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11aa Radiocarbon (14C) agemeasurements are fewand erroneous.11bbThe "calibration" curve relates
14C ages to true ages butresults in irregular, multimodalage distributions.

22aa We apply a nonparametricBayesian regression [1] on theagedepth observations to getposterior probabilities of agesat those depths where theproxy is measured.

22bb Using Bayes' Theorem,we construct "weight"functions which tell us:Given any calibratedage, which depths aremore likely to correspond to that age?

22cc Given any true age,we estimate the proxyprobability density byweighting all proxyobservations with theweight function forthat particular age.

INSUMMARY, we present a new,analytical method for proxyestimation that circumvents theintermediate step of a proper agemodel. This overcomes limitationsof existing age modelling procedures such as the assumption ofGaussianity of calibrated agedistributions. The resulting confidence bounds represent the trueamount of uncertainty in the data.

33
Proxy is measured with higher densitythan age. How can we connect a proxyvalue to its correct calibrated (true) age?11cc

From Calibrated Ages to Proxy Values
A Simple HowToGetThere
PICK AN AGE OF YOUR CHOICE...

... and FOLLOW THE DASHED LINES clockwise.E.g., from the two calibrated ages: 1474 yrs calBP(cyan) and 2211 yrs calBP (yellow), go up to their 14Cages. Turn right. Go straight to the respective weightfunctions (near their highest peaks).Go down to the proxy measurements to a valueequalling the weighted mean of the proxy observationsusing the weight function. Turn 90° clockwise and gostraight till you are at the age you started with. Theheight you are at is the expected proxy value for thatage (marked with a circle and suitable error bar).
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We use the IntCal09 curve here. For U/Thdating, this curve would be a straight line.

Using an artificially simulated archive growth, wereplicated noisy 14C age measurements with arandom error proportional to the age (marked in red).

The regression estimate is shown in green.

Weight functions can be multimodal with overlappingregions for various calibrated ages.

The artificial proxy we used was a sinusoid intime which is shown in blue here.The final proxy estimate is shown in green.
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