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8. NposepeHne aHann3a YyBCTBUTE/IbBHOCTU

" AHanm3 “3aTpaTtbl-BbiroAbl”’BCEraa MMeeT Aeno C
HeonpeaeneHHocTblo. CylecTtByeT MHOTO
NOTEHUMANbHbIX UCTOYHUKOB HEOMPEeae/IeHHOCTH:
npeacKka3aHHble NOCAeACTBUA, MX COOTBETCTBYHOLLLAA
AeHeXKHaa oueHKa, NpaBUAbHbIM KOIPPULUNEHT
ANCKOHTUPOBAHMUA U T.A.

" Takum 06pa3om, aHA/IMTUKY XKenaTenbHO NPOBECTU PAL
TecToB A/11 TOro Yytobbl:

— OnpenennTb BaxkHeMLwmne npeanosoxKeHus

— MpoTecTMpoBaTb LenecoobpasHOCTb Pe3ynbTaToB Npu
N3MEHEHUU OXNaaeMblX BEANYUH Hanbosiee BarKHbIX
nepemeHHbIX.

German Economic Team Belarus



‘V‘VBEL‘ARU;'
AHanus yyscrteutenbHoctu (1)

" Korga mbl NpoBOAMM aHaAM3 “3aTPaTbl-BbIroabl” Mbl

0b6bIYHO HAaYMHaAEeM C UCMONb30BaHMNA HAWLMX Haunboee
NpPaBAoNOA00HbIX OLLEHOK HEU3BECTHbIX MEPEMEHHDIX,
XapaKTePU3YIOLWMX NPOEKT/3KOHOMUYECKYIO NOJUTUKY.

9TO Tak Ha3biBaembIn 6a308biIli s8apuUaHM

OAHaKo cyLecTBYOLWasa HeonpeaeseHHOCTb TpebyeT
OLEHKY LuenecoobpasHOCTM pe3y/ibTaTOB B C/1ly4ae
nameHeHmna 6a3oBbiX AONYLLEHUN.

BepoATHO HEBO3MOXHO MOCMOTPETb BCE BO3MOKHbIE
KombuHauuu (noaymamte o 17 HeonpeaeneHHbIX
YMCNIOBbIX NPEANONOXKEHMAX, PACCMATPMBAA TONbKO 3
aNbTePHATUBbI A1 KaXKA0ro NpeanosoXeHUs Mbl
byaem BbIHYXAeHbI BbluncamTtb 129,140,163
BO3MOKHbIX KOMOUHaLUMI)
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Parameter

Value [Range]

Comments

County Population (N)
Fraction High Risk (r)

Low-Risk Vaccination

Rate (v))

High-Risk Vaccination

Rate (v,,)

Adverse Reaction

Rate («)

Low-Risk Mortality

Rate (s72))

High-Risk Mortality

Rate (1)

Herd Immunity Effect (8)

Vaccine Effectiveness

Rate (e)
Hours Lost (r)

Infection Rate (i)

First-Year Epidemic
Probability (p)
Second-Year Epidemic
Probability (p,)
Vaccine Dose Price (g)
Overhead Cost (o)

Opportunity Cost

- of Time (w)

Value of Life (L)
Discount Rate ()
Number High-Risk
Vaccinations (V)
Number Low-Risk
Vaccinations (V)
Fraction Vaccinated (v)

380,000
06
[.04, .08]
.05
[.03..07]
60
[.40..80]
03
[.01..05]
.00005

[.000025, .000075]

001
[.0005, .002]
1.0
[.5.1.0]
75
[.65,.85]
24
[18.30]
25
[.20. .30}
40

20
$9/dose
$120.000

$12/hour
$3.,000.000
05
13,680

17,860

.083

Total population in the county
One-half population over age 64

Fraction of low-risk persons vaccinated

Fraction of high-risk persons
vaccinated

Fraction vaccinated who become high
risk

Mortality rate for low-risk infected

Mortality rate for high-risk infected

Fraction of effectively vaccinated who
contribute to herd immunity effect

Fraction of vaccinated who develop
Immunity

Average number of work hours lost to
iliness

Infection rate without vaccine

Chance of epidemic in current year
Chance of epidemic next year

Price per dose of vaccine
Costs not dependent on number
vaccinated

Average wage rate in the county
Assumed value of life

Real discount rate

High-risk persons vaccinated: v, rNV

Low-risk persons vaccinated:
v, (1 — N

Fraction of total population
vaccinated: v, + v, (1 — r)




AHanus yyBcTBUTENIbHOCTY (2)

u Tpl/l ocywecCrtBUMbIX Noaxoaa K aHa/1n3y
YyBCTBUTE/IbHOCTWU:
— YacTHbIM aHaan3 YyBCTBUTENbHOCTU (M3MEHEHUA OAHOTO

npPeanosIoXeHNA NPU HEUM3MEHHOM 3HAYEHUN APYIUX
npeanosioxKeHUn)

— AHanus xyauwero/nyywiero BapuaHrta (MposepuT cyLlecTsyeT
NN KOMBUMHaUMA Pa3yMHbIX NPeAnonoXKeHWM, KOTopana BeaeT
K U3MEHEHWUIO B 3HAKEe BEJINYMHbI YNCTbIX BbIroA)

— AHanuns 4yyBcTBUTE/ILHOCTU MeToaA0oM MoHTe Kapao (HanTtu
pacnpeneneHne YUCTbIX BbIrod, KOTOpPOe ABIAETCA
PEe3yNbTaTOM PACCMOTPEHMNA YNCNOBbLIX 3HAYEHUIN K/THOYEBDIX
NpeanoNoKEHNUN KaK pe3ynbTaToOB BEPOATHOCTHbIX
pacnpeaeneHunmn)
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‘V‘VBEL‘ARU;'
YacTHbIW aHaNNU3 YYBCTBUTE/IbHOCTI

1. Onpepennutb Hanbonee BarkHble NPeano/I0KEHUS
N3MeHATb 3Ha4YeHMA NPeanosIoKEHUN B Pa3yMHbIX
npeaenax, He U3MeHAA OCTa/ibHble 3HAYeHUA
6a30BOro BapuaHTta [Man, NO KpanHen mepe,
APYyroro npeanonoXeHuaA B TO e Bpems].

2. Ecnu cywecTtByeT 3HaYeHME NpeanoioXKeHUs Npu
KOTOPOM OXUAAeMble YNCTbIE BbIroabl U3MEHAIOT
3HaK, lJaHHOE 3HaYeHMe ABNSAETCA 3HaYEHUEM
6e3ybbITOYHOCTMH.

* TwaTtenbHbIX aHaN3 YYBCTBUTE/IbHOCTU UAEa/IbHO
paccmaTpuBaeT YacTHoe npeaesibHoe BAnAHue
M3MEHEHMNIN KaXKO0ro Ba*KHOro npeanonoxKeHus [K
COMaJIeHUI0, MHOTAa Mbl He 3Haem Kakue
npeanoNOXeHUs BaXKHbl /18 TeCTUpoBaHUsA]
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‘V‘VBEL‘ARU;'
AHanus xyauwero u ayywero BapuaHTa

[lone3Ho onpeaenntb NPaBaonoa0bHOe 3HaYeHue
HUKHEW rPaHULLbl YUCTbIX BbIroa, PaCCMaTpunBafd

HaumeHee bnharonpuATHble U3 AMaNa30Ha
npaBaonoa0bHbIX BEANYUH ONS KarKO0ro us
npeanooXKeHUM.

Mbl MOXXEM TaKXKe paccumTaTb NpaBaonogobHoe
3Ha4YeHMe BEPXHEN rPaHM UCNONb3ys Hanbonee
6naronpuATHbIe NPeanosIoKEHUA.

CTounT ObITb OCTOPOXKHbBIM NPU onpeaeneHnmn Hambonee
KOHCepBaTUBHbIX NPeANn00XKEeHNUN, 0CObeHHO Koraa
YUCTble BbIroabl ABAAKTCA HEIMHEUHOU QYHKUMEN OT
napameTpa. B Takmnx cayyasx nonesHoim byaer
nccnegoBaHme GyHKUMOHA/IbHON GOPMbI, TOrAa
npeaenbHble 3Ha4YeHUA NPeanosIoKEHUN MOTYT He
BCeraa AaBaTb NpeaesibHble 3Ha4YeHMA YNCTbIX BbIro.
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Mpumep: aHaNM3 XyaLLUero U Ayyiliero BapmaHTa
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AHanus yyscrButenbHoctn merogom MoHTe Kapno (1)

"  Y3CTHbIXM aHaMU3 M aHaNM3 XyALLEro u
Nlyyllero BapmaHTa MMeroT 2 OCHOBHbIX

OorpaHMNM4YeHumA.

1. OHM MOryT HE Yy4YMUTbIBATb BCIO AOCTYMHYIO
MHOOPMaLMIO O 3HAYEHUSAX, PACCYUTAHHDIX HA
OCHOBe napameTpoB (pa3/sInYHble BepOATHOCTH)

2. OHM He NpenocTaBNAOT NPAMYIO MHPOPMALIMIO O
ANCnepcmmn CTaTUCTUYECKOro pacnpeaeneHus
PeasIN30BaHHbIX BEJIMYMH YNCTbIX BbIroA (rnpu
MIPOYUX PABHbIX YC/108UAX Mbl MOXKeM bbITb bonee
YBEPEHHbIMMN MPU PEKOMEHAALNUN SKOHOMMNYECKOM
NOJIMTUKN C MEHbLLEN ANUCNepCUeEin)
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Parameter

Value [Range]

Comments

County Population (N)
Fraction High Risk (r)

Low-Risk Vaccination

Rate (v))

High-Risk Vaccination

Rate (v,,)

Adverse Reaction

Rate («)

Low-Risk Mortality

Rate (s72))

High-Risk Mortality

Rate (1)

Herd Immunity Effect (8)

Vaccine Effectiveness

Rate (e)
Hours Lost (r)

Infection Rate {/)

First-Year Epidemic
Probability (p,)
Second-Year Epidemic
Probability (p,)
Vaccine Dose Price (g)
Overhead Cost (o)

Opportunity Cost

- of Time (w)

Value of Life (L)
Discount Rate ()
Number High-Risk
Vaccinations (V)
Number Low-Risk
Vaccinations (V)
Fraction Vaccinated (v)

380,000
06
[.04, .08]
.05
[.03..07]
60
[.40..80]
03
[.01..05]
.00005

[.000025, .000075]

001
[.0005, .002]
1.0
[.5.1.0]
75
[.65,.85]
24
[18.30]
25
[.20. .30}
40

20
$9/dose
$120.000

$12/hour
$3.,000.000
05
13,680

17,860

.083

Total population in the county
One-half population over age 64

Fraction of low-risk persons vaccinated

Fraction of high-risk persons
vaccinated

Fraction vaccinated who become high
risk

Mortality rate for low-risk infected

Mortality rate for high-risk infected

Fraction of effectively vaccinated who
contribute to herd immunity effect

Fraction of vaccinated who develop
Immunity

Average number of work hours lost to
iliness

Infection rate without vaccine

Chance of epidemic in current year
Chance of epidemic next year

Price per dose of vaccine
Costs not dependent on number
vaccinated

Average wage rate in the county
Assumed value of life

Real discount rate

High-risk persons vaccinated: v, rNV

Low-risk persons vaccinated:
v, (1 — N

Fraction of total population
vaccinated: v, + v, (1 — r)
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AHanus yyscTButenbHoctu metoaom MoHTte Kapno (2)

u OCHOBHbIe Wwaru:

1. CneundunumpoBaTb BEPOATHOCTHOE pacnpeaeneHue ana
BCEX BaXKHbIX HeonpeaeneHHbIX KOJINYeCTBEHHbIX
npeanonoXKeHnUn (Teopua; amnmnpuyeckoe
A O0Ka3aTe/IbCTBO; PaBHOMEpPHOe pacrnpeaeneHmne Ha
Anana3oHe; perpeccuoHHbIN aHanm3)

2. BbinosnHUTL NPOBHOE UCnbITaHUE, B3AB CAYHYaWHbIN
3/IEMEHT pacnpeaeneHna Ana Kaxaoro napameTtpa u
PAacCYMTaTb YNCTbIE BbIroAbl

3. MNoBTOPUTL NPOBHOE UCNbITAHUE MHOIO pas, YTobbl MeTb
6onblloe YNCNOo peannsaumim YACTbIX Bbiros,.

[MpmeyaHue: 3aTeM MOXKHO pPaccymTaTb U PAaCCMOTPETb
cpeaHMe 3HaYeHUs, cnpea U CUMMEeTPUIO
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AHanus yyscTBUTEeNbHOCTU MmeTtogom MoHTe Kapno (3)
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AHanus yyscTBuTenbHocTn metogom MoHTte Kapno (4)

[lpeAacTaBneHHble pe3ynbTaTbl aHannsa metogom MoHTe Kapno
PAaCcCMaTPUBAIN HECKOJ/IbKO NapaMeTpPOB KaK onpeaesieHHble
3Ha4YeHusa (Hanpumep, 3Ha4YeHUA BPEMEHU N }KU3HMU)

Ecnm ectb HeonpeaeneHHOCTb OTHOCUTENIbHO AaHHbIX
3HAYE€HMM, Mbl TaKXKE MOMKEM PACCMaTPUBATb UX KaK C/y4anHble
BE/INYUHDI.

Ecan Mbl HEe XOTUM CMeLllMBaTb ABa Pa3/IMYHbIX TUNA
HeonpeaesieHHOCTU (HeonpeaeIeHHOCTb OTHOCUTE/IbHO
npeackasaHHbIX 3PpPEeKTOB U HeoNnpeaeNeHHOCTb OTHOCUTE/IbHO
cnocoba oueHKn 3pPeKToB) MOXKHO NPOU3BECTUN MOBTOPEHMUE
aHaNu3a ANAa Pas3INYHbIX KOMOUHAUMN GUKCUPOBAHHbIX
3Ha4YeHUM (Hanpmumep) BPEMEHU U KU3HMN.
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e
9. PeKomeHpauum (1)

" [lpoekm c Haubonbwel (oxcudaemol) yucmou
rnpuseodeHHoU CMoumMoCcmbro 00s4eH bbimb mem
CAMBbIM MPOEKMOM, KOmMopbliU peKomeHoyem
aHAAUMUK, NpU yca08uUU MNosa0HuUmMenbHo20
3HaQYyeHUsd Yyucmou rnpusedeHHoU cmoumocmu.

" BapnaTUBHOCTb pe3ynbTaToB (1, B 0COBEHHOCTH,
BEPOATHOCTb HETaTUBHbIX PE3Y/IbTAaTOB TaKXKe
NONKHA ObITb yYTEHa.

" BcAKWUK pa3, Koraa Yncrtaa npuseaeHHas
CTOMMOCTb HE ABNAETCA NOJIOXKUTENbHOMN, CTATYC-
KBO (MpY BO3MOXXHOCTU) ABAAETCA Ny4dllen
aNbTEPHATUBOMN.
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9. PeKomeHpauum (2)

=" Ba*XHO OTMETUTb, YTO aHANIUTUK AaeT
peromeHaaunn, HO He NMpUuHMMaeT peleHnA.
He peaKO OKOHYATEJ/IbHOE pelleHUne
OoTIN4aeTCA OT peKoMeHA40BaHHOTO.

" OTAnYMEe MeXay peKomeHaaumamm Ha OCHOBE
aHanm3a “3aTtpaTtbl-Bbiroabl” N peanbHbIMU
peLeHUaMMN NexnT B 061aCTM HOPMATUBHOM
npMpoabl aHan3a. AHA/IM3 NOKA3bIBAET KakK

NONKHbI ObITb pacnpeaeneHbl pecypcbl. OH He
YYNTbIBAET Npoueaypy NPUHATUA PELLEHUN.
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9. PekomeHpaunu (3)

= KaK Mbl y*Ke OTMEeTU/IN, He BCeraa BO3MOXHO
KONMYEeCTBEHHO OLLEHUTb BCE 3P PEKThI.

= JlaxKe ec/qim 3TO TOT CaMblW C/ly4an BO3SMOXKHO
chopmynnpoBaTb peKoMeHaaumnm.

" B 3aBUCMMOCTM OT AOCTYMHbIX AAHHbIX (1 OT
Luenen aHanmsa) Mmbl MOXXeM UMETb:
— KayecTBeHHbIW aHaNu3
— MHorouenesomn aHanus
— J1aHHble 006 3dpPeKTUBHOCTU 3aTPaT
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