Supplemental Material A: Data Cleaning Pipeline	TCCY Resource Mapping FY2025

Appendix: Longitudinal RM Data Cleaning Script
Resource Mapping Data Cleaning Pipeline
Annotated Source Code Reference
 
Tennessee Commission on Children and Youth
Resource Mapping Report, Fiscal Year 2025
April 2026
This document presents the annotated source code for the Resource Mapping data cleaning pipeline (rm_cleaning_pipeline.py). The pipeline converts raw survey exports spanning FY13–FY25 into sequentially cleaned analytical files used for expenditure analysis, SROI computation, and trend reporting. The code is organised into 19 sections, each preceded by a prose annotation explaining its purpose, design rationale, and any cleanup changes applied.
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[bookmark: _Toc227063810]Module Docstring
The module-level docstring serves as the primary orientation for any reader. It identifies the script’s purpose, explains why a cleaning pipeline is necessary (13 years of inconsistent Excel submissions), lists the authoritative source documents that govern every decision, enumerates all pipeline steps with one-line descriptions, and catalogs every output file.

"""
Resource Mapping Data Cleaning Pipeline
========================================
Tennessee Commission on Children and Youth (TCCY)
Resource Mapping Report, Fiscal Year 2025
 
Purpose
-------
Converts RM_Allyears_RAW.xlsx (raw Excel export spanning FY13-FY25) into
sequentially cleaned analytical files for use in expenditure analysis, SROI
computation, and trend reporting. The pipeline processes a portfolio of
approximately $15.3 billion across 26 state agencies and 300+ programs.
 
Why This Script Exists
----------------------
The Resource Mapping survey has been administered annually since FY2013 via
Excel, with each fiscal year using a slightly different instrument layout.
Over 13 years of submissions, agency reporters introduced thousands of name
variants, typos, and formatting inconsistencies. Some reporters entered
narrative text where numbers were expected, misattributed funding sources,
or duplicated budget lines. This pipeline reconciles all of that into a
single internally consistent analytical dataset.
 
Sources of Truth
----------------
  RM_Allyears_Change_Log.docx              Chronological change record
  RM_Analytical_Decisions_Addendum_1.docx   Decision rationale for edge cases
  RM_Outcome_Focus_Changes.docx             Outcome/focus reclassification log
  RM_Program_Coding_Reference.xlsx          Canonical codes, flags (authoritative)
  RM_Master_Data_Quality_Corrections.docx   NServed/expenditure override sourcing
 
Pipeline Steps
--------------
  Step 1   Rename     Standardise agency and program names via RENAME_MAP
  Step 3   Merge      Collapse duplicate (agency, program) rows within each FY
  Step 3b  Overrides  Apply verified NServed and expenditure corrections
  Step 4   TCCY Codes Attach canonical outcome, focus, adult-only, under-6 flags
  Step 4b  Interdept  Reclassify interdepartmental funding streams
  Step 4c  Transfers  Deduct confirmed interagency double-counting (Tier 1)
  Step 5   Child Only Remove adult-only programs for child-focused analyses
  Step 6   BEP/TISA   Remove BEP/TISA passthrough; apply partial corrections
 
  
  
  
  
 
Outputs (one Excel workbook per step, each with one tab per fiscal year)
------------------------------------------------------------------------
  RM_Step1_Renamed.xlsx            Post-rename
  RM_Step3_Merged.xlsx             Post-merge
  RM_Step4_AllPrograms.xlsx        All programs with TCCY codes (pre-deduction)
  RM_Step4d_Deducted.xlsx          Post interagency deductions
  RM_Step5_ChildOnly.xlsx          Adult-only programs removed
  RM_Step6a_AllPrograms_BEP.xlsx   BEP/TISA corrected (all programs)
  RM_Step6b_ChildOnly_BEP.xlsx     BEP/TISA corrected (child-only)
  Interagency_Transfer_Summary.md  Transfer deduction audit trail
  pipeline.log                     Full execution log
"""
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Standard library and third-party dependencies. The pipeline uses pandas for tabular data manipulation, openpyxl for writing multi-sheet Excel workbooks, and Python’s built-in re, os, sys, and logging modules for file I/O, pattern matching, and audit logging.

import os
import re
import sys
import logging
from itertools import groupby as igrp
 
import pandas as pd
from openpyxl import Workbook
from openpyxl.utils.dataframe import dataframe_to_rows
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File paths, fiscal year range, the text normalisation helper, and logging configuration. The norm() function is used throughout to compare agency and program names regardless of case, whitespace, or apostrophe encoding. All pipeline activity is logged to both the console and a persistent pipeline.log file for reproducibility and audit.

# ==========================================================================
# Configuration
# ==========================================================================
 
INPUT_ORIG    = “Path to raw input file containing all years of Resource Mapping data”
INPUT_RECODED = “Path to full and verified Programmatic Focus and Outcome program codes”
OUT_DIR       = “Path to folder where data sets will be saved”
os.makedirs(OUT_DIR, exist_ok=True)
 
ALL_YEARS = [f"FY{y}" for y in range(13, 26)]
 
# Text normalisation helper: lowercase, strip whitespace, unify apostrophes
# (Unicode curly vs. ASCII). Used throughout to compare agency/program names.
norm = lambda s: str(s or "").lower().strip().replace('\u2019', "'").replace('\u2018', "'")
 
logging.basicConfig(
    level=logging.INFO,
    format="%(levelname)s  %(message)s",
    handlers=[
        logging.StreamHandler(
            stream=open(sys.stdout.fileno(), mode="w", encoding="utf-8", buffering=1)
        ),
        logging.FileHandler(
            os.path.join(OUT_DIR, "pipeline.log"), mode="w", encoding="utf-8"
        ),
    ],
)
log = logging.getLogger(__name__)
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The Excel instrument provides up to 10 funding source “slots” per program, each comprising a source type, a description, and a dollar amount. After year-specific column renaming, all years use a common internal naming convention. SLOT_DEFS is the single source of truth for these column names. This constant is defined at module level as the single source of truth for funding slot column names used by _get_triplets() and step4c_deduct_transfers().

# ==========================================================================
# Funding Slot Definitions (module-level constant)
# ==========================================================================
#
# Excel provides up to 10 funding source "slots" per program. After
# year-specific column renaming, all years use a common internal naming:
#
#   Slot 1:  Funding Source   / Funding Source Description   / Funding Amount
#   Slot 2:  Funding Source2  / Funding Source Description3  / Funding Amount4
#   ...      (stride of 3 on numeric suffix, starting at 2 for slot 2)
#   Slot 10: Funding Source26 / Funding Source Description27 / Funding Amount28
#
# This single definition replaces local _SLOT_DEFS copies that were

 
SLOT_DEFS = (
    ("Funding Source",   "Funding Source Description",   "Funding Amount"),
    ("Funding Source2",  "Funding Source Description3",  "Funding Amount4"),
    ("Funding Source5",  "Funding Source Description6",  "Funding Amount7"),
    ("Funding Source8",  "Funding Source Description9",  "Funding Amount10"),
    ("Funding Source11", "Funding Source Description12", "Funding Amount13"),
    ("Funding Source14", "Funding Source Description15", "Funding Amount16"),
    ("Funding Source17", "Funding Source Description18", "Funding Amount19"),
    ("Funding Source20", "Funding Source Description21", "Funding Amount22"),
    ("Funding Source23", "Funding Source Description24", "Funding Amount25"),
    ("Funding Source26", "Funding Source Description27", "Funding Amount28"),
)
SRC_COLS = [t[0] for t in SLOT_DEFS]
AMT_COLS = [t[2] for t in SLOT_DEFS]
 
# Funding source type classifications used by summary recomputation
FEDERAL_TYPES = {"Federal", "Interdepartmental Federal"}
STATE_TYPES   = {"State", "Interdepartmental State"}
OTHER_TYPES   = {"Other"}
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Each fiscal year’s Excel instrument uses a different column naming convention. FY24 used “.N” suffixed columns; FY25 switched to space-separated “Funding Source N” naming. These dictionaries normalise every year to the common internal scheme. The FY25 section includes a respondent-entered funding type normalisation map (e.g., “state dollars” → “State”). Legacy column names from FY13/FY14 (all-caps identifiers) are also mapped here. TOTAL_COL_MAP and NSERVED_COL_MAP handle the varying names of summary expenditure and children-served columns.

# ==========================================================================
# Fiscal-Year Column Remapping
# ==========================================================================
#
# Each fiscal year's Excel instrument uses a different column naming
# convention. These dictionaries normalise every year to the common
# internal naming defined in SLOT_DEFS.
 
# -- FY24: Excel used ".N" suffixed columns --
FY24_DROP = {
    "Federal Funding Source", "Federal Funding Source.1", "Federal Funding Source.2",
    "Federal Funding Source.3", "Federal Funding Source.4", "Federal Funding Source.5",
    "Federal Funding Source.6", "Federal Funding Source.7", "Federal Funding Source.8",
    "Federal Funding Source.9",
}
FY24_RENAME = {
    "Funding Source.1": "Funding Source2", "Funding Source Description.1": "Funding Source Description3",
    "Funding Amount.1": "Funding Amount4",
    "Funding Source.2": "Funding Source5", "Funding Source Description.2": "Funding Source Description6",
    "Funding Amount.2": "Funding Amount7",
    "Funding Source.3": "Funding Source8", "Funding Source Description.3": "Funding Source Description9",
    "Funding Amount.3": "Funding Amount10",
    "Funding Source.4": "Funding Source11", "Funding Source Description.4": "Funding Source Description12",
    "Funding Amount.4": "Funding Amount13",
    "Funding Source.5": "Funding Source14", "Funding Source Description.5": "Funding Source Description15",
    "Funding Amount.5": "Funding Amount16",
    "Funding Source.6": "Funding Source17", "Funding Source Description.6": "Funding Source Description18",
    "Funding Amount.6": "Funding Amount19",
    "Funding Source.7": "Funding Source20", "Funding Source Description.7": "Funding Source Description21",
    "Funding Amount.7": "Funding Amount22",
    "Funding Source.8": "Funding Source23", "Funding Source Description.8": "Funding Source Description24",
    "Funding Amount.8": "Funding Amount25",
    "Funding Source.9": "Funding Source26", "Funding Source Description.9": "Funding Source Description27",
    "Funding Amount.9": "Funding Amount28",
}
 
# -- FY25: Excel uses "Funding Source N" (space-separated numbering) --
FY25_DROP = {
    "Federal Funding Stream 1", "Federal Funding Stream 2", "Federal Funding Stream 3",
    "Federal Funding Stream 4", "Federal Funding Stream 5", "Federal Funding Stream 6",
    "Federal Funding Stream 7", "Federal Funding Stream 8", "Federal Funding Stream 9",
    "Federal Funding Stream 10",
}
FY25_RENAME = {
    "Funding Source 1": "Funding Source",
    "Funding Source Description 1": "Funding Source Description",
    "Funding Amount 1": "Funding Amount",
    "Funding Source 2": "Funding Source2",
    "Funding Source Description 2": "Funding Source Description3",
    "Funding Amount 2": "Funding Amount4",
    "Funding Source 3": "Funding Source5",
    "Funding Source Description 3": "Funding Source Description6",
    "Funding Amount 3": "Funding Amount7",
    "Funding Source 4": "Funding Source8",
    "Funding Source Description 4": "Funding Source Description9",
    "Funding Amount 4": "Funding Amount10",
    "Funding Source 5": "Funding Source11",
    "Funding Source Description 5": "Funding Source Description12",
    "Funding Amount 5": "Funding Amount13",
    "Funding Source 6": "Funding Source14",
    "Funding Source Description 6": "Funding Source Description15",
    "Funding Amount 6": "Funding Amount16",
    "Funding Source 7": "Funding Source17",
    "Funding Source Description 7": "Funding Source Description18",
    "Funding Amount 7": "Funding Amount19",
    "Funding Source 8": "Funding Source20",
    "Funding Source Description 8": "Funding Source Description21",
    "Funding Amount 8": "Funding Amount22",
    "Funding Source 9": "Funding Source23",
    "Funding Source Description 9": "Funding Source Description24",
    "Funding Amount 9": "Funding Amount25",
    "Funding Source 10": "Funding Source26",
    "Funding Source Description 10": "Funding Source Description27",
    "Funding Amount 10": "Funding Amount28",
    "Total Funding": "Total (Funding Amount) Expenditures)",
}
 
# -- FY25: Respondent-entered funding type normalisation --
# Excel respondents entered inconsistent casing/synonyms. "Local" maps
# to "Other" because the pipeline has no separate Local bucket.
FY25_SRCTYPE_NORM = {
    "federal":         "Federal",
    "state":           "State",
    "state dollars":   "State",
    "interdept-state": "Interdepartmental State",
    "local":           "Other",
}
 
# -- Legacy column names (FY13/FY14 all-caps field identifiers) --
LEGACY = {
    "STATE_AGENCY": "Agency Name",
    "PROGRAM_NAME": "Program Name",
    "PROGRAM_DESCRIPTION_PURPOSE": "Description/Purpose",
    "PRIMARY_OUTCOME": "Primary Outcome",
    "PROGRAMMATIC_FOCUS": "Programmatic Focus",
}
 
# -- Expenditure summary column normalisation --
TOTAL_COL_MAP = {
    "2013_TOT_ FUNDING": "Total",  "2013_FED_FUNDING": "Federal",
    "2013_STATE_FUNDING": "State", "2013_OTHER_FUNDING": "Other",
    "2014_TOT_ FUNDING": "Total",  "2014_FED_FUNDING": "Federal",
    "2014_STATE_FUNDING": "State", "2014_OTHER_FUNDING": "Other",
    "Total Expenditures": "Total", "Total Federal": "Federal",
    "Total State": "State",        "Total Other": "Other",
    "Total (Funding Amount) Expenditures)": "Total",
    "Total Funding": "Total",
}
 
# -- NServed column normalisation --
NSERVED_COL_MAP = {
    'Number of Children Served': 'NServed',
    'CHILDREN_SERVD_2013': 'NServed',
    'CHILDREN_SERVD_2014': 'NServed',
}
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The largest single component of the pipeline: approximately 480 entries that standardise variant agency and program names across 13 fiscal years. Variants arise from reporter typos (e.g., “Youth Deve.opment Centers”), truncated field entries (Excel’s 50-character limit), evolving program names (BEP → TISA, ESEA → ESSA), agency reorganisations (DIDD → Department of Disability and Aging), instrument redesigns (FY25 introduced new prefixed names like “Crisis Continuum, ...”), and cross-agency reporting shifts (CoverKids moving between TennCare, DCS, and its own agency). Representative entries for the largest program families are shown here; the complete dictionary is maintained in the production script. 

# ==========================================================================
# RENAME_MAP — Program Name Standardisation (~480 entries)
# ==========================================================================
#
# Maps variant (agency, program) pairs to canonical names.
#   (old_agency, old_program) -> (new_agency_or_None, new_program_or_None)
#   None = keep current value unchanged.
#
# Why this exists: Over 13 fiscal years of Excel submissions, reporters
# introduced thousands of name variants through typos, truncated fields,
# evolving program names, agency reorganisations, and instrument redesigns.
# Without this map, the same program appears as multiple distinct entries.
#
# Organisation: Grouped alphabetically by agency, then by topic.
#
# Cleanup applied (April 2026):
#   - Removed duplicate key: DIDD "Family Support Program" appeared twice
#     with identical targets. Python silently takes last-write-wins, so
#     the first entry was dead code.
#   - Moved UT Extension entry inside dict (was syntactically before the
#     opening brace in the original, which is a Python error).
#
# The full RENAME_MAP is maintained in the production script. Key program
# families requiring extensive normalisation:
#
#   Department of Education (DOE):
#     - ESSA/ESEA Title programs: I-A (8 variants), I-C Migrant (6),
#       I-D Delinquent (10), II-A Teacher Quality (16), III English
#       Language (13), IV-A Student Support (6), IV-B 21st Century (2),
#       V-B Rural Education (7), IX McKinney-Vento (6)
#     - IDEA Part B (4 variants) and Preschool 619 (4 variants)
#     - CCTE: Governor's Schools (23 individual schools -> 1 canonical),
#       Perkins grants (5 program families), CTSOs, Innovative Schools,
#       Jobs for TN Grads, WBL, SySTEM
#     - School Nutrition (7 FY25 year-suffixed names -> canonical)
#     - VPK (3 variants), ESSER (3 admin merges), TEIS (2 pre-DIDD)
#
#   DMHSAS (70+ entries):
#     - Admin row merges: 50+ "Program Name Admin" -> "Program Name"
#     - FY25 Crisis Continuum split: 7 new prefixed names -> historical
#     - FY25 BHSN split: adult/child variants
#     - Historical typo fixes: "Transistions", "Supprot", "Tennesee", etc.
#
#   Department of Health (30+ entries):
#     - Program consolidations: Child Fatality Review (6 source programs),
#       Injury Prevention (3 source), Immunization (4 source)
#     - FY25 rebrands: SPARK -> SRAE, HUGS -> CHANT
#
#   Cross-agency redirects:
#     - BEP/TISA agency standardisation (3 agency name variants)
#     - CoverKids routing from TennCare/DCS (8 entries)
#     - kidcentraltn routing from TCCY/Governor's Cabinet (3 entries)
#     - GELF/Imagination Library consolidation (5 entries)
#     - DOT -> Tennessee Highway Safety Office migration (10 entries)
#     - DIDD -> Department of Disability and Aging (7 entries, incl. TEIS Admin)
 
RENAME_MAP = {
    # [FULL DICTIONARY: ~480 entries maintained in production script.
    #  See rm_cleaning_pipeline.py for complete mapping.
    #  Representative entries by agency group shown below.]
 
    # ── UT Extension ──────────────────────────────────────────────────────
    ("University of Tennessee Extension", "TN 4-H Youth Development"):
        ("UT Institute of Agriculture", "Tennessee 4-H"),
 
    # ── Administrative Office of the Courts ───────────────────────────────
    ("Administrative Office of the Courts", "Court Improvement Program Basic Grant"):
        (None, "Court Improvement Program Grant"),
    ("Administrative Office of the Courts", "Child Support Magistrates"):
        (None, "Child Support"),
 
    # ── CoverKids (reported under TennCare/DCS in various years) ──────────
    ("TennCare", "CoverKids - Medical"):        ("CoverKids", "CoverKids: Medical"),
    ("TennCare", "CoverKids - Dental"):         ("CoverKids", "CoverKids: Dental"),
    ("TennCare", "CoverKids - Administration"): ("CoverKids", "CoverKids: Admin"),
    ("TennCare", "CoverKids: Medical"):         ("CoverKids", None),
    ("TennCare", "CoverKids: Dental"):          ("CoverKids", None),
    ("TennCare", "CoverKids: Admin"):           ("CoverKids", None),
    ("Department of Children's Services", "CoverKids - Administration"):
        ("CoverKids", "CoverKids: Admin"),
    ("CoverKids", "CoverKids: Outreach (back to school - Southern Po"):
        (None, "CoverKids: Outreach"),
 
    # ── DIDD / Department of Disability and Aging ─────────────────────────
    # TEIS Admin: FY24 reported admin as a separate row. Other years either
    # included admin in the program row (FY15-23, FY25) or reported a
    # separate admin row that was renamed and merged (FY13-14 under DOE).
    # Excluding FY24's admin row created an inconsistency — admin dollars
    # were included for every year except FY24. The correct treatment is
    # rename-and-merge, consistent with FY13-14.
    ("Department of Intellectual and Developmental Disabilities", "TEIS Admin"):
        ("Department of Disability and Aging", "Tennessee's Early Intervention Service (TEIS)"),
 
    # ── DOE: ESSA Title I-A (8 variants -> 1 canonical) ──────────────────
    ("Department of Education", "ESEA-Title I, Part A - Improving Acad. Achievement"):
        (None, "ESSA-Title I, Part A - Improving Basic Programs"),
    ("Department of Education", "ESSA-Admin-Title I, Part A - Improving Basic Prog"):
        (None, "ESSA-Title I, Part A - Improving Basic Programs"),
    ("Department of Education", "ESSA-Admin-Title I, Part A - Improving Basic Programs"):
        (None, "ESSA-Title I, Part A - Improving Basic Programs"),
    # ... [5 additional Title I-A variants]
 
    # ── DOE: CCTE Governor's Schools (23 schools -> 1 canonical) ──────────
    ("Department of Education", "Governor's School - APSU - GSCP"):  (None, "CCTE Governor's Schools"),
    ("Department of Education", "Governor's School - ETSU - GSIBSS"): (None, "CCTE Governor's Schools"),
    ("Department of Education", "Governor's School - UTK - GSSE"):    (None, "CCTE Governor's Schools"),
    # ... [20 additional Governor's School entries]
 
    # ── DOE: BEP/TISA agency standardisation ──────────────────────────────
    # Both agency name variants (with and without space before "BEP") rename
    # the program to TISA.
    # agency and relied on EXCLUDE_ROWS to catch the result — that was
    
    ("Department of Education : BEP", "Basic Education Program (BEP)"):
        ("Department of Education : BEP", "TISA (TN Investment in Student Achievement)"),
    ("Department of Education: BEP", "Basic Education Program (BEP)"):
        ("Department of Education : BEP", "TISA (TN Investment in Student Achievement)"),
    ("Department of Education: TISA", "TISA (TN Investment in Student Achievement)"):
        ("Department of Education : BEP", None),
    ("Department of Education", "TISA (TN INVESTMENT IN STUDENT ACHIEVEMENT)"):
        ("Department of Education : BEP", "TISA (TN Investment in Student Achievement)"),
 
    # ── DMHSAS: Admin row merges (representative sample of 50+) ──────────
    ("Department of Mental Health and Substance Abuse Services", "C&Y Mobile Crisis Admin"):
        (None, "C&Y Mobile Crisis"),
    ("Department of Mental Health and Substance Abuse Services", "Crisis Respite Admin"):
        (None, "Crisis Respite"),
    ("Department of Mental Health and Substance Abuse Services", "School Based Mental Health Liaisons Admin"):
        (None, "School Based Mental Health Liaisons"),
    # ... [47 additional admin merge entries]
 
    # ── DMHSAS: FY25 Crisis Continuum split ───────────────────────────────
    ("Department of Mental Health and Substance Abuse Services", "Crisis Continuum, 1-800 Statewide  Crisis Services"):
        (None, "1-800 Statewide Mobile Crisis"),
    ("Department of Mental Health and Substance Abuse Services", "Crisis Continuum, C&Y Mobile Crisis"):
        (None, "C&Y Mobile Crisis"),
    # ... [5 additional Crisis Continuum entries]
 
    # ── DOH: Child Fatality Review consolidation (6 -> 1) ────────────────
    ("Department of Health", "Fetal & Infant Death Review"):
        (None, "Child Fatality Review and Prevention"),
    ("Department of Health", "Fetal and Infant Mortality Reduction Program"):
        (None, "Child Fatality Review and Prevention"),
    ("Department of Health", "Fetal Infant Mortality Review (FIMR)"):
        (None, "Child Fatality Review and Prevention"),
    ("Department of Health", "Infant Mortality Reduction Program"):
        (None, "Child Fatality Review and Prevention"),
    ("Department of Health", "Sudden Infant Death Syndrome"):
        (None, "Child Fatality Review and Prevention"),
    ("Department of Health", "Unexplained Child Deaths"):
        (None, "Child Fatality Review and Prevention"),
 
    # ── GELF / Imagination Library (5 variants -> 1 canonical) ────────────
    ("Governor's Books from Birth Foundation", "Dolly Parton's Imagination Library"):
        ("Governor's Early Literacy Foundation", "TN's Imagination Library"),
    ("Governor's Books from Birth Foundation", "TN's Imagination Library, a program of GBBF"):
        ("Governor's Early Literacy Foundation", "TN's Imagination Library"),
    ("Governor's Early Literacy Foundation", "Dolly Parton's Imagination Library"):
        ("Governor's Early Literacy Foundation", "TN's Imagination Library"),
    ("Secretary of State", "Dolly Parton's Imagination Library"):
        ("Governor's Early Literacy Foundation", "TN's Imagination Library"),
 
    # ── kidcentraltn routing ──────────────────────────────────────────────
    ("Tennessee Commission on Children and Youth", "kidscentral tn"):
        ("Department of Human Services", "Kidcentral"),
    ("Tennessee Commission on Children and Youth", "kidcentral tn"):
        ("Department of Human Services", "Kidcentral"),
    ("Tennessee Commission on Children and Youth", "kidcentraltn"):
        ("Department of Human Services", "Kidcentral"),
    ("Governor's Children's Cabinet", "kidcentraltn.com"):
        ("Department of Human Services", "Kidcentral"),
 
    # [... remainder of RENAME_MAP - see production script for full listing]
}
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The Basic Education Program (BEP), now TISA, is a passthrough funding mechanism that channels state funds to LEAs. Including it at face value would double-count dollars already reported by receiving programs. Step 6 removes the BEP/TISA row entirely, and BEP_PARTIAL subtracts known embedded amounts from specific DCS program lines.

# ==========================================================================
# BEP/TISA Passthrough Corrections
# ==========================================================================
#
# The Basic Education Program (BEP), now TISA, is a passthrough funding
# mechanism — not a direct child service program. BEP/TISA dollars flow
# through to LEAs and are partially embedded in other agencies' budgets
# (principally DCS Education and DCS Foster Care/Wraparound lines).
#
# To avoid double-counting:
#   1. The BEP/TISA row is removed entirely in Step 6.
#   2. Known embedded amounts are subtracted from specific DCS lines.
 
BEP_ROWS = {("Department of Children's Services", "Education")}
 
BEP_PARTIAL = {
    ("FY19", "Department of Children's Services",
     "Dependent and Neglect Placement - Foster Care"):               -13_228_637,
    ("FY19", "Department of Children's Services", "Custody Wraparound"): -2_600,
    ("FY20", "Department of Children's Services",
     "Dependent and Neglect Placement - Foster Care"):               -6_047_745,
    ("FY21", "Department of Children's Services", "Custody Wraparound"): -1_588_000,
    ("FY21", "Department of Children's Services", "Juvenile Justice Placement"): -2_600_000,
    ("FY22", "Department of Children's Services", "Juvenile Justice Placement"): -2_937_000,
}
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When multiple rows merge into one canonical program in Step 3, the default NServed rule is MAX (same children across budget lines). NSERVED_SUM_PROGRAMS overrides this to SUM for programs whose component rows serve distinct, non-overlapping populations.

# ==========================================================================
# NServed Aggregation Rules
# ==========================================================================
#
# When multiple rows merge into one canonical program (Step 3), the default
# NServed rule is MAX (rows represent the same children counted from
# different budget lines). Programs listed here use SUM instead because
# their component rows serve distinct, non-overlapping populations.
 
NSERVED_SUM_PROGRAMS = {
    ("Department of Education", "CCTE Governor's Schools"),
    ("Tennessee State Museum", "Museum Visitations"),
    ("Department of Mental Health and Substance Abuse Services", "Lifeline Peer Project"),
    ("Department of Mental Health and Substance Abuse Services", "Supported Employment Initiative"),
    ("Department of Health", "TN STRONG"),
    ("Department of Health", "Injury Prevention"),
    ("Department of Health", "Child Fatality Review and Prevention"),
    ("Department of Education", "ESSA-Title III - English Lang. Acquist.-Immigrant"),
    ("Department of Education", "ESSA-Title I, Part D, Subpart 2"),
    ("Department of Education", "SNP Seamless Summer Program"),
}


[bookmark: _Toc227063818]FY25 Child-Reported Override
Beginning in FY25, TDMHSAS changed its reporting methodology to provide expenditures and NServed counts for the under-18 population only, even for historically Adult_Only programs. The pipeline retains these for FY25 while continuing to exclude them for FY13–FY24.

# ==========================================================================
# FY25 Child-Reported Adult-Only Override
# ==========================================================================
#
# Beginning in FY25, TDMHSAS reported expenditures and NServed for the
# under-18 population only, even for programs historically flagged as
# Adult_Only. These programs are retained in Step 5 (child-only) for FY25
# but remain excluded for FY13-FY24 where reported data reflected total
# program spend including adults.
 
FY25_CHILD_REPORTED_AGENCIES = {
    "Department of Mental Health and Substance Abuse Services",
}
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Verified corrections to NServed counts and expenditure totals. Every correction traces to a named source: an agency contact, a published report, or a documented interpolation methodology. The NServed dictionary contains 62 corrections across 24 programs; the expenditure dictionary contains 38 corrections across 16 programs. When an expenditure override is applied, Federal/State/Other components are rescaled proportionally.

# ==========================================================================
# Post-Merge Data Quality Overrides
# ==========================================================================
#
# Verified corrections to NServed counts and expenditure totals where
# reporters entered demonstrably incorrect values. Each correction traces
# to a named source documented in RM_Master_Data_Quality_Corrections.docx.
#
# Key: (normalised_agency, normalised_program, fiscal_year) -> corrected_value
#
# Common error patterns:
#   - Total population entered instead of program beneficiaries
#   - Meal/event/site counts entered instead of child counts
#   - Copy-paste errors from prior-year submissions
#   - Missing data back-estimated via interpolated cost-per-child
#   - FY25 agency-confirmed corrections
 
NSERVED_PIPELINE_OVERRIDES = {
    # -- Hunter Education --
    ("tennessee wildlife resources agency", "tennessee hunter education program", "FY24"): 14200,
 
    # -- IDEA Preschool 619 --
    # FY22: reporter entered statewide enrollment (952,038) instead of
    # program-specific count. Interpolated from FY21 (12,673) / FY23 (15,167).
    ("department of education", "idea, preschool (619) flowthrough", "FY22"): 13920,
 
    # -- Childhood Lead Poisoning --
    ("department of health", "childhood lead poisoning program", "FY23"): 87872,
    ("department of health", "childhood lead poisoning program", "FY24"): 86845,
 
    # -- Tennessee State Museum --
    ("tennessee state museum", "museum visitations", "FY24"): 88118,
    ("tennessee state museum", "museum visitations", "FY23"): 74614,
 
    # -- DOE miscellaneous --
    ("department of education", "school improvement grants (sig), section 1003(g)", "FY23"): 40000,
    ("department of education", "ccte perkins leadership", "FY24"): 210000,
    ("department of education", "ccte perkins leadership", "FY23"): 180000,
 
    # -- TN State Parks: waived-fee methodology (Leigh Hardcastle, 4/2/2026) --
    ("department of environment and conservation", "tdec youth programming", "FY23"): 100000,
    ("department of environment and conservation", "tdec youth programming", "FY24"): 102000,
 
    # -- TDMHSAS FY24 (Becky Hnilica / Don Walker, 4/6/2026) --
    ("department of mental health and substance abuse services", "crisis stabilization unit-adult", "FY24"): 951,
    ("department of mental health and substance abuse services", "peer-to-peer support and education", "FY24"): 2692,
 
    # -- Health Promotion: reporter entered site/event counts, not children --
    # Back-estimated via interpolated CPC from accurate years.
    ("department of health", "health promotion", "FY18"): 31746,
    ("department of health", "health promotion", "FY20"): 198261,
    ("department of health", "health promotion", "FY21"): 446023,
    ("department of health", "health promotion", "FY23"): 88759,
    ("department of health", "health promotion", "FY24"): 103565,
 
    # -- Dental Prevention: FY19-23 NServed missing or inconsistent --
    # Back-estimated using weighted avg cost/child from FY24+FY25.
    ("department of health", "dental prevention", "FY19"): 165001,
    ("department of health", "dental prevention", "FY20"): 109152,
    ("department of health", "dental prevention", "FY21"): 19431,
    ("department of health", "dental prevention", "FY22"): 100924,
    ("department of health", "dental prevention", "FY23"): 140384,
 
    # -- SNP: various reporter errors across years --
    ("department of education", "snp school breakfast program", "FY20"): 306558,
    ("department of education", "snp school breakfast program", "FY22"): 545705,
    ("department of education", "snp national school lunch program", "FY22"): 593009,
    ("department of education", "snp afterschool snack program", "FY18"): 25972,
    ("department of education", "snp afterschool snack program", "FY20"): 22504,
    ("department of education", "snp afterschool snack program", "FY22"): 25664,
    ("department of education", "snp afterschool snack program", "FY24"): 40251,
    ("department of education", "usda nslp equipment assistance grant", "FY21"): 8109,
    ("department of education", "usda nslp equipment assistance grant", "FY22"): 7613,
 
    # -- Project Diabetes: reporter used total TN population --
    ("department of health", "project diabetes", "FY22"): 31960,
    ("department of health", "project diabetes", "FY23"): 28982,
    ("department of health", "project diabetes", "FY24"): 28982,
 
    # -- Other corrections --
    ("department of education", "admin - leaps - lottery for education: afterschoo", "FY24"): 14043,
    ("department of human services", "child care benefits", "FY24"): 37299,
    ("department of human services", "child care licensing/assessment", "FY25"): 7000,
    ("department of health", "poison control center", "FY22"): 43009,
    ("department of health", "poison control center", "FY23"): 41532,
    ("department of health", "prenatal services presumptive eligibility", "FY24"): 10031,
    ("department of health", "prenatal services presumptive eligibility", "FY23"): 7413,
    ("department of education", "school bus seat restraint grant", "FY21"): 2970,
    ("department of education", "school bus seat restraint grant", "FY22"): 2580,
    ("department of education", "school bus seat restraint grant", "FY23"): 2700,
    ("department of education", "school bus seat restraint grant", "FY24"): 2700,
}
 
EXP_PIPELINE_OVERRIDES = {
    # -- Tennessee State Museum --
    ("tennessee state museum", "museum visitations", "FY24"): 285252,
    ("tennessee state museum", "museum visitations", "FY23"): 289443,
 
    # -- TN State Parks: restated to waived-fee basis --
    ("department of environment and conservation", "tdec youth programming", "FY23"): 492660,
    ("department of environment and conservation", "tdec youth programming", "FY24"): 983880,
 
    # -- WIC: FY16-FY24 DOH confirmed all prior years inaccurate --
    ("department of health", "wic (343.53)", "FY16"): 112636406,
    ("department of health", "wic (343.53)", "FY17"): 109014624,
    ("department of health", "wic (343.53)", "FY18"): 104800000,
    ("department of health", "wic (343.53)", "FY19"): 93500000,
    ("department of health", "wic (343.53)", "FY20"): 88900000,
    ("department of health", "wic (343.53)", "FY21"): 82100000,
    ("department of health", "wic (343.53)", "FY22"): 93300000,
    ("department of health", "wic (343.53)", "FY23"): 116700000,
    ("department of health", "wic (343.53)", "FY24"): 136500000,
 
    # -- CHAD: FY22-24 backfilled from DOH records --
    ("department of health", "child health & development (chad)", "FY22"): 260932,
    ("department of health", "child health & development (chad)", "FY23"): 274629,
    ("department of health", "child health & development (chad)", "FY24"): 286676,
 
    # -- Injury Prevention: prior years omitted payroll --
    ("department of health", "injury prevention", "FY23"): 300000,
    ("department of health", "injury prevention", "FY24"): 300000,
    ("department of health", "wic breastfeeding promotion", "FY24"): 1772818,
    ("department of health", "prenatal services presumptive eligibility", "FY23"): 360890,
    ("department of health", "prenatal services presumptive eligibility", "FY24"): 410027,
 
    # -- DOE --
    ("department of education", "ccte early postsecondary", "FY24"): 1252472,
    ("department of education", "ccte out of school time career pathways grant", "FY22"): 371095,
    ("department of education", "ccte out of school time career pathways grant", "FY23"): 352146,
    ("department of education", "ccte out of school time career pathways grant", "FY24"): 356013,
    ("department of education", "snp afterschool snack program", "FY20"): 2051851,
    ("department of education", "school bus seat restraint grant", "FY21"): 216847,
    ("department of education", "school bus seat restraint grant", "FY22"): 213603,
    ("department of education", "school bus seat restraint grant", "FY23"): 172495,
    ("department of education", "school bus seat restraint grant", "FY24"): 240000,
 
    # -- DHS: agency-confirmed (Gwen Laaser, DHS, 4/2/2026) --
    ("department of human services", "child care benefits", "FY24"): 532769258,
    ("department of human services", "child care licensing/assessment", "FY25"): 14455469,
    ("department of human services", "child care benefits", "FY25"): 552721207,
}


[bookmark: _Toc227063820]Interagency Transfer Configuration
Rules for identifying and correcting interagency double-counting. Tier 1 transfers (TANF and SNAP) are deducted from the sending program. Tier 2 transfers (TennCare and DCS) are flagged but not deducted, preserving analytical conservatism where verification was incomplete before the April 2026 deadline.

# ==========================================================================
# Interagency Transfer Deduction Configuration
# ==========================================================================
#
# When a sending agency reports its full block grant and a receiving agency
# separately reports the portion received via interagency agreement, the
# same dollars appear twice. This section defines rules for identification
# and correction.
#
# Tier 1 (TRANSFER_DEDUCT): Both sending and receiving programs verified.
#         Transferred amount is DEDUCTED from the sending program's total.
# Tier 2 (TRANSFER_FLAG_ONLY): Probable transfers where the sending
#         program could not be verified before the April 2026 deadline.
#         FLAGGED in the audit trail but NOT deducted.
 
TRANSFER_DEDUCT = {
    'tanf':           ('Department of Human Services', 'TANF/Families First'),
    'families first': ('Department of Human Services', 'TANF/Families First'),
    'snap e&t':       ('Department of Human Services', 'Food Stamp Benefits/SNAP'),
    'dhs receives the snap':
                      ('Department of Human Services', 'Food Stamp Benefits/SNAP'),
}
 
TRANSFER_FLAG_ONLY = {
    'tenncare':                    'TennCare (multiple programs)',
    'tncare':                      'TennCare (multiple programs)',
    'i/d contract with tenncare':  'TennCare (multiple programs)',
    'tenncare presumptive':        'TennCare (multiple programs)',
    'tenncare shared savings':     'TennCare (multiple programs)',
    'from dcs':                    "Department of Children's Services",
    'dcs and state':               "Department of Children's Services",
    'dcs -':                       "Department of Children's Services",
    'grant from dcs':              "Department of Children's Services",
}


[bookmark: _Toc227063821]Interdepartmental Descriptors
Keyword sets used by Step 4b to identify funding streams originating from other state agencies. When a description contains one of these keywords, the funding type is reclassified to Interdepartmental Federal or State. This refines the Federal/State/Other decomposition without changing total expenditures. The sets were built iteratively by scanning all funding descriptions across FY13–FY25.

# ==========================================================================
# Interdepartmental Funding Source Descriptors
# ==========================================================================
#
# Keyword sets used by step4b_interdepartmental() to identify funding
# streams that originate from other state agencies. When a funding source
# description contains one of these keywords, the funding type is
# reclassified from its reporter-entered value to Interdepartmental
# Federal or Interdepartmental State.
#
# These sets were built iteratively by scanning all funding source
# descriptions across FY13-FY25 and identifying those referencing
# interagency transfers, MOAs, or specific sending agencies.
 
_INTERDEP_FED_DESC = {
    'tenncare medicaid', 'tenncare - federal', 'tenncare - state',
    'tenncare', 'tncare', 'tenn care', 'tenncare state match',
    'tncare match', 'tncare funding', 'tenncare funding',
    'state tncare', 'intermatch dcs',
    'r70 tenncare', 'r76 tncare', 'r76 tenncare', 'epsdt',
    'samhsa: interdepartmental',
    'immunization  grant from the department of human services',
    'department of education', 'us department of education', 'tdoe',
    '20 u.s. c.,',
    'interdepartmental immunizations audit cdc',
    'interdepartmental tncare', 'interdepartmental tnccare',
    'education grant (tdoc)',
    'epidemiology and lab capacity department of health',
    'department of health & human services',
}
 
_INTERDEP_STATE_DESC = {
    'from dcs', 'dcs - tennessee', 'dcs-tennessee', 'other/dcs',
    "department of children's services", 'department of children services',
    'tn department of children', 'tn department of children services',
    'interdepartmental - dcs', 'dcs state funds', 'state allotment dcs',
    'state funds dcs', 'state funds from within tdmhsas',
    'state funds from interagency', 'interagency state funds',
    'interagency tanf', 'tbr interagency', 'tbr interagency agreement',
    'dcs gateway', 'from dcs under tca',
    'department of children services (via moa',
    'interdepartmental - mhdd',
    'interdepartmental from tdoc', 'general allocation for tdoc', 'tdoc (special ed',
    'tdoc',
    'grant funded - department of health', 'tdoh grant', 'grant from tdoh', 'tdoh',
    'tennessee department of health', 'tn department of health',
    'inter departmental from dcs', 'interdepartmental revenue',
    'interdepartmental (id - state', 'interdepartmental - state',
    'state funds from', 'dcs ',
    'interdepartmental-administrative allocation', 'funded interdepartmentally',
    'interderpartmental funds', 'interdepartmental funds',
    'interdepartmental funding', 'interdepartmental', 'bep',
    'education bep', 'education-bep', 'education - bep',
}


[bookmark: _Toc227063822]Helper Functions
Shared utility functions. try_float() safely converts values with commas and dollar signs. _find_total_col() and _find_component_cols() locate whichever expenditure column variants exist. _get_triplets() returns funding slot column tuples using module-level SLOT_DEFS. _recompute_summaries_from_slots() recomputes summary totals from individual slots when they are missing.

# ==========================================================================
# Helper Functions
# ==========================================================================
 
def try_float(v):
    """Safely convert a value to float, stripping commas and dollar signs."""
    try:
        return float(str(v).replace(",", "").replace("$", "").strip())
    except (ValueError, TypeError):
        return 0.0
 
 
def normalise_expenditure_cols(df):
    """Rename expenditure summary columns to canonical Total/Federal/State/Other."""
    return df.rename(columns={k: v for k, v in TOTAL_COL_MAP.items() if k in df.columns})
 
 
def _find_total_col(df):
    """Find whichever expenditure total column exists in this DataFrame."""
    for candidate in ["Total", "Total Expenditures", "Total (Funding Amount) Expenditures)"]:
        if candidate in df.columns:
            return candidate
    return None
 
 
def _find_component_cols(df):
    """Find whichever Federal/State/Other columns exist in this DataFrame."""
    cols = []
    for candidates in [("Federal", "Total Federal"), ("State", "Total State"), ("Other", "Total Other")]:
        for c in candidates:
            if c in df.columns:
                cols.append(c)
                break
    return cols
 
 
def _get_triplets(df):
    """
    Return (source_col, desc_col, amount_col) tuples for funding slots
    present in the DataFrame. Uses module-level SLOT_DEFS.
    """
    col_set = set(df.columns)
    return [(s, d, a) for s, d, a in SLOT_DEFS if s in col_set and d in col_set and a in col_set]
 
 
def _recompute_summaries_from_slots(df):
    """
    Recompute Total/Federal/State/Other from individual funding slots
    for rows where summary columns are missing or zero.
 
    Shared logic extracted from FY24 and FY25 processing paths.
    """
    total_col = "Total (Funding Amount) Expenditures)" if "Total (Funding Amount) Expenditures)" in df.columns else "Total"
    fed_col   = "Total Federal" if "Total Federal" in df.columns else "Federal"
    state_col = "Total State"  if "Total State"  in df.columns else "State"
    other_col = "Total Other"  if "Total Other"  in df.columns else "Other"
 
    recomputed = 0
    for idx in df.index:
        row_total = row_fed = row_state = row_other = 0.0
        for sc, ac in zip(SRC_COLS, AMT_COLS):
            if ac not in df.columns:
                continue
            try:
                amt = float(str(df.at[idx, ac]).replace(",", "").replace("$", "").strip())
            except (ValueError, TypeError):
                continue
            if amt == 0:
                continue
            src = str(df.at[idx, sc]).strip() if sc in df.columns else ""
            if src in FEDERAL_TYPES:
                row_fed += amt; row_total += amt
            elif src in STATE_TYPES:
                row_state += amt; row_total += amt
            elif src in OTHER_TYPES:
                row_other += amt; row_total += amt
 
        existing = str(df.at[idx, total_col]).strip() if total_col in df.columns else ""
        if existing in ("", "nan", "0") and row_total > 0:
            if total_col in df.columns: df.at[idx, total_col] = str(row_total)
            if fed_col   in df.columns: df.at[idx, fed_col]   = str(row_fed)
            if state_col in df.columns: df.at[idx, state_col] = str(row_state)
            if other_col in df.columns: df.at[idx, other_col] = str(row_other)
            recomputed += 1
 
    if recomputed:
        log.info(f"  {recomputed} row(s) had summary totals recomputed from slots")
    return df


[bookmark: _Toc227063823]FY13/FY14 District-Level Collapse
In FY13 and FY14, DOE submitted one row per district per program. The regex strips district prefixes so Step 3 can merge all districts into program-level totals. The regex is intentionally conservative, requiring recognised district-type suffixes to avoid false positives.

# ==========================================================================
# FY13/FY14 District-Level Collapse
# ==========================================================================
#
# In FY13 and FY14, DOE submitted district-level rows formatted as
# "District Name - Program Name" (e.g., "Knox County Schools - Title I").
# This function strips the district prefix so that all districts' rows
# for the same program can merge in Step 3.
 
_FY13_14_DISTRICT_RE = re.compile(
    r'^(?:'
    r'[A-Z][A-Za-z\.\' ]+'
    r'(?:\s+(?:City|County|Co|Special|Elementary|Institute|District|Schools?|School District))'
    r'[A-Za-z\.\' ]*'
    r')\s*[-\u2013]\s*'
    r'(.+)$'
)
 
 
def _collapse_fy13_14_districts(df, year):
    """Strip district prefixes from FY13/FY14 DOE program names."""
    doe_mask = df["Agency Name"].str.contains("Department of Education", na=False)
    bep_mask = df["Agency Name"].str.contains("BEP", na=False)
    doe_rows = df[doe_mask & ~bep_mask].copy()
    other_rows = df[~doe_mask | bep_mask].copy()
    collapsed = 0
    for idx in doe_rows.index:
        prog = doe_rows.at[idx, "Program Name"]
        m = _FY13_14_DISTRICT_RE.match(prog)
        if m:
            doe_rows.at[idx, "Program Name"] = m.group(1).strip()
            collapsed += 1
    if collapsed:
        log.info(f"  FY13/14 collapse: {collapsed} district prefixes stripped in {year}")
    bep_rows = df[bep_mask].copy()
    for idx in bep_rows.index:
        prog = bep_rows.at[idx, "Program Name"]
        m = _FY13_14_DISTRICT_RE.match(prog)
        if m:
            bep_rows.at[idx, "Program Name"] = m.group(1).strip()
    return pd.concat([doe_rows, other_rows, bep_rows], ignore_index=True)


[bookmark: _Toc227063824]NServed Extraction
FY25 reporters frequently entered narrative text in the NServed field. _extract_nserved() handles this with a priority cascade of regex patterns. _normalise_nserved() wraps this and implements a fallback to “Number of People Served” when the children-specific column is empty.

# ==========================================================================
# NServed Extraction from Heterogeneous Text
# ==========================================================================
#
# FY25 reporters frequently entered narrative text in the NServed field
# (e.g., "193,078 children received dental services"). This function
# extracts numeric values using a priority cascade of regex patterns.
 
def _extract_nserved(val):
    """
    Extract a numeric NServed from a raw cell value that may contain text.
 
    Priority cascade (most specific patterns first):
      1. Empty/NaN/None/"actual" -> 0
      2. Direct numeric conversion (handles "12,345", "$12,345")
      3. "Estimated Children: N" (Museum pattern)
      4. "N-N students/children" range -> midpoint
      5. Bare numeric range (both values >= 100, excluding date-like)
      6. Leading number: "193,078 children received..."
      7. "Over N" / "over N,NNN"
      8. Fallback -> 0
    """
    s = str(val).strip()
    if not s or s.lower() in ('', 'nan', 'none', 'actual'):
        return 0.0
 
    try:
        return float(s.replace(',', '').replace('$', ''))
    except (ValueError, TypeError):
        pass
 
    m = re.search(r'Estimated Children[:\s]+([0-9][0-9,]*)', s, re.IGNORECASE)
    if m:
        try: return float(m.group(1).replace(',', ''))
        except: pass
 
    m = re.search(
        r'(\d[0-9,]*)\s*[-\u2013]\s*(\d[0-9,]*)\s*(?:students|children|youth|teens)',
        s, re.IGNORECASE
    )
    if m:
        try:
            lo = float(m.group(1).replace(',', ''))
            hi = float(m.group(2).replace(',', ''))
            return (lo + hi) / 2.0
        except: pass
 
    m = re.search(r'(\d[0-9,]*)\s*[-\u2013]\s*(\d[0-9,]*)', s)
    if m:
        try:
            lo = float(m.group(1).replace(',', ''))
            hi = float(m.group(2).replace(',', ''))
            if lo >= 100 and hi >= 100 and hi >= lo \
                    and not (1900 <= lo <= 2100 and 1900 <= hi <= 2100):
                return (lo + hi) / 2.0
        except: pass
 
    m = re.match(r'^([0-9][0-9,]*(?:\.\d+)?)', s)
    if m:
        try: return float(m.group(1).replace(',', ''))
        except: pass
 
    m = re.search(r'[Oo]ver\s+([0-9][0-9,]*)', s)
    if m:
        try: return float(m.group(1).replace(',', ''))
        except: pass
 
    return 0.0
 
 
def _normalise_nserved(df, year=None):
    """
    Normalise the NServed column across all year formats.
 
    Uses _extract_nserved() for text values. Falls back to "Number of
    People Served" when the children-specific column is empty. Per-program
    corrections are applied later in step3b_overrides().
    """
    raw_col = None
    for candidate, target in NSERVED_COL_MAP.items():
        if candidate in df.columns:
            raw_col = candidate
            break
 
    if raw_col is None:
        df['NServed'] = 0.0
        return df
 
    df['NServed'] = df[raw_col].apply(_extract_nserved)
 
    # Fallback: use "Number of People Served" when children column is empty
    people_col = 'Number of People Served'
    if people_col in df.columns:
        fallback_count = 0
        for idx in df.index:
            if df.at[idx, 'NServed'] == 0:
                people_val = _extract_nserved(df.at[idx, people_col])
                if people_val > 0:
                    df.at[idx, 'NServed'] = people_val
                    fallback_count += 1
        if fallback_count:
            log.info(f"    {fallback_count} program(s) used People Served as NServed fallback")
 
    return df


[bookmark: _Toc227063825]Year Loading
load_year() reads a single fiscal year and applies year-specific transformations. FY13/14 get district collapse. FY24 gets shifted-summary repair. FY25 gets funding type normalisation. _fix_fy24_shifted_summaries() detects and corrects rows where blank description fields caused Excel to compress the row layout.

# ==========================================================================
# Year Loading and Column Normalisation
# ==========================================================================
 
def _fix_fy24_shifted_summaries(df):
    """
    Fix FY24 rows where summary columns (Total/Federal/State/Other) were
    shifted left relative to their expected position. This occurs when
    reporters left intermediate description columns blank, causing Excel
    to compress the row layout.
    """
    VALID_TYPES = {'Federal', 'State', 'Other', 'Interdepartmental Federal', 'Interdepartmental State'}
    total_col = "Total (Funding Amount) Expenditures)" if "Total (Funding Amount) Expenditures)" in df.columns else "Total"
    fed_col   = "Total Federal" if "Total Federal" in df.columns else "Federal"
    state_col = "Total State" if "Total State" in df.columns else "State"
    other_col = "Total Other" if "Total Other" in df.columns else "Other"
    col_list = list(df.columns)
    fixed = 0
    for idx in df.index:
        curr_total = try_float(df.at[idx, total_col])
        comp_sum = try_float(df.at[idx, fed_col]) + try_float(df.at[idx, state_col]) + try_float(df.at[idx, other_col])
        needs_fix = (curr_total > 0 and abs(curr_total - comp_sum) > 1.0) or \
                    (curr_total > 0 and comp_sum == 0)
        if not needs_fix:
            continue
        real_slot_total = 0.0
        for sc, ac in zip(SRC_COLS, AMT_COLS):
            if sc not in df.columns or ac not in df.columns:
                continue
            src_type = str(df.at[idx, sc] or "").strip()
            if src_type in VALID_TYPES:
                real_slot_total += try_float(df.at[idx, ac])
        if real_slot_total <= 0:
            continue
        total_pos = col_list.index(total_col)
        for scan_pos in range(total_pos, max(total_pos - 5, -1), -1):
            v = try_float(df.at[idx, col_list[scan_pos]])
            if v > 0 and abs(v - real_slot_total) < 1.0:
                shift = total_pos - scan_pos
                if shift == 0:
                    break
                real_total = try_float(df.at[idx, col_list[scan_pos]])
                real_fed   = try_float(df.at[idx, col_list[scan_pos + 1]])
                real_state = try_float(df.at[idx, col_list[scan_pos + 2]])
                real_other = try_float(df.at[idx, col_list[scan_pos + 3]])
                if abs(real_total - (real_fed + real_state + real_other)) > 1.0:
                    continue
                df.at[idx, total_col] = str(real_total)
                df.at[idx, fed_col]   = str(real_fed)
                df.at[idx, state_col] = str(real_state)
                df.at[idx, other_col] = str(real_other)
                for clear_pos in range(scan_pos, total_pos):
                    df.at[idx, col_list[clear_pos]] = ""
                fixed += 1
                break
    if fixed:
        log.info(f"  FY24: {fixed} row(s) corrected for shifted summary columns")
    return df
 
 
def _process_fy25_funding(df):
    """
    FY25-specific funding processing: drop metadata columns, rename to
    internal convention, normalise funding type strings, recompute
    missing summary totals.
    """
    df = df.drop(columns=[c for c in df.columns if c in FY25_DROP], errors="ignore")
    df = df.rename(columns={k: v for k, v in FY25_RENAME.items() if k in df.columns})
 
    # Normalise funding source type strings
    normalised = 0
    for sc in SRC_COLS:
        if sc not in df.columns:
            continue
        for idx in df.index:
            val = str(df.at[idx, sc]).strip()
            val_lower = val.lower()
            if val_lower in FY25_SRCTYPE_NORM:
                df.at[idx, sc] = FY25_SRCTYPE_NORM[val_lower]
                normalised += 1
    if normalised:
        log.info(f"  FY25: {normalised} funding source type(s) normalised")
 
    df = _recompute_summaries_from_slots(df)
    return df
 
 
def load_year(year):
    """
    Load a single fiscal year from the raw workbook.
 
    Year-specific transformations:
      FY13/FY14: Legacy column rename + district-level collapse
      FY15-FY23: Standard column layout (no special handling)
      FY24: Drop extraneous Federal Funding Source columns, rename slots,
            recompute missing summaries, fix shifted summary columns
      FY25: Drop Federal Funding Stream metadata, rename to internal slot
            names, normalise funding source types, recompute summaries
 
    Returns DataFrame with standardised columns including NServed.
    """
    df = pd.read_excel(INPUT_ORIG, sheet_name=year, dtype=str).fillna("")
    if "Agency Name" not in df.columns:
        df = df.rename(columns=LEGACY)
    for c in ["Agency Name", "Program Name"]:
        if c not in df.columns:
            df[c] = ""
    df["Agency Name"]  = df["Agency Name"].str.strip()
    df["Program Name"] = df["Program Name"].str.strip()
    df = df[df["Program Name"].str.strip() != ""]
    df = df[df["Agency Name"].str.strip() != ""]
 
    if year in ("FY13", "FY14"):
        df = _collapse_fy13_14_districts(df, year)
 
    if year == "FY25":
        df = _process_fy25_funding(df)
        df = _normalise_nserved(df, year)
        return df
 
    if year == "FY24":
        df = df.drop(columns=[c for c in df.columns if c in FY24_DROP], errors="ignore")
        df = df.rename(columns=FY24_RENAME)
        _recompute_summaries_from_slots(df)
        df = _fix_fy24_shifted_summaries(df)
 
    df = _normalise_nserved(df, year)
    return df
 
 
def build_tccy_lookup():
    """
    Build the TCCY code lookup from the Program Coding Reference.
 
    Returns a dict-of-dicts keyed by year (all years share the same
    reference), where each inner dict maps (normalised_agency,
    normalised_program) to {outcome, focus, adult_only, under_6}.
    """
    ref_path = INPUT_RECODED.replace('.docx', '.xlsx')
    df = pd.read_excel(ref_path)
    lookup = {}
    for _, row in df.iterrows():
        ag = str(row.get('Agency', '')).strip()
        pg = str(row.get('Program', '')).strip()
        outcome = str(row.get('Outcome', '')).strip()
        focus = str(row.get('Focus', '')).strip()
        adult = str(row.get('Adult_Only', '')).strip() == 'Yes'
        under6 = str(row.get('Under_6', '')).strip() == 'Yes'
        if not (ag and pg and outcome and focus):
            continue
        lookup[(norm(ag), norm(pg))] = {
            "outcome": outcome, "focus": focus,
            "adult_only": adult, "under_6": under6,
        }
    log.info(f"  TCCY lookup: {len(lookup)} programs from {ref_path}")
    return {year: lookup for year in ALL_YEARS}


[bookmark: _Toc227063826]Pipeline Steps
The pipeline steps are implemented as pure functions. Step 1 applies RENAME_MAP (single pass, no cascading renames). Step 3 collapses duplicate program rows (expenditures summed, NServed per aggregation rules). Step 3b applies verified data corrections with proportional Federal/State/Other rescaling. Step 4 attaches TCCY codes from the Program Coding Reference. Step 4b reclassifies interdepartmental funding. Step 4c deducts Tier 1 interagency transfers. Step 5 removes adult-only programs (with the FY25 TDMHSAS exception). Step 6 removes BEP/TISA and applies partial corrections. Each step logs input/output row counts.  An audit found that every EXCLUDE entry either used pre-rename names (dead code that never matched) or should have been a rename-and-merge (TEIS Admin). All former exclusion cases are now handled by RENAME_MAP plus Step 3 merge.

# ==========================================================================
# Pipeline Step Functions
# ==========================================================================
 
def step1_rename(df, year):
    """
    Step 1: Standardise agency and program names via RENAME_MAP.
 
    Iterates all rows once. For each row, if (agency, program) matches a
    RENAME_MAP key, the name is replaced with the canonical equivalent.
    A row is only checked against its ORIGINAL name — cascading renames
    within a single pass do not occur.
    """
    rows = []
    renamed = 0
    for _, row in df.iterrows():
        ag, pg = row["Agency Name"], row["Program Name"]
        if (ag, pg) in RENAME_MAP:
            new_ag, new_pg = RENAME_MAP[(ag, pg)]
            row = row.copy()
            if new_ag: row["Agency Name"] = new_ag
            if new_pg: row["Program Name"] = new_pg
            renamed += 1
        rows.append(row)
    df = pd.DataFrame(rows, columns=df.columns).reset_index(drop=True)
    if renamed:
        log.info(f"  S1 {year}: {renamed} renames")
    return df
 
 
 
def step3_merge(df, year):
    """
    Step 3: Merge rows with identical (Agency Name, Program Name).
 
    After renaming, multiple source rows may map to the same canonical
    program. This step collapses them:
      Expenditures: Always SUMMED (dollars are additive)
      NServed: SUMMED for NSERVED_SUM_PROGRAMS (distinct populations),
               MAX for all others (same population, different budget lines)
      Text: First non-empty value wins
    """
    before = len(df)
    def try_num(v):
        try: return float(str(v).replace(",", "").replace("$", "").strip())
        except: return None
 
    records = df.to_dict("records")
    records.sort(key=lambda r: (r.get("Agency Name", ""), r.get("Program Name", "")))
    merged = []
 
    for (ag, pg), grp_iter in igrp(
        records, key=lambda r: (r.get("Agency Name", ""), r.get("Program Name", ""))
    ):
        grp = list(grp_iter)
        if len(grp) == 1:
            merged.append(grp[0])
            continue
        use_sum = (ag, pg) in NSERVED_SUM_PROGRAMS
        base = dict(grp[0])
        for rec in grp[1:]:
            for col, val in rec.items():
                if col in ("Agency Name", "Program Name"):
                    continue
                cn, nn = try_num(base[col]), try_num(val)
                if cn is not None and nn is not None:
                    if col == "NServed":
                        base[col] = (cn + nn) if use_sum else max(cn, nn)
                    else:
                        base[col] = cn + nn
                elif not str(base[col]).strip() and str(val).strip():
                    base[col] = val
        merged.append(base)
 
    df = pd.DataFrame(merged, columns=df.columns)
    if len(df) < before:
        log.info(f"  S3 {year}: {before} -> {len(df)} ({before - len(df)} merged)")
    return df
 
 
def step3b_overrides(df, year):
    """
    Step 3b: Apply verified data quality corrections.
 
    When an expenditure override is applied, Federal/State/Other are
    rescaled proportionally to maintain consistency.
    """
    ns_applied = exp_applied = 0
    total_col = _find_total_col(df)
 
    for idx in df.index:
        ag = norm(df.at[idx, "Agency Name"])
        pg = norm(df.at[idx, "Program Name"])
        key = (ag, pg, year)
 
        if key in NSERVED_PIPELINE_OVERRIDES and "NServed" in df.columns:
            old_val = df.at[idx, "NServed"]
            new_val = NSERVED_PIPELINE_OVERRIDES[key]
            df.at[idx, "NServed"] = float(new_val)
            ns_applied += 1
            log.info(f"    NServed override: {ag[:30]}/{pg[:40]} {year}: {old_val} -> {new_val:,}")
 
        if key in EXP_PIPELINE_OVERRIDES and total_col:
            old_val_num = try_float(df.at[idx, total_col])
            new_val = EXP_PIPELINE_OVERRIDES[key]
            df.at[idx, total_col] = str(new_val)
            exp_applied += 1
            if old_val_num > 0 and new_val > 0:
                ratio = new_val / old_val_num
                for comp_col in _find_component_cols(df):
                    old_comp = try_float(df.at[idx, comp_col])
                    df.at[idx, comp_col] = str(round(old_comp * ratio, 2))
            elif old_val_num == 0:
                log.warning(f"      F/S/O NOT rescaled: old Total was 0")
 
    if ns_applied or exp_applied:
        log.info(f"  S3b {year}: {ns_applied} NServed override(s), {exp_applied} Exp override(s)")
    return df
 
 
def step4_tccy(df, year, lkp_all):
    """
    Step 4: Attach TCCY canonical codes and analytical flags.
 
    Matches each program to the Coding Reference for outcome, focus,
    adult-only, and under-6 flags. Unmatched programs fall back to
    self-reported values.
    """
    lkp = lkp_all.get(year, {})
    prog_only_lkp = {pg: codes for (ag, pg), codes in lkp.items()}
    outcomes, focuses, adult_flags, under6_flags = [], [], [], []
    unmatched = 0
    for _, row in df.iterrows():
        key = (norm(row["Agency Name"]), norm(row["Program Name"]))
        matched = lkp.get(key) or prog_only_lkp.get(norm(row["Program Name"]))
        if matched:
            outcomes.append(matched["outcome"])
            focuses.append(matched["focus"])
            adult_flags.append("Yes" if matched["adult_only"] else "No")
            under6_flags.append("Yes" if matched["under_6"] else "No")
        else:
            outcomes.append(str(row.get("Primary Outcome", "")).strip())
            focuses.append(str(row.get("Programmatic Focus", "")).strip())
            adult_flags.append("")
            under6_flags.append("")
            unmatched += 1
    df = df.copy()
    df["TCCY Outcome"] = outcomes
    df["TCCY Focus"] = focuses
    df["Adult_Only"] = adult_flags
    df["Under_6"] = under6_flags
    df = normalise_expenditure_cols(df)
    df["TCCY Focus"] = df["TCCY Focus"].replace(
        "Universal Prevention", "Universal Promotion and Prevention"
    )
    log.info(f"  S4 {year}: {len(df) - unmatched} matched, {unmatched} fallback -> {len(df)} rows")
    return df
 
 
def _interagency_new_type(current_type, desc_lower):
    """Determine reclassified funding type based on description keywords."""
    if 'interdepartmental' in current_type.lower():
        return None
    is_fed   = any(p in desc_lower for p in _INTERDEP_FED_DESC)
    is_state = any(p in desc_lower for p in _INTERDEP_STATE_DESC)
    if current_type == 'Federal':
        if is_fed:   return 'Interdepartmental Federal'
        if is_state: return 'Interdepartmental State'
    elif current_type == 'State':
        if is_fed and not is_state: return 'Interdepartmental Federal'
        if is_state: return 'Interdepartmental State'
        if is_fed:   return 'Interdepartmental Federal'
    elif current_type == 'Other':
        if is_fed:   return 'Interdepartmental Federal'
        if is_state: return 'Interdepartmental State'
    return None
 
 
def step4b_interdepartmental(df, year):
    """
    Step 4b: Reclassify interdepartmental funding streams.
 
    Scans funding source descriptions for keywords indicating interagency
    origin. Reclassifies to Interdepartmental Federal or Interdepartmental
    State. Does not change total expenditures — only refines the
    Federal/State/Other decomposition for state-share analysis.
    """
    triplets = _get_triplets(df)
    fed_col   = 'Federal' if 'Federal' in df.columns else None
    state_col = 'State'   if 'State'   in df.columns else None
    other_col = 'Other'   if 'Other'   in df.columns else None
    retagged = rollup_adj = 0
    for idx in df.index:
        for src_col, desc_col, amt_col in triplets:
            current_type = str(df.at[idx, src_col]).strip()
            if not current_type or current_type in ('', 'nan'):
                continue
            desc_lower = str(df.at[idx, desc_col] if desc_col else '').lower().strip()
            try:
                amt = float(str(df.at[idx, amt_col]).replace(',', '').strip())
            except:
                amt = 0.0
            if amt <= 0:
                continue
            new_type = _interagency_new_type(current_type, desc_lower)
            if new_type is None:
                continue
            df.at[idx, src_col] = new_type
            retagged += 1
            if current_type == 'Other':
                if other_col:
                    df.at[idx, other_col] = max(0.0, try_float(df.at[idx, other_col]) - amt)
                if new_type == 'Interdepartmental Federal' and fed_col:
                    df.at[idx, fed_col] = try_float(df.at[idx, fed_col]) + amt
                elif new_type == 'Interdepartmental State' and state_col:
                    df.at[idx, state_col] = try_float(df.at[idx, state_col]) + amt
                rollup_adj += 1
    if retagged:
        log.info(f"  S4b {year}: {retagged} stream(s) retagged ({rollup_adj} rollup adjustments)")
    return df
 
 
def step4c_deduct_transfers(df, year):
    """
    Step 4c: Deduct confirmed interagency double-counting.
 
    Tier 1 (TANF, SNAP): Deducted from sending program.
    Tier 2 (TennCare, DCS): Flagged only (unverified).
 
    Returns: (df, transfer_summary_list) for audit reporting.
    """
    triplets = _get_triplets(df)
    total_col = _find_total_col(df)
    comp_cols = _find_component_cols(df)
 
    # Scan all rows for interagency receipt indicators
    receipts = []
    for idx in df.index:
        recv_ag = str(df.at[idx, 'Agency Name']).strip()
        recv_pg = str(df.at[idx, 'Program Name']).strip()
        for src_col, desc_col, amt_col in triplets:
            src_type = str(df.at[idx, src_col]).strip().lower()
            desc_raw = str(df.at[idx, desc_col]).strip()
            desc_low = desc_raw.lower()
            amt = try_float(df.at[idx, amt_col])
            if amt <= 0:
                continue
            all_kw = list(TRANSFER_DEDUCT.keys()) + list(TRANSFER_FLAG_ONLY.keys())
            if 'interdepartmental' not in src_type and not any(k in desc_low for k in all_kw):
                continue
 
            # Check Tier 1
            matched_tier1 = False
            for keyword, (send_ag, send_pg) in TRANSFER_DEDUCT.items():
                if keyword in desc_low:
                    if recv_ag == send_ag and recv_pg == send_pg:
                        continue
                    receipts.append({
                        'recv_ag': recv_ag, 'recv_pg': recv_pg,
                        'desc': desc_raw, 'amount': amt,
                        'tier': 1, 'send_ag': send_ag, 'send_pg': send_pg,
                    })
                    matched_tier1 = True
                    break
 
            if not matched_tier1:
                for keyword, send_info in TRANSFER_FLAG_ONLY.items():
                    if keyword in desc_low:
                        if recv_ag in str(send_info):
                            continue
                        receipts.append({
                            'recv_ag': recv_ag, 'recv_pg': recv_pg,
                            'desc': desc_raw, 'amount': amt,
                            'tier': 2, 'send_ag': send_info, 'send_pg': '(unverified)',
                        })
                        break
 
    if not receipts:
        log.info(f"  S4c {year}: no interagency transfers detected")
        return df, []
 
    # Aggregate and apply Tier 1 deductions
    deductions = {}
    for r in receipts:
        if r['tier'] != 1:
            continue
        key = (r['send_ag'], r['send_pg'])
        deductions[key] = deductions.get(key, 0.0) + r['amount']
 
    for (send_ag, send_pg), deduct_amt in deductions.items():
        mask = (df['Agency Name'] == send_ag) & (df['Program Name'] == send_pg)
        matches = df.index[mask]
        if len(matches) == 0:
            log.warning(f"  S4c {year}: sending program not found: {send_ag} / {send_pg}")
            continue
        idx = matches[0]
        old_total = try_float(df.at[idx, total_col]) if total_col else 0
        if old_total <= 0:
            log.warning(f"  S4c {year}: sending program zero total: {send_ag} / {send_pg}")
            continue
        ratio = max(0, (old_total - deduct_amt)) / old_total
        new_total = old_total - deduct_amt
        if total_col:
            df.at[idx, total_col] = str(max(0, new_total))
        for comp_col in comp_cols:
            old_comp = try_float(df.at[idx, comp_col])
            df.at[idx, comp_col] = str(round(old_comp * ratio, 2))
        log.info(f"  S4c {year} DEDUCTED: ${deduct_amt:,.0f} from {send_ag} / {send_pg}")
 
    tier1 = [r for r in receipts if r['tier'] == 1]
    tier2 = [r for r in receipts if r['tier'] == 2]
    tier1_total = sum(r['amount'] for r in tier1)
    tier2_total = sum(r['amount'] for r in tier2)
    log.info(f"  S4c {year} SUMMARY: Tier 1: {len(tier1)} transfers, ${tier1_total:,.0f} deducted | "
             f"Tier 2: {len(tier2)} unverified, ${tier2_total:,.0f} flagged")
    return df, receipts
 
 
def step5_adult(df, year):
    """
    Step 5: Remove adult-only programs for child-focused analyses.
 
    FY25 exception: TDMHSAS reported child-specific data, so their
    adult-only programs are retained for FY25 only.
    """
    if year == "FY25" and FY25_CHILD_REPORTED_AGENCIES:
        child_reported_mask = df["Agency Name"].isin(FY25_CHILD_REPORTED_AGENCIES)
        mask = (df["Adult_Only"] != "Yes") | child_reported_mask
        retained = (child_reported_mask & (df["Adult_Only"] == "Yes")).sum()
        result = df[mask].reset_index(drop=True)
        removed = len(df) - len(result)
        log.info(f"  S5 {year}: {len(df)} -> {len(result)} ({removed} adult-only removed, "
                 f"{retained} retained as child-reported)")
    else:
        mask = df["Adult_Only"] != "Yes"
        result = df[mask].reset_index(drop=True)
        removed = len(df) - len(result)
        if removed:
            log.info(f"  S5 {year}: {len(df)} -> {len(result)} ({removed} adult-only removed)")
    return result
 
 
def step6_bep(df, year):
    """
    Step 6: Remove BEP/TISA passthrough row and apply partial corrections.
 
    Subtracts known BEP-embedded amounts from specific DCS lines.
    """
    before = len(df)
    df = df[~df.apply(
        lambda r: (r["Agency Name"], r["Program Name"]) in BEP_ROWS, axis=1
    )].reset_index(drop=True)
    removed = before - len(df)
    sc = next((c for c in ["State", "Total State"] if c in df.columns), None)
    tc = _find_total_col(df)
    fc = next((c for c in ["Federal", "Total Federal"] if c in df.columns), None)
    oc = next((c for c in ["Other", "Total Other"] if c in df.columns), None)
    corrections = 0
    for i, row in df.iterrows():
        key = (year, row["Agency Name"], row["Program Name"])
        if key in BEP_PARTIAL and sc:
            delta = BEP_PARTIAL[key]
            old_s = try_float(df.at[i, sc])
            new_s = max(0.0, old_s + delta)
            df.at[i, sc] = str(new_s)
            if tc:
                fed = try_float(df.at[i, fc]) if fc else 0.0
                other = try_float(df.at[i, oc]) if oc else 0.0
                df.at[i, tc] = str(fed + new_s + other)
            corrections += 1
    if removed or corrections:
        log.info(f"  S6 {year}: {removed} BEP row(s) removed, {corrections} partial correction(s)")
    return df


[bookmark: _Toc227063827]Output Functions
save_wb() writes {year: DataFrame} dictionaries as multi-sheet Excel workbooks. row_table() logs per-year counts. generate_transfer_report() produces a Markdown audit trail of all interagency transfer adjustments.

# ==========================================================================
# Output Functions
# ==========================================================================
 
def save_wb(sheets, path):
    """Save a dict of {year: DataFrame} as a multi-sheet Excel workbook."""
    wb = Workbook()
    wb.remove(wb.active)
    for year in ALL_YEARS:
        df = sheets.get(year, pd.DataFrame())
        ws = wb.create_sheet(year)
        for row in dataframe_to_rows(df, index=False, header=True):
            ws.append(row)
    wb.save(path)
    log.info(f"  -> {path}")
 
 
def row_table(sheets, label):
    """Log row counts per year for a set of sheets."""
    log.info(f"\n  {label}")
    for year in ALL_YEARS:
        n = len(sheets.get(year, pd.DataFrame()))
        log.info(f"  {year}: {n:>6,} rows")
 
 
def generate_transfer_report(all_receipts, out_path):
    """Generate Markdown audit trail of interagency transfer adjustments."""
    lines = [
        "# Interagency Transfer Adjustments", "",
        "## Methodology", "",
        "When a sending agency reports total block grant expenditure and a receiving",
        "agency separately reports the portion it received through an interagency",
        "agreement, the same dollars appear twice. Interdepartmental transfers are",
        "deducted from the sending agency\u2019s reported total. The receiving agency\u2019s",
        "total is unchanged.", "",
        "## Tier 1: Confirmed Deductions (TANF, SNAP)", "",
    ]
    for year in sorted(all_receipts.keys()):
        tier1 = [r for r in all_receipts[year] if r['tier'] == 1]
        if not tier1:
            continue
        lines.append(f"### {year}")
        lines.append("")
        lines.append("| Receiving Program | Sending Program | Amount |")
        lines.append("|---|---|---|")
        for r in sorted(tier1, key=lambda x: -x['amount']):
            lines.append(f"| {r['recv_ag']}: {r['recv_pg']} "
                         f"| {r['send_ag']}: {r['send_pg']} | ${r['amount']:,.0f} |")
        total = sum(r['amount'] for r in tier1)
        lines.append(f"| **Total deducted** | | **${total:,.0f}** |")
        lines.append("")
 
    lines.extend([
        "## Tier 2: Unverified Potential Overlaps (TennCare, DCS)", "",
    ])
    for year in sorted(all_receipts.keys()):
        tier2 = [r for r in all_receipts[year] if r['tier'] == 2]
        if not tier2:
            continue
        lines.append(f"### {year}")
        lines.append("")
        lines.append("| Receiving Program | Potential Source | Amount |")
        lines.append("|---|---|---|")
        for r in sorted(tier2, key=lambda x: -x['amount']):
            lines.append(f"| {r['recv_ag']}: {r['recv_pg']} "
                         f"| {r['send_ag']} | ${r['amount']:,.0f} |")
        total = sum(r['amount'] for r in tier2)
        lines.append(f"| **Total (unverified)** | | **${total:,.0f}** |")
        lines.append("")
 
    with open(out_path, 'w', encoding='utf-8') as f:
        f.write("\n".join(lines))
    log.info(f"  Transfer report saved -> {out_path}")


[bookmark: _Toc227063828]Main Pipeline Orchestration
Executes all steps sequentially for each fiscal year, saves intermediate snapshots at key points, and produces seven workbooks, one Markdown audit trail, and a log file. 

# ==========================================================================
# Main Pipeline Orchestration
# ==========================================================================
 
def main():
    """
    Execute the full cleaning pipeline across all fiscal years (FY13-FY25).
 
    For each fiscal year:
      1. Load raw data with year-specific column normalisation
      2. Rename programs to canonical names (Step 1)
      3. Merge duplicate rows (Step 3)
      4. Apply verified data corrections (Step 3b)
      5. Attach TCCY codes and analytical flags (Step 4)
      6. Reclassify interdepartmental funding (Step 4b)
      7. Deduct confirmed interagency transfers (Step 4c)
      8. Produce child-only subset (Step 5)
      9. Apply BEP/TISA corrections (Step 6a, 6b)
 
    
    All cases formerly handled by exclusion are now addressed by
    RENAME_MAP + Step 3 merge or by downstream analytical steps.
 
    All outputs are saved as multi-sheet Excel workbooks (one tab per FY)
    plus a Markdown audit trail for interagency transfer adjustments.
    """
    log.info("=" * 70)
    log.info("Resource Mapping Cleaning Pipeline — START")
    log.info("=" * 70)
    log.info(f"  Raw input : {INPUT_ORIG}")
    log.info(f"  Reference : {INPUT_RECODED}")
    log.info(f"  Output dir: {OUT_DIR}")
    log.info("\nBuilding TCCY lookup from reference document...")
    tccy_lookup = build_tccy_lookup()
    all_transfers = {}
 
    s1, s3, s4, s4d, s5, s6a, s6b = {}, {}, {}, {}, {}, {}, {}
    raw_sheets = pd.ExcelFile(INPUT_ORIG).sheet_names
    for year in ALL_YEARS:
        if year not in raw_sheets:
            log.warning(f"{year}: not found in raw workbook — skipping")
            continue
        log.info(f"\n-- {year} {'─' * 55}")
        df = load_year(year)
        log.info(f"  Loaded: {len(df)} rows, {len(df.columns)} cols")
 
        df = step1_rename(df, year)       ; s1[year] = df.copy()
        df = step3_merge(df, year)        ; s3[year] = df.copy()
        df = step3b_overrides(df, year)
        df = step4_tccy(df, year, tccy_lookup) ; s4[year] = df.copy()
        df = step4b_interdepartmental(df, year)
        df, transfers = step4c_deduct_transfers(df, year)
        all_transfers[year] = transfers
        s4d[year] = df.copy()
        df5 = step5_adult(df, year)       ; s5[year] = df5.copy()
        s6a[year] = step6_bep(df.copy(),  year)
        s6b[year] = step6_bep(df5.copy(), year)
 
    log.info("\n" + "=" * 70)
    log.info("Saving outputs...")
    save_wb(s1,  os.path.join(OUT_DIR, "RM_Step1_Renamed.xlsx"))
    save_wb(s3,  os.path.join(OUT_DIR, "RM_Step3_Merged.xlsx"))
    save_wb(s4,  os.path.join(OUT_DIR, "RM_Step4_AllPrograms.xlsx"))
    save_wb(s4d, os.path.join(OUT_DIR, "RM_Step4d_Deducted.xlsx"))
    save_wb(s5,  os.path.join(OUT_DIR, "RM_Step5_ChildOnly.xlsx"))
    save_wb(s6a, os.path.join(OUT_DIR, "RM_Step6a_AllPrograms_BEP.xlsx"))
    save_wb(s6b, os.path.join(OUT_DIR, "RM_Step6b_ChildOnly_BEP.xlsx"))
    generate_transfer_report(
        all_transfers, os.path.join(OUT_DIR, "Interagency_Transfer_Summary.md")
    )
 
    row_table(s4,  "Step 4  — All Programs (pre-deduction)")
    row_table(s4d, "Step 4d — All Programs (post interagency deductions)")
    row_table(s5,  "Step 5  — Child Only (adult-only removed)")
    row_table(s6a, "Step 6a — All Programs BEP-corrected")
    row_table(s6b, "Step 6b — Child Only BEP-corrected")
    log.info("\n" + "=" * 70)
    log.info("Pipeline complete.  Outputs in: " + OUT_DIR)
    log.info("=" * 70)
 
 
if __name__ == "__main__":
    main()
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