Variance Estimation Requirements for
Summary Totals and Rates for the
Annual Survey of Occupational Injuries and Illnesses



Notation
Let
= reported size class (1, 2, 3, 4, 5, all)
= original size class (1, 2, 3, 4, 5)
= establishment
= TEI
= aggregate industry
= an estimate
= reported employment
= hours worked
= rate
= variance
%RSE = percent relative standard error
W = original weight
Frij = Drij * Agij * Prij * Braj
Where
D = Reaggregation Factor
A = Unit Nonresponse Adjustment Factor
P = Outlier Adjustment Factor
B = State Benchmark Factor
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Zrij = WhijFrij WVIE/::l
(Note: if Wy,; = 0, then Zy;; = 0)
ng; = total sample size for i*" original size class
my; = usable sample size for i** original size class
Sknij = 1 if reported size class for the j" unit is equal to original size class (i = h)

= 0 otherwise
1 = value from Table of Means for Hours, Employment, and the 22 Variables of
Interest. The SMG will provide these values.
Y, = total of g'" variable of interest, where g is one of the following:

Injuries and Illnesses Combined

Total recordable cases (TRC)

Lost workday cases (LWDC)

Cases with days away from work (DAFWC)

Cases with days of restricted work activity (DRWAC)

Nonfatal cases without lost workdays (CWOLWD)
Injuries Only

Total recordable cases (TRC)

Lost workday cases (LWDC)

Cases with days away from work (DAFWC)

Cases with days of restricted work activity (DRWAC)

Nonfatal cases without lost workdays (CWOLWD)
Mlness Only

Total recordable cases (TRC)

Lost workday cases (LWDC)

Cases with days away from work (DAFWC)

Cases with days of restricted work activity (DRWAC)

Nonfatal cases without lost workdays (CWOLWD)
Types of Illnesses

Skin diseases

Dust diseases of the lung

Respiratory conditions due to toxic agents

Poisoning

Disorders due to physical agents

Disorders associated with repeated trauma

All other trauma
Note: if any calculated value for a variance (denoted by V') is less than zero, set the variance equal to zero.




1. For each area and for each TEI, k,

(a) For each reported size class h and for each original size class i = 1 to 4:

i. Compute:
MEhi

SZghi = Z ZihijOkhij
J=1

ii. For Reported Employment F and Hours Worked H, compute:

MEkhi

SEpn: = Z (Zkhij ErnijOrnis)

j=1

SEEy; = Z (ZkhijEkhij(Skhij)Q

j=1

SHyn: = Z (ZinijHinijOrnij)
i=1

SHHyp = Z (Zkhinkhij(Skhij)z

MEkhi Mkhi

SHEp; = (ZRni;Hrnij BrnijOrnij) = Z (Zrnij HrnijOrnij) (Zrnij ErnijOrniz)
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iii. For each variable of interest g, compute:

MEkhi
SYighi = Z (Zkhij YighijOkhis)

j=1
MEkhi 9

SY Yigni = Z (ZkhijYighijOknis)
i=1
MEkhi MEkhi

SY Ejghi Z (ZghijykghijEkhij(;khij) = Z (ZinijYighijOrnis) (Zrnij ErnijOrhij)
j=1 i=1
MEkhi Mkhi

SY Hygni = Z (Zlghijykghinkhijékhij) = Z (Zihij YighijOrhij) (Zinij HinijOrnij)
j=1 j=1

(b) For each reported size class h:

i. For Hours Worked H, compute:

5 Mkhi
> im1 2imt Whnij Finij HinijOknij
5 Mpi
>oie1 2o i1 Wehig Finij Ernij

Liygn =

ii. For each variable of interest g, compute:

5 M
> izt 2je1 Winig Frnij YighijOrnij
5 M4
Dim1 2 it WhijFrijEij

Lign =



(c) For each reported size class h and for each original size class i = 1 to 4:

i. If ng; = 0 or my; = 0, then set

For all variables of interest g, then set

V (Vigni) =0
C (Y Bigni) =0
C (¥ Higni) =0

ii. For Reported Employment E:
A. If ng; > 1 and my; > 0, compute:

1% (Ekhi) = (nTl—l) [nkiSEEkhi — (SEpni)?

B. If ng; = 1 and my; = 1, compute:

|4 (Ekhz) = (SEkhi - SZkhi,ui,employment)2

ili. For Hours Worked H:
A. If ng; > 1 and my; > 0, compute:

1% (Hkhz) = m {nkiSHHkhi - (SHkhi)ﬂ
C (ﬁEkhz) = ﬁ (ki SH Eypi — SHppiS Ejhil

B. If ny; = 1 and my; = 1, compute:

Vv (Hkhi) = (SHyni — S Zpnitti hours)”
C (HEkhi) =SHE,; — (SZkhi)2 Hi hoursMi,employment

iv. For each variable of interest Y

A. If ng; > 1 and my; > 0, compute:

N 1
14 (Ykghi> = m[nkisyykghi - (SYkghi)Q}

c (}Afﬁkghz) = m[nkiSYHkghi — SYigniSHihi)
c (Y/Ekgm) = m[nkiSYEkgm — SY%gniS Eghil



B. If ny; = 1 and my; = 1, compute:
14 (Ykghi) = (SYkghi — SZkhi,ui,g)Q
C (Y/ﬁkghi) = SY Hygni — (S Zkni)” ti.g i, hours

C (YA—EAkghz) = SYEkghi - (SZkhi)2 Hi,gHi,employment

(d) For each reported size class h, compute:

i.

ii. If TEI k’'s BMF_FLAG(a, o, t) = NO or PRORATE_FLAG = YES, then

\%4 (ﬁkh) = i [(Vﬁkhi)} ,and for all variables of interest g,
i=1
4

V (Vo) = 2 [V (i)

i=1

2. Within each Grantee State

(a) For Reported Employment, E:

V (Exn) = >V (Eun)

(b) For Hours Worked, H:
v (Hin) =YV (fi)
v (Ultin) =SV (Ul
k



(¢c) For each variable of interest, ¢:

C (f/fIth) = zk:C (Y/Hkgh>
1% (UYth) - zk: 1% (UYkgh)

(d) For each reported size class h, compute:

|4 (Ekh> = i |4 (Ekhi>

i=1
C (?Hkgh) = 24: c (Yfgkghi)
=1

ii. If TEI k&’'s BMF_FLAG(a, o, t) = NO or PRORATE FLAG = YES, then

B

|4 (ﬁkh) = [V (I:Ikhz)] ,and for all variables of interest,Y
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v (Ykgh) -

i=1

otherwise compute:

hE

14 (ﬁkh) = LiHhV (Ekﬂ”) + |:V (ﬁkhi) —2LggnC (HEMLZ)} ,and for all variables of interest,g
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Vv (Yk:gh) = LighV (Ek,azl) + [V (Ykhi) — 2LygnC (YEkghi)}

i=1

3. Within each area and for each aggregate industry K and for each reported size class h, compute (where
summation is over all the TEIs contained in K):

(a) For Reported Employment, E:

V (Exn) = >V (Bun)

(b) For Hours Worked, H: k
V (Hin) = >V (Hin)
k
(c¢) For each variable of interest, g:
V (Yign) = 3V (Veon)
k
C (YHth) = ZC (Y/ﬁkgh)
k



4. Requirements for Database of Standard Estimates: With each estimate (E,ﬁ ,Y,R) in the

standard database, associate the estimate’s Percent Relative Standard error as calculated below. These
values should be available through the Extract System. The Percent Relative Standard Errors should
have four integer places and be rounded to four decimal places. NOTE: If an estimate is zero, then its
Percent Relative Standard Error is zero.

(a) For TEI k, compute:

v (o)

WRSE (B ) = 100
WRSE (Hin) = ‘;I(:fh) £100
%RSE (ffkgh) - W 100
1858 () = | | (gy) G H> S gﬁ’“::) 100

(b) For aggregate industry K, compute:

%RSE (EKh) - 7VV<EK}L) %100

Kh

%RSE (ﬁth) X 7100

%RSE (?th) — V7 100

%RSE(Rth)J A R B N S + 100



5. Requirements for Abbreviated Sampling Errors Report: For each area, generate a report
containing the following:
(a) Area Identification

(b) TEI or Aggregate Industry Identification
For each TEI and Aggregation Industry:

(¢) Total Employment %RSE

(d) Total Hours Worked (in thousands) %RSE

(e) Total TRC for Injuries and Illnesses Combined %RSE

(f) TRC Rate for Injuries and Illnesses Combined %RSE

Total CWOLWD for Injuries and Illnesses Combined %RSE
Total LWDC for Injuries and Illnesses Combined %RSE

(g
(h
(i) LWDC Rate for Injuries and Illnesses Combined %RSE

(j) Total DAFWC for Injuries and Illnesses Combined %RSE
(k) DAFWC Rate for Injuries and Illnesses Combined %RSE

)
)



