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We used parameter values from willow tits, because winter energy expenditure is better known in this species than in blue tits. We are confident that estimates for willow tits are relevant also for blue tits, because these two species are closely related and very similar in body mass (± 1 g). The mean daily energy expenditure (i.e., field metabolic rate, FMR, over 24 h) in a willow tit is around 45 kJ d-1 in winter (Moreno et al. 1988) if it forages for eight hours and sleeps for 16 hours (during which time it is likely hypothermic [cf. Reinertsen and Haftorn 1983] and, thus, have substantially reduced FMR). It is hard to precisely estimate the daily energy expenditure for a normothermic bird if it instead rested for 24 hours: on the one hand a resting bird may spend less energy than an actively foraging bird (if heat substitution from activity is only modest; cf. Paladino and King 1984), but on the other hand this bird does not accrue any energy savings from nocturnal rest-phase hypothermia. For simplicity, we will therefore assume that the daily energy expenditure for a resting, normothermic, blue tit is similar to FMR in willow tits, i.e.45 kJ d-1. During active foraging, we assume that FMR is two times higher than resting metabolism (Moreno et al. 1988). 
The energy gain from intensive foraging (‘Behaviour 1’) should be substantially higher than daily energy expenditure if the bird is to remain in energy balance. Hence, we set the gross gain from high intensity foraging (‘Behaviour 1’) to 80 kJ for a whole eight-hour day under good weather conditions. As energy expenditure is mass-dependent (equation 8), the net energy gain will be 35 to 50 kJ depending on the body mass of the bird. Cautious foraging (‘Behaviour 2’) yields a gross gain of 60 kJ for a full foraging day, with a net gain of 15 to 30 kJ depending on body mass. One gram of fat contains 37 kJ (Withers 1992), meaning that a bird in our model could deposit 0.95 to 1.35 g of body fat  reserves (depending on body mass) by foraging intensively under good weather conditions, or 0.41 to 0.81 g by foraging cautiously, if it feeds actively for the whole day. We set the maximum energy savings from rest-phase hypothermia s to 30% of resting metabolism, and consider this to  correspond to a 7°C decrease in body temperature (as observed in willow tits by Haftorn (1972), and Reinertsen and Haftorn (1983)).
	We consider predation risk to be mass-dependent and let the shape of the curve follow a theoretical model based on empirical measurements (Brodin 2001). Hence, a bird carrying less than 1 g of fat would have a 60.6% probability to avoid death from predation if all 9600 daylight periods of the winter are spent on high-intensity foraging (‘Behaviour 1’). If all daylight periods instead are spent foraging cautiously (i.e., ‘Behaviour 2’), the survival probability would increase to 88.2%. We set a high baseline predation risk for daytime hypothermia: birds using hypothermia under daylight conditions had a 5% risk of getting killed by a predator in an eight–hour day. Consequently, a bird that is hypothermic during all daylight periods would have less than 1% chance of avoiding predators the whole winter. The main predator of willow tits in Scandinavia in winter is the pygmy owl Glaucidium passerinum, which is diurnal during this time of the year (Ekman and Askenmo 1986). It follows that daytime predation is more common than night-time predation in this system. Thus, we set a relatively low night-time predation risk for a hypothermic bird, viz. 3.7  10-4 for a 16 hour night. This gives a bird that uses rest-phase hypothermia a 96.4% probability of avoiding getting killed by a nocturnal predator over the whole winter. 
The cooling (σ) and warming up (η) rates are set equal to Ymax/6 per period meaning that the maximum body temperature change (7 °C) will take 30 minutes. Welton et al. (2002) suggest that an additional warming up cost might be important, and include this as a time cost (because foraging time is lost). Here, we instead include an extra energetic cost CWUi  of warming (equation 9). For simplicity we set this cost to a fixed value between 0 to 6 kJ. . 
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