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Research Objectives

• The National Crime Victimization Survey (NCVS) is a nationally 
representative household survey that collects information on 
criminal victimization, both reported and not reported to police.

• In 2016, the NCVS sample was redesigned and increased to 
support state estimates for the largest 22 states (called “boost 
states”) using three years of data.

• The NCVS was designed with the following goals:
o National 1-year violent crime estimate with no more than a 

3.68% CV
o State-level 3-year violent crime estimates with no more than 

10% CVs
• The sample was designed with these assumptions:

o National and state-level violent crime rates are 2%.
o State-level design effects (DEFFs) are the same as the national 

DEFFs from 1996-2010 NCVS data.
 DEFF calculations did not include all instances of repeated 

crimes (called “series crimes”).

• Recalculate target person interviews using 2016-2018 NCVS.
• Compare sample sizes using only national assumptions to those 

using state-specific assumptions.
• Examine the effect of series crimes on the DEFFs and sample 

sizes.

Design Effects: 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = �𝑣𝑣( �𝑝𝑝)
𝑣𝑣𝑆𝑆𝑆𝑆𝑆𝑆( �𝑝𝑝) = �𝑣𝑣 �̂�𝑝 �𝑝𝑝 1− �𝑝𝑝

𝑛𝑛

where �̂�𝑝 is the crime rate, 𝑣𝑣(�̂�𝑝) is the variance, 𝑣𝑣𝑆𝑆𝑆𝑆𝑆𝑆(�̂�𝑝) is the variance under 
SRS, and 𝑛𝑛 is the half-year person interviews.

• Incorporating series crimes into the sample size calculation 
produces sizes that are too large to be feasible.

• Sizes increase when using state-specific assumptions, indicating 
that more sample may be needed to meet state-level CV goals.

• State-level assumptions are limited by being from only one 
three-year timeframe. We will continue with the current sizes 
and re-examine them after more state-level data is collected.

Including Series Crimes Not Including Series Crimes
Estimate SR NSR SR NSR
1-year* 4.98 7.22 2.34 2.99
3-year 4.92 6.86 2.34 4.18

Including Series Crimes Not Including Series Crimes
PSU Mean (SD) Min Max Mean (SD) Min Max
SR 4.96 (2.88) 1.77 11.71 2.14 (0.38) 1.61 2.96
NSR 7.59 (7.92) 0.11 27.11 3.80 (3.28) 0.14 11.50

Table 1: National 1-Year and 3-Year Design Effects

Source: U.S. Census Bureau internal data from the 2016-2018 NCVS

Table 2: State-Level 3-Year Design Effects

Source: U.S. Census Bureau internal data from the 2016-2018 NCVS

Sample Sizes:
1. Calculate national half-year person interviews needed.

𝑛𝑛 =
(1 − �̂�𝑝𝑈𝑈.𝑆𝑆.)
𝐶𝐶𝐶𝐶2�̂�𝑝𝑈𝑈.𝑆𝑆.

𝑊𝑊𝑆𝑆𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑆𝑆𝑆𝑆 + 𝑊𝑊𝑁𝑁𝑆𝑆𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑁𝑁𝑆𝑆𝑆𝑆

where �̂�𝑝𝑈𝑈.𝑆𝑆. = 0.02, 𝐶𝐶𝐶𝐶 = 0.0368, 𝑊𝑊𝑆𝑆𝑆𝑆 = 0.66, and 𝑊𝑊𝑁𝑁𝑆𝑆𝑆𝑆 = 0.34.

2. Allocate 𝑛𝑛 proportionally to all states.
3. Evaluate if enough sample in boost states to meet 10% CV goal.

𝐶𝐶𝐶𝐶𝑘𝑘 = 𝑣𝑣( �𝑝𝑝𝑘𝑘)
�𝑝𝑝𝑘𝑘

where 𝑣𝑣 �̂�𝑝𝑘𝑘 = 𝑊𝑊𝑆𝑆𝑆𝑆 ,𝑘𝑘
2 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑆𝑆𝑆𝑆,𝑘𝑘

�𝑝𝑝𝑆𝑆𝑆𝑆,𝑘𝑘 1− �𝑝𝑝𝑆𝑆𝑆𝑆,𝑘𝑘
3𝑛𝑛𝑆𝑆𝑆𝑆,𝑘𝑘

+

𝑊𝑊𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘
2 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘

�𝑝𝑝𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘 1− �𝑝𝑝𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘
3𝑛𝑛𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘

where 𝑊𝑊𝑆𝑆𝑆𝑆,𝑘𝑘/𝑊𝑊𝑁𝑁𝑆𝑆𝑆𝑆,𝑘𝑘 is the proportion of persons in state k in the SR/NSR 
strata 

4. If needed, increase sample in boost states until 𝐶𝐶𝐶𝐶𝑘𝑘 = 10%.

Current Scenario 1 Scenario 2
National 144,100 133,800 145,400
Boost States 126,400 114,400 125,900
Balance 17,700 19,500 19,500

Current Scenario 1 Scenario 2
National 144,100 271,900 275,500
Boost States 126,400 228,400 232,000
Balance 17,700 43,600 43,600

Table 3: Sample Sizes not Including Series Crimes

Source: U.S. Census Bureau internal data from the 2016-2018 NCVS

Table 4: Sample Sizes Including Series Crimes

Source: U.S. Census Bureau internal data from the 2016-2018 NCVS
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• Sample sizes are much larger when series crimes are included 
due to large DEFFs from larger variance in the violent crime rate.

• When series crimes are not included, Scenario 1 sizes are smaller 
than the current ones, and Scenario 2 sizes are mostly larger 
than the current.

Note: SR = Self-Representing Primary Sampling Unit (PSU), NSR = Non-Self-Representing PSU
* 1-year design effects are an average of the design effects from the 2016, 2017, and 2018 NCVS

We calculated sample sizes under two scenarios:
Scenario 1. Only national assumptions (2% national and state-level 

crime rate, national DEFFs)
Scenario 2. National and state-specific assumptions (2% national 

crime rate, state-specific rates from 2016-2018 NCVS, 
national and state-specific DEFFs)

Note: Sample sizes rounded to nearest hundred.

Note: Sample sizes rounded to nearest hundred.
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