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Input: Values (𝑥𝑖 , 𝑦𝑖)𝑛−1
𝑖=0 , errors (𝜎𝑥𝑖 , 𝜎𝑦𝑖)𝑛−1

𝑖=0 , correlations |𝑟 | ≤ 1 between
the errors, initial approximation for 𝑎1, tolerance 𝜀

for 𝑖 = 0 to 𝑛 − 1 do
𝑤𝑥𝑖 = 1/𝜎2

𝑥𝑖
;

𝑤𝑦𝑖 = 1/𝜎2
𝑦𝑖

;
end
while ( | difference between consecutive 𝑎1 | > 𝜀 ) do

for 𝑖 = 0 to 𝑛 − 1 do
𝑊𝑖 = 𝑤𝑥𝑖𝑤𝑦𝑖 / [𝑤𝑥𝑖 + 𝑎2

1𝑤𝑦𝑖 − 2𝑎1𝑟
√
𝑤𝑥𝑖𝑤𝑦𝑖];

end
𝑥 =

∑
𝑖𝑊𝑖𝑥𝑖/

∑
𝑖𝑊𝑖;

𝑦 =
∑
𝑖𝑊𝑖𝑦𝑖/

∑
𝑖𝑊𝑖;

for 𝑖 = 0 to 𝑛 − 1 do
𝑢𝑖 = 𝑥𝑖 − 𝑥;
𝑣𝑖 = 𝑦𝑖 − 𝑦;
𝛽𝑖 = 𝑊𝑖

[
𝑢𝑖/𝑤𝑦𝑖 + 𝑎1𝑣𝑖/𝑤𝑥𝑖 − (𝑎1𝑢𝑖 + 𝑣𝑖)𝑟/

√
𝑤𝑥𝑖𝑤𝑦𝑖

]
;

end
𝑎1 =

∑
𝑖𝑊𝑖𝛽𝑖𝑣𝑖/

∑
𝑖𝑊𝑖𝛽𝑖𝑢𝑖; // new estimate for 𝑎1

end
𝑎0 = 𝑦 − 𝑎1𝑥;
for 𝑖 = 0 to 𝑛 − 1 do

𝜉𝑖 = 𝑥 + 𝛽𝑖;
end
𝜉 =

∑
𝑖𝑊𝑖𝜉𝑖/

∑
𝑖𝑊𝑖;

for 𝑖 = 0 to 𝑛 − 1 do
𝜂𝑖 = 𝜉𝑖 − 𝜉;

end
𝜎2 (𝑎1) = 1/∑𝑖𝑊𝑖𝜂

2
𝑖
;

𝜎2 (𝑎0) = 1/∑𝑖𝑊𝑖 + 𝜉
2
𝜎2 (𝑎1);

Output: 𝑎0, 𝑎1, 𝜎(𝑎0), 𝜎(𝑎1)

Fitting a constant

In zeroth-order regression a constant function is fitted to the values 𝑦𝑖 . We mini-
mize (6.39) with 𝑓 (𝑥𝑖) = 𝑎. From the condition d𝜒2/d𝑎 = 0 we get

𝑎 =
1
𝑆

𝑛−1∑︁
𝑖=0

𝑦𝑖

𝜎2
𝑖

, 𝑆 =

𝑛−1∑︁
𝑖=0

1
𝜎2
𝑖

, 𝜎(𝑎) = 1
√
𝑆
, (6.46)

which is precisely the weighted average (6.8). We use this method instead of the
arithmetic mean whenever the measured values of the same quantity have different
errors. For 𝑛→∞ the uncertainty of 𝑎 scales as 𝜎(𝑎) ∼ O(𝑛−1/2).


