Appendix A2. R script for ZIP and census tract matches
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Appendi x A2. R code used to validate self-reported census tracts and
ZI P Code Tabul ation Areas (ZCTAs)

This script conpares self-reported geographic identifiers with official
2024 TICGER/ Line reference datasets fromthe U S. Census Bureau, and creates
cl ean geographic identifier colums (TIGER CODE, TIGER ZIP) for use in
downstream anal yses (e.g., joining ACS data).

Validation is performed progressively: each step is only applied to
respondents who did NOT already match in an earlier.
HEHBHBHBH SRR AR A AR AR R R A R R R A R R R R R

HOHOH O OH R H R H

l'ibrary(tidyverse)
library(sf)
l'i brary(spati al Eco)

R e R
## Read survey and reference datasets

oz L e
survey <- read_csv("data/ Nevada m ni ng_v4.csv")

census_tracts <- read_sf("data/ CA_NV_CensusTracts. shp")

zi p_codes <- read_sf("data/tl_2024_us_zcta520.shp")

states <- read_sf("data/tl_2024 us_state.shp")

# Full U S. ZCTA dataset (not clipped to CANV).

# Used for ZIP validation below, since a mstyped ZIP could plausibly
# resolve to a ZCTA outside Californial/ Nevada.

zip_codes_all <- st_read("data/tl_2024_us_zcta520. shp")

## Renanme survey vari abl es

H#

## QB2 = self-reported census tract
## QB4 = self-reported ZI P code

survey <- survey %%

rename(
reported_tract = Q62,
reported_zip = Qb4
) %%
mut at e(
reported_tract = as.character(reported_tract),
reported_zip = as. character(reported_zip)
)
e = - m m e e
## Prepare California and Nevada state boundary
2z e e e

states_ca_nv <- states %%
filter(STUSPS % n% c("CA", "NV'))

ca_nv_boundary <- st_union(states_ca_nv)
pl ot (states_ca_nv[1])

## Cip ZI P Code Tabulation Areas to California and Nevada
it
## Retained for mapping/plotting purposes. NOT used for ZIP validation
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## bel ow (see zip_codes_all).

zi p_codes <- st_intersection(
zi p_codes,
ca_nv_boundary

)

RRAHHHHHHHBH BB R R HHHHHHHARRRRRHHHHHHHBH AR R RAHHHHAHH AR RRRRHHHHHHHH AR R

# PART 1. CENSUS TRACT VALI DATI ON

HHAHBHH R AR R R R R R R R R R R R R R

## Step 1. Exact match to TIGER NAME field

mat ch_stepl <- survey$reported_tract % n% census_tract S$NAVE
i dx_stepl <- match(survey$reported_tract, census_tract s$SNAMVE)

exact _matches <- sum(match_stepl, na.rm = TRUE)
exact _percent <- exact_matches / nrow(survey) * 100
exact _per cent

## Step 2. Renove | eading zeros and conmpare to NAME
#it Exanpl e: 0032.06 -> 32.06
#it Only applied to respondents who did not match in Step 1.

reported_tract _nozeros <- str_replace(survey$reported_tract, "~0+", "")

mat ch_step2 <- !match_stepl &
(reported_tract_nozeros % n% census_tract SSNAVE)
i dx_step2 <- match(reported_tract_nozeros, census_tracts$SNAMVE)

| eadi ng_zero_mat ches <- sun{match_step2, na.rm = TRUE)
| eadi ng_zero_percent <- |eading_zero_matches / nrowsurvey) * 100
| eadi ng_zer o_percent

## Step 3. Renove deci nal point and conpare to TRACTCE
it Exanpl e: 0032.06 -> 003206

#it Only applied to respondents who did not match in Step 1 or Step 2.

reported_tract_code <- str_renove_all (survey$reported_tract, "\\.")

mat ch_step3 <- !match_stepl & !match_step2 &
(reported_tract_code % n% census_tract s$TRACTCE)
idx_step3 <- match(reported_tract_code, census_tract s$TRACTCE)

deci mal _renmoved_mat ches <- sun{match_step3, na.rm = TRUE)
deci mal _renmoved_percent <- deci mal _renoved_natches / nrow(survey) * 100
deci mal _r enoved_per cent

## Summary table: cumulative tract match rates

tract _match_summary <- tibbl e(

Validation = c(
"Exact match to TICER tract numnber”,
"After renoving |eading zeros",
"After renoving deci mal point"

)

Mat ches = c(
exact _nat ches,
exact _mat ches + | eadi ng_zero_nat ches,
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exact _mat ches + | eadi ng_zero_nat ches + deci mal _renobved_nat ches

)
Percent = round(
c(
exact _percent,
exact _percent + | eading_zero_percent,
exact _percent + |eading_zero_percent + decinal_renoved_percent
)
1
)

)

tract _match_summary

## Add match type and official TIGER identifiers back into survey

survey <- survey %%
mut at e(
tract _match_type = case_when(
mat ch_stepl ~ "Exact Tl GER NAME match",

mat ch_step2 ~ "Leadi ng zeros renoved"”,
mat ch_step3 ~ "Deci mal renoved"”,
TRUE ~ "No match"

)
)

survey$TlI GER_NAME <- NA character_
survey$TlI GER_CODE <- NA character _

survey$TlI GER_NAME[ mat ch_st epl] <- census_tract s$NAME[ i dx_st epl[ mat ch_stepl]]
survey$TlI GER_CODE[ mat ch_stepl] <- census_tract sS$TRACTCE[ i dx_st epl[ match_stepl]]

survey$TlI GER_NAME[ nat ch_step2] <- census_tract s$NAVE[ i dx_st ep2[ mat ch_st ep2] ]
survey$Tl GER_CODE[ nat ch_step2] <- census_tract sS$TRACTCE[ i dx_st ep2[ mat ch_st ep2]]

survey$TlI GER_NAME[ mat ch_st ep3] <- census_tract s$NAME[ i dx_st ep3[ mat ch_st ep3] ]
survey$TlI GER_CODE[ mat ch_step3] <- census_tract sS$TRACTCE[ i dx_st ep3[ mat ch_st ep3]]

## Sanity check: table counts should equal tract_match_summary above
tabl e(survey$tract _match_type)

HHHHHHHRHBH BB R B R R AR R AR AR R A AR
# PART 2: ZI P CODE VALI DATI ON

#

# ASSUMPTI ON normal i zati on proceeds

# Step 1: exact match

# Step 2: restore a dropped | eading zero (e.g., "2138" -> "02138")

# Step 3: strip a ZIP+4 suffix (e.g., "89701-1234" -> "89701")

# As with tracts, each step only applies to respondents not already natched.
TR I B

## Step 1. Exact match to ZCTA5CE20

zi p_match_stepl <- survey$reported_zip % n% zi p_codes_al | $ZCTA5CE20

zi p_i dx_stepl <- match(survey$reported_zip, zip_codes_all $ZCTA5CE20)
zi p_exact _matches <- sum(zi p_match_stepl, na.rm = TRUE)

Zi p_exact _percent <- zip_exact_matches / nrow(survey) * 100

zi p_exact _percent

## Step 2. Restore dropped |eading zero (pad to 5 digits)
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#it Exanpl e: 2138 -> 02138
#it Only applied to respondents who did not match in Step 1.

reported_zi p_padded <- str_pad(survey$reported_zip, width = 5, pad = "0")

zip_match_step2 <- !zip_match_stepl &
(reported_zi p_padded % n% zi p_codes_al | $ZCTA5CE20)
Zi p_i dx_step2 <- match(reported_zi p_padded, zip_codes_al | $ZCTA5CE20)

zi p_l eadi ng_zero_mat ches <- sun(zi p_match_step2, na.rm = TRUE)

zi p_|l eadi ng_zero_percent <- zip_|leading_zero_matches / nrow(survey) * 100

zi p_l eadi ng_zer o_percent

## Step 3. Strip ZI P+4 suffix
it Exanpl e: 89701-1234 -> 89701

#it Only applied to respondents who did not match in Step 1 or Step 2.

reported_zip_5digit <- str_sub(
str_renove(survey$reported_zip, "-.*$"),
1, 5

)

zip_match_step3 <- !zip_match_stepl & !zip_match_step2 &
(reported_zip_5digit % n% zi p_codes_al | $ZCTA5CE20)
zi p_i dx_step3 <- match(reported_zip_5digit, zip_codes_all $ZCTASCE20)

zi p_plus4_matches <- sum(zi p_nmatch_step3, na.rm = TRUE)
zi p_plus4_percent <- zip_plus4_natches / nrow(survey) * 100
zi p_pl us4_percent

zi p_mat ch_summary <- tibbl e(
Validation = c(
"Exact match to ZCTA",
"After restoring |eading zero",
"After renoving Zl P+4 suffix"

),
Mat ches = ¢(
zi p_exact _mat ches
zZi p_exact _matches + zip_l eadi ng_zero_nat ches,
zi p_exact _matches + zip_l eadi ng_zero_matches + zi p_pl us4_nat ches
)
Percent = round(
c(
Zi p_exact _percent,
zi p_exact _percent + zip_l eading_zero_percent,
zi p_exact _percent + zip_|leading_zero_percent + zip_plus4_percent
)
1
)

## Add match type and official ZCTA identifier back into survey

survey <- survey %%
mut at e(
zi p_match_type = case_when(
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zi p_match_stepl ~ "Exact ZCTA match",

zi p_match_step2 ~ "Leading zero restored”,
zip_match_step3 ~ "ZI P+4 suffix renoved”,
TRUE ~ "No match"

)
)

survey$TI GER ZI P <- NA character_

survey$Tl GER ZI P[ zi p_mat ch_stepl] <-

zi p_codes_al | $ZCTA5CE20[ zi p_i dx_stepl[zi p_match_st epl]]
survey$Tl GER ZI P[ zi p_mat ch_st ep2] <-

zi p_codes_al | $ZCTA5CE20[ zi p_i dx_st ep2[ zi p_mat ch_st ep2] ]
survey$TlI GER ZI P[ zi p_mat ch_step3] <-

zi p_codes_al | $ZCTA5CE20][ zi p_i dx_st ep3[ zi p_mat ch_st ep3] ]

## Sanity check: table counts should equal zip_match_sunmary above
t abl e(survey$zi p_nmat ch_t ype)

HHHHRHHH R R R R

# PART 3: SUMVARY BY DEMOGRAPHI C VARI ABLES

#

# tract_match / zip_match are TRUE/ FALSE flags for "matched at any step"”
# (i.e., match_type !'= "No natch").

#

HHHHRHHH B R R R

survey <- survey %%
mut at e(
tract_match = tract_match_type !'= "No natch",
zi p_match = zip_match_type !'= "No match"

## Label denographic variables using the survey codebook

survey <- survey %%
mut at e(
age_group = factor (@0, levels = 1:6, |labels = c(
"18-24", "25-34", "35-44", "45-54", "55-64", "65 or ol der"
),
gender = factor(@1, levels = 1:3, labels = c(
"Mal e", "Female", "Non-binary / third gender"

),
race = factor(@®2, levels = 1:7, labels = ¢(
"\Wi t e/ Caucasi an", "Black or African Anerican",
"Asi an or Asian Anerican", "Native American or Al aska Native",
"Native Hawaiian or Pacific Islander", "Cther", "Milti-racial"
),

hi spanic_origin = factor (@3, levels = 1:2, labels = ¢(
"Hi spanic", "Not Hi spanic"

),

education = factor(Qb4, levels = 1:5, labels = c(
"Less than high school", "H gh school graduate or equivalent",
"Some col |l ege or Associate degree", "Bachelor's degree",
"Graduate or professional degree"

).

enmpl oyment = factor (b5, levels = 1:8, labels = c(
"Enpl oyed full-time", "Enployed part-time", "Self-enployed",
"Unenpl oyed, | ooking for work", "Unenployed, not |ooking for work",
"Retired", "Student", "Cther"

).

incone = factor((QB6, levels = 1:6, |abels = ¢(
"Less than $25, 000", "$25, 000-%$49, 999", "$50, 000-$74, 999",
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"$75, 000- $99, 999", "$100, 000- $149, 999", "$150, 000 or nore"

).

party lean = factor (@7, levels = 1:5, labels = ¢(
"Strongly Republican", "Lean Republican", "Independent",
"Lean Denocratic", "Strongly Denocratic"

),

i deol ogy = factor(@8, levels = 1:5, labels = c(
"Strongly conservative", "Conservative", "MNbderate"
"Liberal", "Strongly I|iberal"

).

m ni ng_househol d = factor (@9, levels = 1:3, labels = c(
"Yes, currently enployed", "Yes, previously enployed", "No"

))
)
R e R
## Sinple hel per to reduce repetition bel ow.
## Not a nornalization/ matching function -- just group_by() + summarise()
## kept transparent so each output table is easy to inspect on its own.
2z e e R e

sunmari ze_match_by <- function(data, group_var) {
data %%
group_by({{ group_var }}) %%
sumari se(

n = n(),

tract_match_rate = round(rmean(tract_natch) * 100, 1),

zip_match_rate = round(nean(zi p_match) * 100, 1),

.groups = "drop"

)

}
i R e e R R R
## Match rate by each denographic variable
## (each is its own inspectable object -- print individually as needed)
oz L e
mat ch_by_age <- sunmarize_match_by(survey, age_group)
mat ch_by_gender <- sumari ze_mat ch_by(survey, gender)
mat ch_by_race <- sumarize_mat ch_by(survey, race)
mat ch_by_hi spani ¢ <- summarize_mat ch_by(survey, hispanic_origin)

mat ch_by_educati on <- sumarize_mat ch_by(survey, education)
mat ch_by_enpl oynent <- sunmarize_mat ch_by(survey, enpl oynment)

mat ch_by_i ncone <- summarize_mat ch_by(survey, incone)

mat ch_by _party <- summarize_match_by(survey, party_|ean)

mat ch_by_i deol ogy <- sumarize_mat ch_by(survey, ideol ogy)

mat ch_by_mi ni ng <- sumarize_mat ch_by(survey, m ning_househol d)

mat ch_by_age

mat ch_by_gender

mat ch_by _race

mat ch_by_hi spani c
mat ch_by_educati on
mat ch_by_enpl oynent
mat ch_by_i ncone

mat ch_by party

mat ch_by_i deol ogy
mat ch_by_mi ni ng

HHAHBHHHRRHHARHHHARHH AR HHA R HH AR HA R H R R HA R H TR R R R R R
# PART 4: SAVE VALI DATED SURVEY DATASET
HHHHRHHH B R R R

write_csv(
survey,
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"cl ean_dat a/ survey_| ocati on_val i dation.csv"

)

BRAHHHHHHHHH R R HHHH AR HHHH AR AR R R R R

# End of script
HHBHHBH BB H B H R R H R R H R H R R H R R R R AR
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