Using same bootstrap matched samples?

If you have already completed the bootstrap match for this data file before, you
can use the same bootstrap samples for this run (Click on "Yes".)

Attention! This good option should be used with large B. There are always
variations among bootstraps. The larger B you use, the more stable results you
will get.

If you didn't run the boostrap match before, you have to choose "No”.

|| Do you want to use the same bootstrap samples?

T=

ransans | -

s
Copyright 1997-2022 Hsin Chi
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Effective bootstrap match only?
ap Random Match 1’;‘;‘5";'“ | | Check immature data | Check adeh data
Al Opes - - = all
__|Only effective match? e
e
the
Al Sampie E
“‘.‘“""" Do you want only ive bootstrap match? .
oy dult,
Ak e al
i
| A ap
No 1dual
Ra 1 can
F= .
1-
7=
cotet st | R - - - | o |
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100,000 random matches completed!
Random Match ;;:‘,g’i;l | um:;&“:;ml c Check adull datn

Al Oipes sty dats

a et Srialre b e ape stag o (Bt = 000K

moassin | Task completed x
A3, Sample sive || 36)
|| A4 Boottrap i | 1004
HEmEEE Completed and congratulation!

A8 Orw . . morial
0

"

AT, Ren pastons sk

Nems of 100000 matchj

ke
o= | WsET4
F= | 1430488
r= 0.053564(
A= 1055443]
T= 66 5653
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Show the variability of random match to audiences

TR0 =

fererrl| | Chieck immatore data | Check adul daa
= || In general, life table is constructed by collecting data of all

L individuals of a cohort from birth to death  The sunn pest

HTeaching demo?

Do you want to show the variability of matched life tables? (Yes or No)
Select Yes for teaching.

5 back 10 the Mainfeem. |

Prist this o | Qut |
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First random match result

11Ez0 | will ke 3333 min 3
Fi | TR e s | Cock mb o |

Servil o 2 e o Thoct =1

| ~ | — atie
Rom [ 31T | S AR 1 { | I
F= | 1584384
r= | 0051988 i ! |
A= 1083338 o » - " " = r
T= | 888878 Ap

Go back to the Mainform | “ Prind thsh foemn Quit
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Mean of 100,000 random matches
| Bootstrap Random Match JRREH el

" = C Check adult data
TIEO2AM | End LVR2021 226241 AM |
Al Opes musshue dats " provee
| TR Sarrpealrmn 40 ek age stage o (Bout = 90001
A2 Open adull dats |
weiit

A, Sample size 361
| A4 Bosttsp B | L0000

AS. Overwimer durstion
]

A Oow . . mortaley |
0

AT, Ren pastons sk

Noms of 100000 matches

o= | WsET4
F= | 0408
r= 0.053864
A= 1055448
T= 66 5653
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Sort bootstrap-match life tables

Ricerars . P O, g £

W Lie e v

Good night!

x i ALALAT

S bootsrap ke mbles (mutinomial Senters)
B b opeed
=P (1 by 1 Paired bootsirap dest (¥ou can select data fle 1 by 1)
o
E Life table wih affsprng sex o dependent on female age.
S W e e

o singhe
wmm-rqmmwww
II Cabcbats haret rate and rewng.

](‘:‘&Iﬁ Pwo bootstiap ety (e g . hatck rate )
K- Change W tabde dats of | trne s 1o % Hise vt
LM““ ‘el bootirap rewits.

5 S0 oot desuity aesd oAy test

P Write specific boot e table.
) ] - &
Tols | TodBe| ComediT | Lowestis |
NP —— ]
PR
Colust size (N} = _Bost tomgr | oot m o |
Mean focundity () = ] Add siape+durn. |
et reproductive rase () = 1| et x "_m
Firite mtz of increase (1} = Expartioen of Exlimology,
Intrinsic rate of increase (r) = i “-w Hiieg “"‘“‘? Tacbreng.
Mean goneratios time (1) = nmd-wmmm-n.m
Copyright 1997-2022 Hsin Chi 31

File with/without serial number

‘ .....-Matched 5 Boot-RO.txt ‘

"RO"
"Next line is Bootstrap sample size (n)"
280

"Next line...Bootstrap number (B)"
100000

"R0",280,34.7432612499998
36.9964285714286
34.4428571428571
38.9107142857143
32.5964285714286
41.9107142857143
38.6821428571429

Copyright 1997-2022 Hsin Chi 33

Quick sort classes

Ricerars . P O, g £

W Lie e v

Good night!

3| Epjan| Commiehe RE mmn-ﬂnmu;:n;’ &

4 Enter quu:ksort classes X
i_ Diear Prof. Dr. Hzin Chi. Please select quicksort clazses

N (2 4.8 16 32 B4, 128 256, 512 or 1024).

Attention! Clazs must < B, I |
IF sample size iz small <20, maybe you cannot use 1024
clazzes. You have to use lower classes.

Cabost size (N) =

Mean fecundsty (F) =

et reproductive rase (Ke) =
Finite mte of increase (3) =
Intrinsic mte of increase (r) =
Mean goneration tirme (T) =

_ Booi turmgr | oot m o |
SN /o sage’ders. |
4 ol Dr. Hun Cls.
Expartios! of Estonckopy,
g g Usiversity Tachess.
Taiwin
ekl dripon. scke et ow
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Sort bootstrap-match life tables

o -~m. e 1%
s FepIORETIYE T ) =
Finite pate of increase (1) =

W Lie e v Asmensed s Prod D, b O
e
Gaod night!
= @
L)
M
T -
e D0 Pagery + OODKEqubmn + O00-Maiced ¢ 1-Crigingl e
g * s T n* "Immature-Adult-
_Brmeeny S Manct Bt Lambat e s 4 525, 04 et 0. RO™
oo - Uit s Bttt et el "haxt line is
S Desiy 5P M Aa_ Bt b i seril e Sor1ed and coust Bootsteap sinele
% 8 Ooomes 5P Manctunt & Bt \isstoti-wimh i _Scobed dtaal GOESLLAD. SAED
¥ Eham ey - size (n)*
14541 - Wi S0, Bt R3-wth sevial e 025, 83 364
A il AP 8 otz zmmw?MMZT“:"L" & =Next line is
B i TN R —— total effective
tArl Mt Boot-Laeta and FE-Datest 01 Lenal b Bootstrap number
% 5 ovoston 08 M T_Boc B iyt Uit Bt e il e (ap
deptoscae 9.t 8 foca-1 2t s
- 5P-Masched B4, BociT-wim serat ok it 100000
il 5 Macred Bost- W1 Logeety I

= "RO", 364, 36.55743

ATERT IS

1 ol De. i Ol

Expartiat
Chmy Hicg Uiy Tt

Tntrinsi: rate of Encrease (r) = 14
Mean goneratios time (1) = » " Quit hmd-mﬁw&nlnl\
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With/without serial number
W e Ep——— ]
-
Good night!
1 [A Life taks ALAL AL
F[CEp]n| Comighs I 2010 ek B | A% S bootsirap e tibles (ol Senters)
B L table snahysis (@oupriceed
P B st cooety | | € P8 1) Paed bootsing e (You cun eectdat e 1y 1)
Data formate
Is there serial number in your data file (Yes: i and (i), No: x()) only.
1 Yes No
ek | T
sasn| 54p| T Ter— T
[rr—
Cabust size (N} = Sl
Mean focundity (F) =
et reproductive rase (Ke) = | 1 peod, D, fim Ol
Finite mte of increase (1) = [ gt
Entsinsic rate of increase (r) = | Qe | S| | 1| S Hoiog Liiveny Tahens.
Mean goneratios time (1) = » " Quit hmd-mﬁw&nlnl\
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Bootstrap results sorted and data file ready
W L tabde v Asensed w Prod Dr. b Chil
[
Good night!
m [A Life taks ALAL AL
3] mpjsn| Comihe B | A% S bootsirap e tibles (ol Senters)
r———— B Life table ansbysis (@10vpeioed dat) TR
I | : :
Enter quicksort classes X | it
e
Bootstrap results sorted and data file ready! .":,‘...q
et
(-
fatste
v Cancel |
Tedr | Tl Ba|  Cormid
P B it
[rr—
Colbust size (N} = __Bost turmgs Doat mn rmp |
Mean focundity (F) = _Add dur o s, | ASS sizge-dun T LT AN
et reproductive rase (Ke) = | A || ,...; . Haim Ol
Finite mte of increase (1} = |
Entsinsic rate of increase (r) = | pir | Mwmmet| #| 1| “"""""“""“?"*“‘
Mean goneratios time (1) = » " Quit hmd-mﬁw&nlnl\
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match

Good n.r:gﬁr,'.

A L b ntssbyin (i idtresed dais) AL AL AL
LTIy —r——
T Ll table aalyvis groeg-reed data)

data fe 1 by 1),
Enter quicksort classes K ot g
8

ar
g buoottrap techmgr

File of data counts is ready! =

A0S0 84D S50 K

Cabort size (N7=

Mean focundity (F) =
et reproductive rate (Ke) =
Finite mte of increase (1) =

Intrinsic mte of increase (1) =

clogy. !
Quit || Bsnchifdragon sche e rw .
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Mean generation tim (1) =

In the following file you can find the 0.025, 0.5 and 0.975 samples
.....-Matched S5a Boot-R0-with serial nr 0.025, 0.5 and 0.975 RO.txt

File:... with serial nr 0.025, 0.5 and 0.975 lambda.txt
"The 0.025 percentile life table of lambda is 41969"
"The 0.5 percentile life table of lambda is 62359"
"The 0.975 percentile life table of lambda is 14617"

File: ... with serial nr 0.025, 0.5 and 0.975 RO.txt
"The 0.025 percentile life table of RO is 24183"
"The 0.5 percentile life table of RO is 82888"
"The 0.975 percentile life table of RO is 87958"
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Use sorted file to find 0.025 percentile
(It is the bootstrap sample of 0.025 CI of R,)

5 I

If the total bootstrap match is
100,000, the 2500™ of the sorted
sample gives the 0.025 confidence
interval of R (28.49 offspring).
The respective original sequence
is the 24183™ match. Thus you
can use the 24183 sample to get
the life table representing the
0.025 percentile of confidence
interval of R,,.

A00%  Windows (CRLF) UTF-0

Copyright 1997-2022 Hsin Chi 4
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Cumulative frequency of R, in probit

Frvsprdil
A8 Renk s | PSR I . oo 1T

o R

Tty | T Me|  Coabedll | Lowsssn | S
SASD] SAD| S5B|  Fap fewmdty |
[
Cobuor size (M) =
Mean focundity (F) =
et reproductive rate (K =
Fendte rate of incresse (L) =
Intrigsic mie of increase (r) =
Mean generation tim (7} =
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In the sorted file, you can also find 0.5 percentile
(It is the bootstrap sample of mean R)

o

This file contains the sorted R,. The
5491 last column is the sorted R, in

.| ascending order. The second column
o1 is the original bootstrap matched

.| sample. The first column is the

il sorted sequence number. If the total
.| bootstrap match is 100,000, the

51 50000 of the sorted sample gives

.| the mean of R, (36.45 offspring).

7| The respective original sequence is

®| the 82888 match. Thus you can use
- the 82888™ sample to get the life

| table representing the mean of R,

a5
15454509

Ln 50007, Col 29 oy |
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Use sorted file to find 0.975 percentile
(It is the bootstrap sample of 0.975 CI of R,)

SP-Matehed_5a_Beat-Rl-with serial ne_S.

“[1f the total bootstrap match is
11100,000, the 97500 of the sorted
bo{ sample gives the 0.975 confidence
] interval of R, (45.17 offspring).

2 The respective original sequence

g is the 87958™ match. Thus you
can use the 87958% sample to get
&4 the life table representing the
10.975 percentile of confidence
~{interval of R,

file Edit Format View Help
97494,52527,45.148351644
47495,13568,45.17032967(
97496, 69800, 45.170325967
97497,88544,45.17032967(

|97502, 12982, 45.
97503,50470,45.17307
97504, 31726, 45.
|97505, 39356, 45. 181"

Ln 97507, Col 29 100% Windaws (CRLF)
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match

Find a sample give both 0.5 percentile of R, and A

B [n regular life table study, the original population
parameters is calculated from the original cohort. The
0.025" and 0.975" percentiles of both R, and X can be
obtained from the same original cohort.

B However, for matched life tables, there is no “original
cohort”. The 100,000 bootstrap matches may generate
different 0.5™ percentile life table files for R, and A.

B Because different life tables can give the same R, you
can try to find the bootstrap-matched sample that gives
both the 0.5 R, and 0.5 A (it may be impossible).
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Herzlichen Gruessen!

A Ll table sy (mdradtsbremed dats) AL, AL AL
Y T ——r—

sindh | v | dinh | W | i | v | wixd| £ieb] F140]

o] minh | nh | Mot | gt | wid Coma Ruirh | |3 Sort bootsirnp fesuity s oty test
Akl everwister tane 1 sdels of matched be table
Sugsmert | ot} | wintieit | Waiy | oot || | | pivne spoctic boce b bl
Serviestoges | Sarvinsestige s | Stago in) | [Formmdvs AL | | O Cartesian product
Toks | ToBe| Comdedl | Lovesti
AASD] SAD| SN0 K fermadey | |l |
[ Protiems with fravde age-sypecific life tables
Cabost size (N) = ==

Mean focundity (F) = Add darn 1o s, | A stage- 0N EEEAT AN

Met reproductive rate (e} =

ol D thin £
Firite mte of inerease (\) = | Deperiamas of Extossclony
Intrimsic rate of Encrease (r) = Quic | ‘St | | | SV Mg Lisheniy Tacheoy

Taiwin
Mean generation time (1) = ekl dripon. scke et ow
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Note well!

B You can generate life table files for different
bootstrap matched cohorts (samples), e.g., 69446,
21120 and 69126.

B If you want to generate more than one life table
data files, please write down the bootstrap sample
numbers in ascending order, e.g., 21120, 69126,
and 69444. Then you can save your time.

B [f you make mistake, just re-run the procedure.

Copyright 1997-2022 Hsin Chi

Click “Read match record and write spec. life table”

5 Famd

" ate [T |
Bootstrap Random Match L4746 A || | Chieck mmanure dats | Check adub dats

Al Open immatare data

In general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest
adults migrate to mountamn areas for overwinter. The
overwintered adults emerge in the next spring and fly to the
mvasion areas (agricultural lields) to feed and reproduce
offspring. Because it is impractical to collect the life history

A2 Open addch data

AJ Sammple size
A, Doctirap B || 109050

AS. Overwister durstion

0 data continuously from the birth of egg to the death of adult,
A& O e oty || 11 15 mecessary to collect the preadult data (developmental
v time and survival rate of each stage) and adult data (the

survival and fecundity) separately. By using the bootstrap
technique, you can match the immature data of an individual
with the adult data of an individual of the same sex. You can

AT, Femn ranbom maich

Ro=
= then construct a complete life table
o
A=
T=

oo bck 10 fhe Msinfiom

Prie s form | Quit
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Read immature life table file
r.{.uu-»[. Random Match [t il | | chock e g L'mnmu:

Al Open immatare data

In general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest

Al kel dars . . .
i adults migrate to mountamn areas for overwinter. The

werwinteredgadults emerge i > next spring and fly to the
e overwinteredgadults emerge in the next spring and fly to the
& Read immature data file x uce
Al DBocttrap B ]
. ¥ oo : - " story
s e N *+ 00-Papers " 00-Masood & M 2 11. 3
r (PR - o @ ofadult,
kv 00-Masocd * pame - jental
i 0 AD-Lite table SP-Atuti [the
et SP-Imenaturetxt . o -
AL TmERa] 5 Dropbo SP-Imemabure_and_aWL0_Bsc_Match outpet i (strap
& Drophox SP-imenatue and adult 0 Fia Nuita - wlividual
dropboxcac » € » o
Ro= . | You can
ol Fie pame: ]
r= Cancel
A=
T=

oo bck 10 fhe Msinfiom

Prie s form | Quit
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46
= atch IECIN 15
Bootstrap Random Match L4746 A || | Chieck mmanure dats | Check adub dats
Al e e S In general, life table is constructed by collecting data of all
individuals of a cohort from birth to death. The sunn pest
= adtalt dats . . o
AR ot adults migrate to mountamn areas for overwinter. The
- - Lol — - Ly o the
AJ Sample size | B3 Read adult data file = '1
duce
A Dot B + 00-Papkrs + D0-Masood » v o Z
| history
AS Overwistet & Gogance > hiewfolder L | T "
0 p v e ol adult,
= This ¢ e 54 flental
Lol e T B 30 Objects SP-Adutba nn | i
W Deskaop SPmmansetst @ ) pes e
k{8 Do) S aea s s et aspant g fstrap
4 Downloads ~ < > 202 *pdividual
Rom Fie pame: [ 39 adun ot -l [You can
F= Concel ||
r=
A=
T=
G0 bank 10 fhe Maiaform o e | Qe
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match

Read match record Enter the sample for 0.5 percentile R, life table
atch IR |
m Match et || Check immare datn | - Check adat tatn
i N In general, life table is constructed by collecting data of all
| = Ponad match record individuals of a cohort from birth to death. The sunn pest
" & 2 adtalt dats - . -
* ' D-data for lectuce bl L AR ot adults migrate to mountamn areas for overwinter. The
| Cogmse = tiwtobder -0 e - et d ol PP - “oq and fly to the
Data-im overw max 02 *  paene ~ mSunn A A S s Write life table data for specific bootstrap sa.. X revvodice
| JEE ver 2 pest, | A, Doctrap B || 1000¢ I i
1-52-dmmature-150 ind.tet 2020 he life history
Yor2 1-5P-ammature-150 ind_2a_Basic_outputon 02-28 AT Crrwiie: Mrsboni Jeath of ad -i
% Dropbax 1-5P-immature-150 ind_2b_Bootstrap Cuaputta B | o Cancel death ol adult,
drapboxcache 150 ind_2c_match . 2581600 O iy ‘elopmental
1SR ammature-150 ind_2d_Fig_Noj.tt 30 e r — It data (the
& OneDiive 1-SP-dmmature-150 ind_Ze_Fig_Sxj.ta od s -
= This PC 1S Ammature-150 ind_21_Fig P tat Amir PR epre—— 63446] he bootstrap
1-59-immature-150 ind_2g_Fig_ FalxMelxMx bxt Maafi g S s
| @3otjecs o " ‘ T T Ny O T TR T T e wm ol an I1i\[.1\liilld|
Il = Deskiap 1-5P-immisture-150 ind_3a_Boot-r-in colunn with serisl no.tet v " Trma By= with the adult data of an individual of the same sex. You can
4 Documents v e P s ¥ F then construct a complete life table
File pames | 155 dmenature: 150 ine_T¢_smatch record-date 2020730 6eme 3816001 - i
Toen Iv] | Conce A=
7=
oot et | | - | oot et | | - |
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Life table data file of mean R, is ready! Tesekkiir ederim!

-
m Match [UEHY [ ] ot ot & J‘_)S\ull:\.m

Ao s | fe table data file ready. of all > '1—/3; '1—'

]\I.'\l } F .
AtCh 7o 2 VAN
41 swiun| CoNgratulation! 1o the ME ﬂ
i s | Life table data file ready! uce IEI ..
R Click "Yes" to create next life table. Click "No" to end. \Ili':::J‘L}Il. Dékll]
Ab O e gntal

the Dal ]_ke !
A7, Rum paschom| No | strap

— dividual . . '
" Voo s iMuchas gracias!
= then construct a complete life table.

o

Thank you!
T DAL ) X
wEg!
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You can analyze the life table data file using TWOSEX. ‘
et | |

Copyright 1997-2022 Hsin Chi

Copyright 1997~2022 Prof. Dr. Hsin Chi 9




