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I. Current Population Survey (CPS) AK Composite Estimator 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪 
 

As described in Current Population Survey, Design and Methodology, Technical Paper 77 (TP77), the 
CPS utilizes the AK composite estimator to reduce standard errors of over-the-month change. The CPS 
uses a rotating panel design, such that approximately 75-percent of sampled households overlap from 
one month to the next. Given the high overlap, monthly labor force estimates are correlated over time. 
The AK composite estimator exploits these correlations to improve the efficiency of monthly CPS labor 
force estimates. 

The AK composite estimator for month t has the following form: 
 
𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 = (1 − 𝐾𝐾)𝑌𝑌�𝑡𝑡𝑆𝑆𝑆𝑆 + 𝐾𝐾�𝑌𝑌�𝑡𝑡−1𝐶𝐶𝐶𝐶𝐶𝐶 + Δ𝑡𝑡� + 𝐴𝐴𝛽̂𝛽𝑡𝑡 [1] 

𝑌𝑌�𝑡𝑡𝑆𝑆𝑆𝑆 = �𝑥𝑥𝑡𝑡𝑡𝑡
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where 

i = month-in-sample (MIS) 1, 2, ... , 8 

𝑥𝑥𝑡𝑡𝑡𝑡 = sum of second-stage1 weights of respondents in month t and MIS i with characteristic of interest 

K = 0.4 for unemployed, 0.7 for employed 

A = 0.3 for unemployed, 0.4 for employed 
 

 
1 Second-stage weights are the products of base sample weights and all subsequent adjustments for nonresponse, 
coverage, and benchmarking to external population controls by detailed demographics. The sum of all 
respondents’ second-stage weights in month t is the civilian noninstitutional population, 16 years of age and older. 
Second-stage weights are the final weights prior to compositing.  
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Of particular note is the Δ𝑡𝑡, or difference, term. This term measures the change in the overlapping 
sample panels between months t and t-1. These correspond to month-in-sample (MIS) 2 – 4 and MIS 6 – 
8 in month t and MIS 1 – 3 and MIS 5 – 7 in month t-1. As an example of the rotation and overlap, note 
that MIS 1 in month t-1 is the same sample panel as MIS 2 in month t. Because the Δ𝑡𝑡 involves 
overlapping panels, it is not directly calculable if month t-1 data are missing. 

Conversely, the 𝑌𝑌�𝑡𝑡𝑆𝑆𝑆𝑆 and 𝛽̂𝛽𝑡𝑡 terms only involve the non-overlapping panels from month t. These terms 
can still be calculated for month t if month t-1 data are missing. 

In October 2025, no CPS data were collected. Thus, for November 2025, month t-1 data are missing in 
the AK composite estimator. To facilitate computation of the AK composite estimator, the difference 
term was modified to reflect the 2-month change in overlapping panels, as indicated below. Note that the 
2-month change only has 50-percent overlap, instead of 75-percent as in the case of the usual AK 
composite estimator. 
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In formula [1], replacing the usual Δ𝑡𝑡 term with Δ𝑡𝑡
(2) results in the following formula for November 2025 

composite estimation: 

 

𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 = (1 − 𝐾𝐾)𝑌𝑌�𝑡𝑡𝑆𝑆𝑆𝑆 + 𝐾𝐾�𝑌𝑌�𝑡𝑡−2𝐶𝐶𝐶𝐶𝐶𝐶 + Δ𝑡𝑡
(2)� + 𝐴𝐴𝛽̂𝛽𝑡𝑡 [2] 

 

The adjusted AK composite estimator given by formula [2] was used to produce not seasonally adjusted 
composite estimates for November 2025 CPS employed and unemployed estimates.  

Theoretically, formula [2] has the same expected values for employed and unemployed as formula [1] if 
the MIS effects are unchanged from historical averages. While the MIS effects in November might be 
systematically different due to unusual data collection conditions, any bias effects are expected to be 
relatively small and well within usual estimates of sampling error. 

In terms of precision, it is known theoretically and empirically that formula [2] will produce labor force 
estimates with slightly larger variances than formula [1]. These results are presented in the subsequent 
sections. 
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II. Variance of CPS Composite Estimator 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪 

Using the generalized composite estimator (GCE) formulation from McIllece (2022), the CPS AK 
Composite Estimator can alternatively be written as: 

 
𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 = ∑ 𝑎𝑎𝑖𝑖𝑥𝑥𝑖𝑖,𝑡𝑡 + ∑ ∑ 𝐾𝐾𝑙𝑙𝑑𝑑𝑖𝑖𝑥𝑥𝑖𝑖,𝑡𝑡−𝑙𝑙4

𝑖𝑖=1
∞
𝑙𝑙=1

4
𝑖𝑖=1   [3] 

 
where 
 
𝑖𝑖 = MIS pair (i,j) where 𝑖𝑖 ∈ [1,2,3,4];  𝑗𝑗 = 𝑖𝑖 + 4 
 
l  = monthly lag 
 
𝑎𝑎𝑖𝑖 = GCE month t composite coefficient for MIS pair i [see Table 1] 
 
𝑏𝑏𝑖𝑖 = GCE month t-l composite coefficient for MIS pair i [see Table 1] 
 
𝑑𝑑𝑖𝑖 = 𝑎𝑎𝑖𝑖 − 𝑏𝑏𝑖𝑖  
 
𝑥𝑥𝑖𝑖,𝑡𝑡 = second-stage estimate of MIS pair i in month t 
 
K   = 0.4 for unemployed, 0.7 for employed 
 
A   = 0.3 for unemployed, 0.4 for employed  
 
The AK estimator [1] is a special case of the generalized composite estimator [3] given the a and b coefficients in 
Table 1, conditional on the A and K coefficients (Erkens 2012): 

Table 1: GCE coefficients of the AK estimator 
MIS a b MIS a b 

1 1 ‒ K + A 4/3 5 1 ‒ K + A 4/3 
2 1 + (K ‒ A)/3 4/3 6 1 + (K ‒ A)/3 4/3 
3 1 + (K ‒ A)/3 4/3 7 1 + (K ‒ A)/3 4/3 
4 1 + (K ‒ A)/3 0 8 1 + (K ‒ A)/3 0 

Assumptions / Definitions 

i. 𝑉𝑉�𝑥𝑥𝑖𝑖,𝑡𝑡� = 𝜎𝜎2 ∀ 𝑖𝑖, 𝑡𝑡 
ii. 𝐶𝐶𝐶𝐶𝐶𝐶�𝑥𝑥𝑖𝑖,𝑡𝑡 , 𝑥𝑥𝑗𝑗,𝑡𝑡−𝑙𝑙� = 𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙𝜎𝜎𝑡𝑡2 ∀ 𝑖𝑖, 𝑗𝑗, 𝑙𝑙, 𝑡𝑡 

 
 

Given (i) and (ii), the variance of 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 can be estimated as: 

𝑉𝑉�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶� = ∑ ∑ �𝑎𝑎𝑖𝑖𝑎𝑎𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0 + 𝐾𝐾2

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0�4

𝑗𝑗=1
4
𝑖𝑖=1 𝜎𝜎2 + 2 �∑ ∑ ∑ �𝐾𝐾𝑙𝑙𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 +4

𝑗𝑗=1
4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1

𝐾𝐾2𝐾𝐾𝑙𝑙

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 � � 𝜎𝜎2  [4] 
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where 𝐿𝐿 is defined to be large enough such that 𝑉𝑉𝐿𝐿+1�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶� + ⋯+ 𝑉𝑉∞�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶� ≈ 0. 

III. Variance of CPS Composite Estimator 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪  

Following notational convention from Section II, the adjusted CPS composite estimator can be written 
as: 

 
𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 = ∑ 𝑎𝑎𝑖𝑖𝑥𝑥𝑖𝑖,𝑡𝑡 + ∑ ∑ 𝐾𝐾𝑙𝑙−1𝑑𝑑𝑖𝑖𝑥𝑥𝑖𝑖,𝑡𝑡−𝑙𝑙4

𝑖𝑖=1
∞
𝑙𝑙=2

4
𝑖𝑖=1   [5] 

 

Assumptions / Definitions 

i. 𝑉𝑉�𝑥𝑥𝑖𝑖,𝑡𝑡� = 𝜎𝜎2 ∀ 𝑖𝑖, 𝑡𝑡 
ii. 𝐶𝐶𝐶𝐶𝐶𝐶�𝑥𝑥𝑖𝑖,𝑡𝑡 , 𝑥𝑥𝑗𝑗,𝑡𝑡−𝑙𝑙� = 𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙𝜎𝜎𝑡𝑡2 ∀ 𝑖𝑖, 𝑗𝑗, 𝑙𝑙, 𝑡𝑡 

iii. 𝐼𝐼𝑙𝑙 = �0, 𝑖𝑖𝑖𝑖 𝑙𝑙 = 1
1, 𝑖𝑖𝑖𝑖 𝑙𝑙 > 1 

 
Given (i) − (iii), the variance of 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 can be estimated as: 

𝑉𝑉�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2� = ∑ ∑ �𝑎𝑎𝑖𝑖𝑎𝑎𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0 + 𝐾𝐾2

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0�4

𝑗𝑗=1
4
𝑖𝑖=1 𝜎𝜎2 + 2 �∑ ∑ ∑ ��𝐾𝐾𝑙𝑙−1𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙�𝐼𝐼𝑙𝑙 +4

𝑗𝑗=1
4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1

𝐾𝐾2𝐾𝐾𝑙𝑙

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 � � 𝜎𝜎2  [6] 

where 𝐿𝐿 is defined to be large enough such that 𝑉𝑉𝐿𝐿+1�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2� + ⋯+ 𝑉𝑉∞�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2� ≈ 0. 

IV. Difference in Variance of 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪 and 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 

Given formulas [4] and [6], the expected difference between composite estimators 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 and 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 can 
be calculated as: 

𝑉𝑉�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶� − 𝑉𝑉�𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2� = �∑ ∑ �𝑎𝑎𝑖𝑖𝑎𝑎𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0 + 𝐾𝐾2

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0�4

𝑗𝑗=1
4
𝑖𝑖=1 𝜎𝜎2 + 2 �∑ ∑ ∑ �𝐾𝐾𝑙𝑙𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 +4

𝑗𝑗=1
4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1

𝐾𝐾2𝐾𝐾𝑙𝑙

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 � � 𝜎𝜎2� − �∑ ∑ �𝑎𝑎𝑖𝑖𝑎𝑎𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0 + 𝐾𝐾2

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,0�4

𝑗𝑗=1
4
𝑖𝑖=1 𝜎𝜎2 +

2 �∑ ∑ ∑ ��𝐾𝐾𝑙𝑙−1𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙�𝐼𝐼𝑙𝑙 + 𝐾𝐾2𝐾𝐾𝑙𝑙

1−𝐾𝐾2
𝑑𝑑𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙 �4

𝑗𝑗=1
4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1  � 𝜎𝜎2� = �2�∑ ∑ ∑ �𝐾𝐾𝑙𝑙𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙�4

𝑗𝑗=1
4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1  �𝜎𝜎2� −

�2 �∑ ∑ ∑ ��𝐾𝐾𝑙𝑙−1𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙�𝐼𝐼𝑙𝑙�4
𝑗𝑗=1

4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=1  � 𝜎𝜎2� = �2∑ ∑ �𝐾𝐾𝐾𝐾𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,1 �4

𝑗𝑗=1
4
𝑖𝑖=1 +

2∑ ∑ ∑ �𝐾𝐾𝑙𝑙−1(𝐾𝐾 − 1)𝑎𝑎𝑖𝑖𝑑𝑑𝑗𝑗𝑟𝑟𝑖𝑖𝑖𝑖,𝑙𝑙�4
𝑗𝑗=1

4
𝑖𝑖=1

𝐿𝐿
𝑙𝑙=2 �𝜎𝜎2  [7] 
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Equation [7] can be used to estimate the expectation of the difference in the variances of estimated levels 
for month t using either the 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 or 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 composite estimator, under assumptions (i) and (ii), such as 
in GVF standard error generation. 

Note that these assumptions are not strictly true but have been demonstrated to work well empirically 
(McIllece 2022). Table 2 presents theoretical and empirical results of variance and standard error ratios 
of using 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 in place of 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶. The theoretical results are based on formula [7]. The empirical results 
are computed using historical CPS replicate factors to produce variance estimates of both 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶 and 
𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 from 2005 – 2025, and the results are averaged over that time period. Replicate factors account 
for all the complexity of the CPS sample design without relying on assumptions (i) and (ii). For more 
information about CPS replicate factors, see TP77.  
 

Table 2: Theoretical and empirical variance and standard error ratios 

 
Estimate 

Theoretical variance and 
standard error ratios 

Empirical variance and 
standard error ratios 

Variance 
ratio 

Standard 
error ratio 

Variance 
ratio 

Standard 
error ratio 

Total Employed 1.31 1.14 1.28 1.13 
Total Unemployed 1.07 1.03 1.12 1.06 

 

The variance and standard error ratios are similar for both total employed and total unemployed 
estimates. The theoretical and empirical ratios differ slightly more for total unemployed because they 
represent a much smaller percentage of the population and vary more on a relative scale over time, 
which causes assumptions (i) and (ii) to be less accurate in any given month. 

Because the theoretical and empirical ratios in Table 2 are consistent with one another and the empirical 
ratios do not rely on assumptions (i) and (ii), the empirical ratios were used to adjust the November 2025 
official standard errors to reflect the increased variance of the 𝑌𝑌�𝑡𝑡𝐶𝐶𝐶𝐶𝐶𝐶2 composite estimator.  

V. Resumption of CPS Composite Estimator 𝒀𝒀�𝒕𝒕𝑪𝑪𝑪𝑪𝑪𝑪 in December 2025 

As described in Section I, the Δ𝑡𝑡 term of formula [1] relies on month t-1 data being collected and 
available. In December 2025, month t-1 data will refer to November 2025, facilitating resumption of the 
usual AK composite estimator. 

Because of the recursion of the composite estimator, the use of formula [2] for November 2025 will 
continue to affect labor force estimates in subsequent months. These effects will dissipate rather quickly 
due to the exponentially decaying coefficients applied to prior months’ estimates, particularly for 
estimates of total unemployed persons. However, slight increases in standard errors may persist for a 
few months after November 2025. 
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